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DIET. DIET. 


I>ZliT« Tlio question of diet is one of mncli importance, 
and it is also one which is somewhat dillicult to detcr> 
mine accurately, as it must vary much with tho taste and 
condition of the individual. Men require more food per 
day than women, and those engaf^cd in hard manual exer- 
cise more than those employed in sedentary work. Phy- 
siologists have for a long time divided food into five 
classes — ^viz. tho starchy or saccharine, the oleaginous or 
fatty, the mineral or saline, the albuminous or proteid, and 
the aqueous or liquid. 

1. The starchy or saccharine food fonns a large ele- 
ment in the composition of wheaten bread, rice, arrow- 
root, potatoes, sago, &c. Starch is a complex chemical 
compound of carbon, hydrogen, and oxygen, and such 
bodies am termed hydro-carbons. The fat or adipose 
tissue in each individnal is stored np in proportion to the 
amount of starchy food taken, and infants are thus much 
fatter than adults, because they are accustomed to live 
almost entirely on farinacoons food, which contains a great 
deal of starch. Starch becomes converted into sugar, and 
is thus rendered capable of assimilation by the body, when 
it mixes with the saliva; in this way, when a piece of 
bread or potato is well masticated, a largo amount of 
sugar is formed. The sugar so formed ditlers slightly in 
composition from the ordinary cane or loaf sugar, but it 
Is chemically the same as that present in ripe fruits, &c. 
2. The oleaginous or fatty kind of food consists of butter, 
lard, suet, the fat part of meat, and rich greasy foods. 
Like the last kind they consist of carbon, hydrogen, and 
oxygen, and form, when used up in the human economy, 
water and carbonic acid. This kind of diet also tends to 
make persons fat, and a common example is seen in the 
case of those who take cod-liver oil ; those who naturally 
«re too corpulent should avoid taking saccharine or fatty 
cnbstances as far as possible. The above are considered 
the heat-producing foods. 8. The mineral or saline variety 
of food is found in nearly every article of diet; common 
«alt is a familiar example. In ordinary dnnking water, in 
milk, in bread, and in fact in eveiy animal and vegetable 
product, there is more or less saline matter. It is one of 
the most important constituents for the formation of tissues 
not only in the bones and teeth, &c., but also in the 
imucles,^ and daring foetal life the child is nourished by a 
fluid which contains a good deal of common salt. Wherever 
vital changes ^ on rapidly saline matters are essential; 
without them the health fails, and many diseases have arisen 
from the want of salt during long sieges. 4. The proteids 
or albuminoids: these consist of hydrogen, nitrogen, car- 
bon, and oxygen, and are also called nitrogenous substances, 
from their contaimng nitrogen. Tho lean of all kinds of 
meat, the white of an egg, the casein of milk and cheese, 
the gluten of bread, the nesh of pease, beans, lentils, and 
YOU V. 


onions, arc common examples' of this kind of food. While 
saline substances are readily absorbed by tho stomach with- 
out undergoing any change, proteids need much preparation 
before they can bo taken up by tho lacteals and introduced 
into tho economy [see Digestion]; they help to build up 
muscular tissues, and arc thus required by those who lead 
active lives, and who undergo much exertion. Hence this 
indispensable cla.ss of foods are called desli-formors. 5. 
The agueous or liquid portion of our food is too well known 
to require notice ; no substances which we eat are so absol- 
utely dry os to contain no water, and in some vegetables the 
proportion is cnonnous. 6. Finally, there are certain Con- 
mMKNTS, such as mustard, pepper, pickles, &c., which are 
not essential as foods, but which tickle tho palate and cause 
an increased secretion of saliva and gastric juice, and thus 
promote digestion. From tliis brief survey it will bo 
seen how valuable milk is during the growth of children, 
for it contains in a liquid and soluble form all tho elements 
necessary for the growth of the Iwdy ; the cre^m contains 
oily matter, while the remaining liquid portion consists 
chiefly of water holding in solution saline, saccliarine, and 
albuminous matters. Bread is a valuable article of diet, 
inasmuch as it contains water, salt, starchy and albu- 
minous materials. Thus two cheap and common articles 
of diet contain all that is essential for human life. An 
ordinary joint of meat contains albuminous matter, as 
shown by the amount of lean, associated with more or loss 
of fat and aqueons material, and in addition a small quan- 
tity of salt. An egg is a good example of a mixture of 
different kinds of ^od; the yolk contains much fatty 
matter, while the white of an egg is made up chiefly of 
albumen, water, and salt. Beer contains saline and sac- 
charine matter in combination with alcohol and water; the 
hops only aid in giving a bitter flavour, and promoting the 
appetite ; the strength of the beer depends on the malt it 
contains ; this fluid, it will be seen, tends to promote the 
growth of fatty tissues, but is not of much use in the 
fomation of muscle. Tea, coffee, and cocoa contain chiefly 
water when taken as beverages, and, in addition, sedative 
and tonic properties ; cocoa contains a good deal of fatty 
and saccharine matter, and is very nonrisliiiig. 

It is difiicnlt to lay down any strict rule as to the 
amount of food to he taken in twenty-four hours by adults; 
men, as already observed, require more animal food than 
women, and those engaged in active exercise mucli more 
than those who live a sedentary life. Navvies and labourers 
can get throngh much more work in a day when well fed 
than when living on a moderate diet. Thu different kinds 
of food should be well apportioned ; it is equally as bad to 
live on a purely farinaceous diet as it wonld be to take 
only fat or meat. What is required for a staft of health 
Is to take a fair proportion of each* Hunger is the best 
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test as to wlion a man should eat, but it is often veiy un- 
wise to go on eating until a feeling of fulness and engorge- 
ment ensues; it is important also that xneids should be 
taken with regularity. Many people eat too much, and 
this has its evQs just as much as excess of drinking. It | 
has been estimated tliat the food required every twenty- ' 
four hours by a man in full health and taking free exer- 
cise is— of meat, 16 oz.; bread, 19 oz.; fat, 3^ oz.; and 
of water, 52 fluid oz. ; M is, about 2} lbs. of solid food 
anil about 3 pints of fluid. 

The wealthier classes only, who t^e animal food at 
breakfast, lunch, and dinner, can afford this large propor- 
tion of 16 oz. of meat a day. The poorer classes manage to 
subsist on a very small proportion of meat; frequently they 
have this kind of food only once a week, and os they live 
chieHy on broad, broth, tea, and now and then bacon, their 
physical staudurd is nut very high. The French take much 
less annual food than tho English. Of the different kinds 
of meat mutton and roast beef are the most digestible; 
salt beef, bacon, pork, and veal rank next in order. 
Many varieties of birds and of iisli are hlglily digestible. 
Bi|ad is taken at most meals, either simply or as toast; or 
tlio same eleincnts of food are taken as biscuit, cake, &c. 
It forms an important element of diet ; for not only is it 
cheap, but it contains four out of tho five kinds of food. 
Life con bo sustained for a long time on bread and water. 
Fruits or presents mode into puddings or tarts are excel- 
lent articles of diet, as are light puddings made of rice, 
nri’ow-root, tapioca, &c, Tho following subslunces should 
bo avoided by a fat man, or at least taken only in moder- 
ation Fut of meat, bacon, pork, &c. ; white bread, 
potatoes; starchy food, os tapioca, rice, arrow-root; sugar, 
beer, and heavy wines or spirits. The following artieles 
may be taken without fear of forming too much fat 
Brown bread, toast, biscuits, rusks, lean of any kind of 
meat, fish, fowl, or game ; green vogotabies, as cauliflower, 
asparagus, and lettuce, celery, fruit, either cooked or frosb, 
jams in moderation, and light wliios. Of course no one 
can strictlj^adhcre to this plan, but attention to its leading 
principles will soon make a vast improvement in the ease 
ond condition of the individual. For people who are thin 
a converse plan may bo in part adopted. 

Moreover, if health bo the object of diet, it should be 
remembered that mere dieting will not serve tho purpose. 
If the constitution be weak or predisposed to some special 
disease, the ordinary rules of diet must bo varied to suit 
the individual case. Overwork and the opposite extreme 
of an inactive idle life should both he avoided, and brisk 
daily exercise, fresh air, regular hours of rest, aud a cheer- 
ful even temperament are indispensable accessories to diet 
in the promotion of health. For a healthy person stimu- 
lants of any kind whatever are wholly unnecessary and 
best avoided. Water is tho natural drink of man, and may 
always bo taken in moderation when tliirst is present. It 
performs important purposes in the animal economy, and 
is absolutely indispensable for life and health. Water 
enters largely into combination with all our food, and 
acts as a solvent of everything we take. It also acts as a 
vehicle to convey tho more dense and less fluid substances 
from the digestive tract to their destination in the body. 
It gives fluidity to the blood, holding in suspension or solu- 
tion the :tcd corpuscles, albumen, fibrin, and other con- 
stituents ''which enter into the different structures of tlio 
body, the whole of whi(di are formed from tho blood. Not 
only the soft parts of tho body, but even the very bones, or 
tho materials of which they are composed, have at one 
time flowed in tho current of the blood. To show how 
essential water is for the development and maintenance of 
the unhiuU body, we have but to remember that a hnman 
body wtMghmg 154 lbs. contains 111 lbs. of yrnter. Such 
a fact should suggest the necessity for obtaining water 
pure, and takiug it unpolluted by animal and mineral iii- 
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gredients. This provided, there is no doubt whatever that 
water is the most wholesome drink under all cyoumstaneea 
of health, while stimulants, seldom necessaiy, are oftea 
positively injurious. 

DZSTBXCB OF BERNt one of the heroes of the Nibel- 
ungen legends, has been sought to be identified! though 
with somewhat indifferent success, with Theodoric, king of 
the Ostrogoths. Bom is certainly Verona, hut Dietrich pro- 
bably has no more historical existence than thetater Romeo 
and Juliet of that same city. Dietrich with his sword 
Nagelrlng, conquering the giant Sigenot, gaining his wife- 
Virginal from Elfland, or protecting Laurin, the dwarf king 
of the magic Rose Garden, is well known to readers of the* 
myths of the middle ages. Dietrich was driven from hia 
kingdom by the Emperor Ermenrich, and took refuge with 
Ktzel, king of the Huns (Attila), and it is this friendship 
which connects liiin with the Nibclungen-Iied. After a 
short stay with Etzcl, Dietrich with many comrades, now 
and old, invaded his old kingdom and i-econquered it ; but 
only subsequently to lose all, except bis life, at the groat 
battle of Ravenna, that “ Raven-fight" which looms gigantic- 
through the half darkness of mythic time, the tyj)e of 
fierceness and desperate war, each side crushing the other- 
into a common ruin. A second refuge with the friendly Etzcl 
was followed by a second attack on his kingdom, which 
he this time not only successfully reconquered, but held 
permanently till his death. This liappencd in true romantic 
wise : for one day, while out bunting, Dietrich saw a fine 
coal-black steed approach. Leaping on this he rude away 
and onward ever faster till his followers lost sight of him.. 
Thus riding, and always riding, ho disappeared for over. 

While a refugee at KtzeVs court for tho second time 
Dietrich took part in the tragedy of the Nikolungs (see- 
NiUELUMO, Bkunmilt), Ciiki£mhiu>), and it was ho 
who took prisoner tho only surviving Burgundians, King 
Gunther and his undo Hagen, after the terrible slaughter 
of all besides, and delivered them bound to Chriemhild. 
To Diotridi’s disgust she avenged her wrongs by causing 
Gunther to be beheaded, and with her own hands after- 
wards murdering Hagen. Dietrich’s old companion Ilildo- 
brand plunged his sword into the breast of the tigir^ss- 
queen, cairied beside himself by tho sight of her ferocity. 

DXSU XT MON DROIT (God and my right) wa» 
the battle-cry of Richard Cmur de Lion at tlie battle of 
Gisors in 1198. It was given and taken as a challenge to 
the feudal superiority of the Ring of France, to whom the 
powerful Angevin monarch of England owed allegiance as 
a vassal for Normandy and Anjou, &c. Richard hinted 
that God alone was above him. In commemoration of hia 
brilliant victory the motto was added to the royal standard 
and arms of England, where it has remained ever since. 

DZFFXBBNCX, in heraldry, is a mark used to dis- 
tinguish tho various brandies of a family. While the- 
father still lives the brothers’ “differences" are called 
“parks of cadency," and mn as follows: — The oldest son 
bears a label, the second a ci-escent, tho third a mullet, the- 
fourth a martlet (bird), the fifth an annulet (ring), thcr 
sixth a fionr-de-lis, &c. [See IlRitALDRY.] If ^e second 
son has a family their marks of cadency are snperposed 
upon his; thus his eldest son has a label, his second aon a 
crescent, his third son a mullet, &c., all snperposed upon the 
father’s crescent ; and with tho otlior sons’ families similar 
differences are charged os witli that of tho second son. 

After the fatlier’s death mai'ks of cadency give place to 
differences proper, which consist of particular bordures 
round tho shield of the head of tho house. Tho family 
arms of course descend to the eldest son, who now becomca 
the head of the house, the second brother adds a plain 
borduro round those arms, the third an ingroiled bordure, 
&C. This seems to bo the correct practice, but heralds 
have never been thoroughly agreed upon the subject, and. 
there have been many departures from the rule given above. 
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80 far as regards the precise differences or marks of cadencj 
adopted, and so far as regards the change at the father's 
death. The latter has been very frequently neglected in 
France, for example. 

The nsage of the royal family is somewhat peculiar as 
to marks' of cadency. The Prince of Woles, as eldest sou, 
bears the label on his arms (label three points argent), and 
the other ][p:iuce8 and princesses also Uar the label, but 
with certain marks (as a cross, a fleur-de-lis, &c.) super- 
posed upon the label, as in the case of the sons of an ordi- 
nary second house given above. 

For very many persons the subject of heraldic differences 
would not present interest wore it not that a famous 
passage in ** Hamlet perpetually calls attention to it, and 
what Shokspearo allndes to becomes a subject of importanco , 
to every Englishman. Ophelia says, in tlie strangely | 
pathetic mad-Bcene which has for centuries moved au- I 
diences to tears, as she presents ilowers and grasses to | 
those she meets, and gives a sprig of rue (emblem of sor- ' 
row) to the queen : — I 

“ There’s mo for you, and hero’s some for mo— we may call 

it herb o' grace o' Sundays ohl you must wear your rue 

with a difference/’ &c.— MamUt*' Act iv., scene 5. 

Ophelia, as Hamlet's wife, would become allied to the 
head of the house; Gertrude, the wife of the usurping 
brother of the dead king, Hamlet's father, had in strictness 
descended to tlie second bouse. To Hamlet, of right, the 
pure arms (and the royal succession) belonged; to his 
uncle Claudios only the arms of the second house with the 
.appropriate difference. Ophelia's parenthesis cuts with a 
keen edge, therefore, mad though she be ; and thus docs 
the fH'oat poet make every trifle servo his end. 

DlFFlsaXNOB.CAl.CULUS OF DXFFSRKNCES. 
DiiTorence, in mathematics, is the excess of one quantity over 
another. This fuudamentol meaning of the term is almost 
lost ill the higher parts of mathematics, from the associa- 
tion of it with a methodized theory derived from the con- 
sideration of the differences presented by successivo quan- 
tities which follow a regular law. It is therefore a very 
wide branch of pure mathematics which must be consid- 
ered under this term, namely, the method or calculus of 
difl'erouces. 

Suppose a series of numbers to bo given, say 43, 47, 
53, (>1, &c., and the question to be put — What is the 
Function of x (a variable quantity) which, when x equals 
1, 2, 3, &c., will give the series 48, 47, 63, &c.? This 
problem is indeterminate with respect to ordinary algebra, 
unless we can ascertain a law by whidi the series could bo 
extended ad infinitum. This law may be probably found, 
if it exist, by taking the difference between the terms (A), 
and if that does not show the law by taking the diffurenco 
between these differences (A^), and so on. Thus in the 
case in question, A gives 

43 47 53 G1 71 
(A) 4 6 8 10 

whence (A^) 2 2 2 

This series is manifestly determinate, and can he brought 
under the known rules of algebra. The calculus of 
differences *’ (or, as it should be called, the ** calculus of 
finite differences”) was first worked out by Dr. Brook 
Taylor (1686-1781) in the celebrated Taylor’s theorem, 
but under the title of the method of increments,” incre- 
ment being the older English term for what, following 
Leibnitz, we now' call difference. As has been said, it is 
a p^ectly determinate calculus, and must be carefully 
distingnished from the Dikferkntiat. Calculus. It is 
almost to bo regretted that the term calculus of differ- 
ences” should have superseded the original term method 
of increments,” since it is calculated to cause confusion. 

If, instead of the increments being finite, we are per- 


mitted to adopt the transcendental analysis, and consider 
them as continuous and growing, we then get the idea of a 
differential. It is as if, to use a rough simile, we regarded 
not the number 3 (for example), but a quantity whi^ was 
developing towards the number 8, and that by steady pro- 
gress, and not by any measurable or finite increments It 
I is plain, however, that Taylor’s theorem, or the calculus of 
differences, lies at the root of the whole splendid structure 
of Newton and Leibnitz. 

OZFFBlUENCJil^ PXRCEFTION OF, in philoso- 
phy, is one of the fundamental properties of mind. It is 
even a part of memoiy, for it is upon this that associations 
of Contrast depend. Objects and qualities tend not 
only to call up their like, hut their unlike, from the 
memory. Hot always implies cold, diy suggests wet, &c. 
This habit of the mind is called relativity. 

The power arising from the perception of difference is 
that of discrimination, and without this it is manifest 
that no knowledge is possible. If all things were to taste 
alike we could not tell white sugar from salt ; if our norx'es 
of hearing are injured wo cannot distluguish sound from 
silence, &c. Perception of difference is at the rootfof 
every idea whatever, and, roughly speaking, the more dis- 
criminative a being is the higher ho stands in the rank of 
creation. We all admit that a dog is superior to ourselves 
so far as smell is concerned, for instance ; that is to say, 
we measure his rank by bis power of discrimmaiion. 
Further, besides being a part of the memory in forming 
associations of contrast, relativity operates universally in 
every department of knowledge. Silence is a meaningless 
word to him who knows no sound ; indeed, everything is 
known only as a contrast to something else. Absolute 
(non-relative) knowledge is impossible to man. 

DXFFlfiltBN’TXAL CAX«'<?UXiU8, the name given by 
Leibnitz to tho science which was digested nearly about 
the some time by himself and Newton, independently of 
each other, and which has of late years almost exclusively 
prevailed in this country, to the exclusion of the name, 
notation, and (so fur as they diflbr) methods of Newton's 
fluxions. 

It is impossible, in the smallest degree, to exhibit tho 
present state and uses of a science into which all others 
merge as tho student approaches tho higher applications of 
matliematics, but the object of this masterpiece of mathe- 
matical method may be gathered from what has been said 
in the article Diffruunce. The successivo differences 
between two variables in their successive states of varia- 
tion may practically always be brought under some law, as 
there shown ; and if these differences be taken to bo in- 
finitesimally small, and to be regarded in fact as in the act 
of occurring, wo reach tho conception of the transcendental 
analysis. Or, to put it anotlier way, we may regard num- 
ber as continuous, so that 2 is conceived as proceeding 
towards 3 by infinitesimal and gradual accretions; and 
we then proceed to treat of the differentials or varying 
values of difference between the number at one stage of its 
process and at another infinitesimally close to it. There is 
precisely the same difference between tho differential cal- 
culus, dealing with ever-varying values in tlie act of varia- 
tion, and the finite rigid algebra, as there is between tho 
sough of the wind making wild melody round tho angles 
of a house in a storm and an air played upon the piano- 
forte, made up of precise and known intervals. This 
conception, apparently impossible to the unlearned, waa 
worked out by Newton in fluxions, and by Leibnitz in 
the differential and integral calculus. For the relative 
parts taken by these two great men in formulating the 
calculus tho reader is referred to the article Fluxions, 
W'hero a sketcli of tho famous controversy is given. New- 
ton undoubtedly has priority ; but whether Iftibnitz can 
or cannot justly claim perfect originality for his method, 
this much he has certainly attained— the notation and 
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method of the differential calculus have now quite super- 
seded those of fluxions as left by Newton. Some mathe- 
maticians consider that a tmxtnre of the two notations is 
in many cases the most useful form. 

On the history of the science since the time of Newton 
tljcre is no work from which we can trace out a connected 
account of the various steps by which the present lystcm 
has been formed. In fact most of the new investigations 
have been made with reference to some particular points of 
physical science. It would bo very difficult to write the 
history of this calculus without entering at the same time 
into that of mechanics, optics, astronomy, &c., and of 
every subject to which it has ever been applied. An at- 
tempt at the former without the latter would be an account 
of the progivss of language without mention of literature, 
oratory, or tlio drama. 

Tho precursors of Newton and Leibnitz, namely, Archi- 
medes, Cavalicri, Wallis, Barrow, Ferniat, Roberval, and 
others, touched so near upon tho differential calculus that 
it is obvious any of them might have taken tho place of 
either of tho first if they had possessed more powerful 
moAus of algebraical development. After Victa, Descartes, 
Wallis, and Newton (considered only as tho discoverer of 
the binomial theorem), the step to a formal calculus was 
comparatively small. The essential part of tho difficulty 
had been removed, and by much the greater part of the 
distance between Archimedes and Leibnitz had been gained. 
This point once attained, mtihods sprung up with rapidity, 
and in little more than a century wo find the introduction 
of tho various schemes wliicli it will be necessary to men- 
tion, namely — Leibnitz's method of infinitesimals, Newton’s 
method of prime and ultimate ratios, Newton's metliod of 
fluxions, D’Alembert’s method of limits, Landen’s motlmd 
of vanishing fractions, or residual analysis, and Lagrange’s 
method of derivation. If we distinguish carefully hotwecii 
the first principles of a method and the manner in which 
those principles are applied to algebra, it would not he 
any groat stretch of assertion to eoiitend that all the 
methods except the last are different ways of expressing 
the same fundamental ideas. 

The method of Leibnitz (infinit<*simal calculus) assumes 
that quantities are mode up of infinite numbers of infinitely 
small parts. It is a sort of atomic theory of pure magni- 
tude, wliicli is most obviously either false or obscure ; for, 
so far as infinitely small quantities can he definitely ex- 
plained, it is obvious that tliero are no such things, and 
any obscurity left in their definition extends itself through- 
out the whole science. But the falsehood of the supposi- 
tion is not absolute, for though magnitudes cannot be dis- 
tinctly laid down to be composed of an infinite number of 
infifiitely small ports, yet any magnitude can be divided 
into a number of parts greater than any we may happen 
to name, each of which parts shall be less than any mag- 
nitude we mag happen to name. 

The system of Newton, known by the name of prime and 
ultimate ratios, was sot forth in the first section of the 

Priiicipia,” and is the method pursued throughont that 
work. It is in reality a method of limits, exhibited in a 
form which allows of a more ready application to geometry 
than to algebra, and accordingly it is abandoned by New- 
ton in his method of fluxiona Instead of considering and 
comparinj^ simnltaneous increments of infinitely small mag- 
nitude, the ratios of small but finite increments arc taken ; 
and not these exactly, but tho limits towards which they 
approach when the increments are diminished, which are 
called ultimate ratios, or nascent ratios, according as the 
ratios are supposed to be growing from nutliiug or dimin- 
ishing to nothing. 

The method of fluxions was also given by Newton and 
with a pe<ffi1inr notation, which maintained its ground in 
this country until about the year 1816. [Sec Fluxio3!S.] 
There are many fundamental ideas connected witli sensible 


objects, which lead to a practical differential calculus, and 
might happen to have been the means of eSlggesting a 
strict and mathematical theory. Newton adopted one of 
these, that of velocity, of which it may be said that its 
assumption as an answer to objections is a formal evasion 
of all tho mct&physical difficulties of the subject Since 
the proportions of all quantities may be represented by 
those of straight lines, the nature of the comparative 
changes which take place in continuously increasing or 
decreasing quantities may be referred to the velocities with 
which the terminal points of straight lines change tlieir 
places. Velocity once clearly defined in cases where it is 
variable, there is no further difficulty, but unfortunately 
a distinct conception of the measure of velocity is precisely 
equivalent to finding a meaning for tho differential co- 
efficient independently of it. 

The metliod of limits of D’Alembert, vrhich is now more 
frequently used than any other, was considered by tho 
author himself as an explanation of Newton’s prime and 
ultimate ratios. 

Tlio two remaining methods (those of liOndcn and 
I.agrange) are attempts to establi.s]i tiic science upon purely 
algebraical principles. Hitherto no one seemed to have 
perceived, or at all events to have acted upon, the fact that 
algebra itself contains difficulties of precisely the same 
character as those in dispute in the differential calculus. 
Now, if algebra wore already firmly established, it seemed 
feasible to make it cover this calculus also by a little 
extension, 

Landen’s method of vanishing fractions, or residual 
analysis, is in fact merely the algebraical exposition of 
Newton’s (geometrical) prime and ultimate ratios. It is the 
limit of D’Alembert considered ns attained^ instead of being 
n limit or goal supposed to be approached as nearly as we 
please. It is less extensive than the method of Lagrange, 
but is as fur ns it goes clearer, and draws less on the dis- 
putable part of algebra. 

Tho method of Lagrange was given by him in lectures 
at tho Ecole Nomuxle of Paris, and afterwards published as 
a theory of functions. Granted the efficacy of algebra for 
such points, Lagrange is irreproachable ; and the attacks 
upon his method do not sufficiently bear in mind that all 
lie asserted (and must fairly be held to have proved) was 
that algebra, good or bad, as it stood was competent to 
solve the problems of the calculus without the use either 
of limits or of infinitesimals. ^ 

Wo shall now state two propositions, one geometrical, 
the other algebraical, in the words of tho several systoms 
in tho order in which we have described them. It vrill be 
seen how surprisingly tho statement of the same fact 
varies in each, and yet how its identity can be clearly 
maintained. 

Infinitesimals , — An infinitely small arc of a circle is 
equal to its chord. 

^ Prime and Ultimate i?af»os.-~If an arc of a circle 
diminish, tho ultimate ratio which it bears to its cliord is 
one of equality ; or, if it begin to increase from nothing, 
tho prime or nascent ratio of the arc and chord is that of 
equality. Or the arc is ultimately equal to its chord. 

Fluxions . — If an arc increase from nothing with a 
uniform velocity, the velocity with which the chord in- 
creases is, at the first moment, equal to that of tho arc. 

Limits . — If the arc of a circle (and therefore its chord) 
diminish without limit, the limit of tho ratio of the arc to 
the chord is one of equality. 

JResidual Auofysw.— When the arc of a circle = 0, then 
arc 0 

chord 0* 

an indeterminate form, tho value of which is ascertained to 
be unity by clearing the numerator and denominator of a 
factor which vanishes when are = 0, 



DIFFRACTION. 


DIFFRACTION. 


Tliewry of When the ai*c is expanded in 

the follo\vii% series — 

Arc = A X chord + B X (chord)* +i 
then A ss 1. 

The second example is algebraical, and would be tlms 
wiouBiy ej^re&sed : — 

InfinUeiim(d8.*^\i an infinitely small increment, <2r, bo 
given to a;«tlieii a;* receives the infinitely small increment 
Zx^dx, 

Prime and Ultimate lUUioB , — ^The ratio which any in- 
crement given to x bears to the conseqnent increment of 
a;* is ultimately that of 1 to 8ar*. 

Fluxione , — If a; be a line which increases with the 
velocity then increases with the velocity 8af*». 

Limits . — The limit of the ratio obtained by dividing an 
increment of by the increment of x which produced it, 
on the supposition that the latter increment diminishes 
without limit, is dx*. 

Residual AnalyaU. — Since 

— X* 

-f-i =*« + xj, + y* 

X* X* 

it follows that, when y =x, = 3x*. 

Theory of Functwns. — If (x + A)* be expanded in a 
series of powers of A, the coefficient of the first power of h 
is 8x*. 

The form in which the diiTerential calculus is brought 
to bear, though its actual operation is of course beyond 
the limits of this work, may be roughly shown thus: — 
Let X and y bo two magnitudes which vary, and let, for 
instnnoo, 

» = F(y), 

where F is any function of y. [See Functions.] The 
difierential cidculus aims at discovering how x varies when 
y varies. When x becomes x + Dx lot y become x +Dy ; 
then, supposing Dx and Dy to diminish until they almost 
vanish, and at tliat point to be respectively equal to dx 
and dy, these latter aro dificrcntials of x and y ; and 

dtp 

— is the limit of the ratio — . 

dy Dy 

The actual amounts of the differentials are not given, but 
their relative amounts only. The values of x and y being 
know'll, the methods of the difierential calculus will deter- 
mine the ratio of dx to dy. It is the function of the 
Intkgual Calculus, ou the other hand, to find the 
primary quantities when their differentials are given. 

DIFFRAC'TZON OF LZGBT. The peculiar modi- 
fications which light undergoes when it passes by the edge 
of an opaque body are classed as phenomena of the diffrac- 
tion or inflexion of light. 

When a ray of solar light is transmitted through a veiy 
small liolo in a card, or is collected in a pomt.by means of 
a double convex lens, and then diverges from that point, if 
a small opaque plate of any outline be interposed in thi 
course of the ray, the shadow of this object received on 
a parallel screen behind will bo encompassed by a serici 
of coloured bands or fringes of a similar outline with thi 
body, except at its angular points ; the order of the colours 
in eacli fringe, reckoning from outside towards tin 
sliadow or inside, is, as in the prismatic spectrum, from 
red to blue; but the iutermediate colours arc less dis- 
tinctly isolated, partaking of a mixture of the extrcmi 
tints. The actual shadow, or dark space within the inner- 
most fringe, is also larger than the geometrical shadow 
which would have been cast if the rays had passed exacth 
by tho edge of the body in straight lines and been received 
on the same screen. These rays are not propagated ii 
straight lines, but in hyperbolical curves. As for instance 


in fig. 1, Plate 1, if o bo tho luminous point, A the edge 
of the body, Gii a screen pcyrpcndicular to tho straight 
line o A n, tho border, c, of the visihlo shadow, and d k f 
,ho places of the snccessivo minima of the fringes in a lino 
at right angles to the edge of the shadow; the screen 
being brought nearer to the body a as at y A, and c defl 
being tho points corresponding to c d k f, their loci will 
be the hyperbolas Acc,Ad i>, &c. The border, o, of the 
visible shadow will also be seen not to be coincident with 
a, that of the geometrical one, which lies in the straight 
line o A u. This was explained by Newton by supposing that 
the rays passing at different distances from the edges of 
bodies aro turned aside outwards as if by repulsive force, 
and that tliose nearest are turned more aside than those 
more remote, as in fig. 2, Plato 1, where x is a section of 
a hair, and a t>, n e, c f, &c., rays which pass at different 
distances beside it, and which are turned off at angles 
rapidly diminishing as the distance increases in directions 
D o, K II, F I, &c. The curve w y z will thus be convex 
mtwards, its curvature will be greatest at w, and will 
diminish continually as it recedes from x. To accoun^for 
the fringes, ho supposed that each ray in its passage by tho 
body undergoes several fiexures to and fro, as iu fig. 8, 
Plato 1, at a 6 c, and that the luminous molecules of which 
he supposed that ray to consist are thrown off, some out- 
wards, as in tho directions a A, An, cc, <fl>, and others 
perhaps inwards, ns a a, A /3, o y, &c. 

If tho incident light were homogeneous, such as pure 
red, blue, &c., as found in the spectrum, the colour of tho 
fringes, though differing in intensity from one another, 
would of course bo the same as the incident light ; but the 
sun's light, and most artificial light, being compounds of 
several simple coloured lights, the fringes in such cases arc 
of various tints, which predominate on their extenial or 
internal limits, according as they are differently subject to 
the causes which produce diffraction. 

The experiments of Sir Isaac Newton on the inflexion 
of light consisted chiefiy in making a pencil of light pass 
bciwwn two straight knife-edges inclined to one another 
in a very acute angle, as in fig. 25, Plate 2. At 4 inches 
from tho point of junction the knives were ^ inch apart. 
Sunlight WHS admitted from a source 16 feet off. When 
tlio shadows wtre received on a white screen held close, 
the fringes were found to run parallel to the knife-edges ; 
but when the receptive screen was moved to some distance 
these fringes become hyperbolas, as in the figure, crossing 
one another at different xioints as the screeti vras hold 
further off or approached nearer to the knife-edges. 

Dr. Young, by a very simple expedient, converted Gri- 
maldi's experiment relative to the light streaks within tho 
shadow of a long rectangular body into the basis of lus 
very beautiful theory of interferences. Let the light at 
one edge of the liody be altogether stopped by an inter- 
cepting body placed before or behind tho rectangnlar one, 
while the light is allowed free passage as before at tho 
other side ; the streaks will notwithstanding be instantly 
obliterated, showing that those streaks are produced by the 
interference of waves passing on either side of tho body, 
and having their lengtli either equal or differing by a small 
multiple of the length of an undulation. See fig. 4, Plato 
1, where o is the hole, a b the card, e f its shadow, and 
c D the intercepting body receiving on its margin the 
margin of the shadow of tho edge, b, of the body, and 
obliterating all tho fringes. The illumination of the point 
X, between w and f, arises from tho whole wave a A, A b, 
minus the portion A ii. 

Many beautiful optica! phenomena arising from difiirac- 
tion have been produced by transmitting light through one 
or several small holes, or the interstices of fin^ wirework, 
and even by reflection between plane mirrors indtned at 
a very small angle. Figures of some of these are repre- 
sented in tho Plates. When light is transmitted through 
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two apertures near eadi other, rings are formed about 
each; out, besides, there arq narrow straight parallel fringes 
between them, as seen in 6g. C, Plate 1. If the apertures 
bo unequal, these are hyperbolas, as in fig. 7. M. Fraun- 
hofer lias investigated and described a very beautiful class 
of these optical phenomena. Fig. 8 is a reprasentation 
of the appearance produced when light is received on the 
objoct-glm of the telescope through two small circular 
holes placed at a distance of 0‘08831 iucli from each other. 
When the whole aperture of a telescope is limited by a 
circular diaphragm, and the aperture i-educed to half an 
inch, the telescope being 7 feet focal length, the disc has 
the appearance presented in fig. 9. When annular aper- 
tures wore employed the appearances were extremely 
interesting. The appearance of Capella was as iu fig. 10, 
and of the double star Castor as in fig. 11. As the 
breadth of the annulus is diminished the size of the disc 
and breadth of the rings diminish also. Figs. 12, 13, 
and 14 show the appearance of Capella with annular 
apertures of 6*6 inch—fi iuch, of 0'7— 0'6, of 2*2— 2*0. 
Besides the rings close to tho central disc, others larger 
an^ fainter are seen. With an aperture composed of two 
annuli, fig. 15, 'Plato 2, the phenomenon represented in 
fig. 16 was seen. When the aperture was in tho form of 
an equilateral ti*iangle, the phenomenon was extremely 
beautiful, as shown in fig. 17. This is seen when the 
telescope is in perfect focus, but when thrown a little out 
of focus, tho appearance presented in fig. 18 is shown, 
in which the different origin of the three secondary rays 
is apparent, and they are seen to consist of the vertices 
of the hyperbolas to which they belong. When three 
circular apertures are used, the imago consists of a bright 
central disc, with six fainter ones, and a system of faint 
halo-like rings surrounding them, as represented in fig. 19. 
When three equal and similar annular apertures arc thus 
disposed, the appearance when in focus is as in fig. 10, 
Plate 1 — in fact as if two of the three were closed; but 
when thrown a little out of focus they produce tho effect 
which fig. 20, Plate 2, represents, when each aperture 
creates its own central disc and system of rings intersect- 
ing; and when nearer to the focus, but not iu it, fig. 21 
is tho appearance seen, the centres gradually approadiing 
and the rings blending, and this continues till fig. 10, 
Plate 1, appears as tho focus is reached. An aperture in 
the form of tho difference between two concentric squares 
produced not an eight but a four rayed star. These rays 
were composed of distinct alternating obscure and bright 
portions, as represented in fig. 22, Plate 2. Aii aperture 
consisting of fifty squai'cs, each of about half an iuch iu 
tho side, regularly arranged at intciwals of their own 
breadth, produced tho appearance presented iu fig. 23. 
W'hen the aperture consisted of numerous equilateral tri- 
angles regolitfly disposed, as in fig. 24, the image presented 
the very beautiful phenomenon shown in fig. 25, which 
consists of a series of circalar discs in six rays diverging 
from a ccntml one, and each surrounded with a ring. 
Persons desiroue to be further acquainted with these phe- 
nomena may consult the memoirs of Young, Fresnel, and 
Fra unhofer . 

XHQTFBAO'TXON OF BOUND. Just as shown in 
the precf^ing article, where light-waves are proved to bend 
round edges in somewhat the same way os water-waves 
round a rook, so also is it with waves of sound. An 
obstacle oasts a souncf-s&adbto, but the shadow is not 
perfect. Tyndall in his admirable work on “Sound” 
(p. 21, fourth edition, 1888) gives a most remarkable 
example of sound-diffiMtion, sufficiently recent to be iu 
the minds of some readers. It occurred at the tremen- 
dous explosion of a powder magazine whjch occurred in 
1864. “ Vhe village of Erith ^on the Tnames, a little 
below London) was some miles distant from the magazine, 
but in nearly all the cases the windows were shattered; 


and it was noticeable that the windows turned away from 
the origin of the explosion suffered almost fes much as 
those which faced it. Lead sashes were employed in 
Erith Church, and these being in some degiw flexible 
enabled the windows to yield to pressnro without much 
fracture of the glass. Aa tho sound-wave reached the 
church it separated right and left, and for a moment the 
edifice was clasped by a girdle of intensely coisvpressed air 
— eveij window of the church, front and back, being bent 
inwardt.” 

DZFFU'SION or Gases or of Liquids is their spon- 
taneous intermixture when freely allowed to communicate. 
Thus two gases, suck as hydro^n and carbonic acid gas, 
though differing enormously in weight, will, if turned into 
the same vessel, be found after a short time to have become 
a mechanical even mixture, which so long as it is at rest 
will not subside into its original parts. Each gas has 
dissolved the other, so to speak. Kates of diffusion of 
different gases are measured by a diffusion tube. This is 
a tube about a foot long, closed at one end with a porous 
plug and immersed in mercury after being filled with the 
gas under consideration. Tho mercury will at once begin 
to rise in tho tube, because the gas is diffusing itself into 
the air through tho porous plug at tho other end. It was 
found by Graliam that the difi^ion volume of a gas is in 
inverse ratio to the square root of its density. Taking air 
as unity this theory would give the diffusion volume of 
hydrogen (whose density is *0692) os 3*7994, and actual 
experiment showed it to be 8*88. Tho formula is thus 
extraordinarily close in many instances. The diffusion 
volume of the heavy carbonic acid gns, with a density of 
1*529, is *812 ; and that of oxygen, whose density is 1*1056, 
is *949. A mixture of two gases in tho diffusion tube will 
be diffused unequally into a third gas outside the tube, 
each of the mixed gases diffusing according to its own 
diffusion volume. In this way a scjiaration of a pbrtion 
of the least diffusible gas may bo made, for the more dif- 
fusible gas will all have diffused out of tho tube while yet 
some of the other remains. 

Liquids suffer diffusion in the same way, as when cue 
liquid in a phial is gently introduced into a bowlful of 
another. Both will shortly he found to contain a mixture 
of the two liquids. Tho colloids, if iu solution, diffuse very 
slowly; the crystalloids are rapid diffusers. [See also 
Dialysis.] If hydrochloric acid be taken to diffuse as 
1, then sugar diffuses as 7, albumen (a colloid) as 47, &c. 

Diffusion of Liout and Heat is that irregular 
scattering of light-rays or of heat-rays which occurs wlieii 
reflection takes place ; f( r besides the great mass of the 
ray whicli is reflected at an angle equal to that of its 
incidence, tho remiunder is scattered in all directions, A 
looking-glass will often look black, for vciy little light is 
left for diffusion, almost all having been reflected ; but a 
piece of paper will look brilliantly white, since it diffuses 
or scatters far more light than it reflects. It is by diffused 
light that wo perceive tho forms of objects. See remarks 
in the article Colour. 

DZGAM'BIA or VAU is the name given by gram- 
marians to a letter which once belonged to the ff^eek 
alphabet. It appears to have occupied tlie sixth place in 
tliat alphabet, for while epsilon is employed as tho numeri- 
cal symbol for Jive, the next letter, as that alphabet is now 
arranged, is the representative of seven. Moreover, this 
position of the digamma corresponds with that of vau or 
waf of the Hebrew, and of y* in the Latin alphabet, two 
letters of kindred power and form. The letter is still seen 
in many inscriptions. With regard to the power of tho 
letter, it Is now tho general and well-established opinion 
that it is equivalent to our own is. 

The use of tho digamma prevailed moie partionlarly in the 
ASolio dialect of the Greek tongue. In tho other dialects it 
was commonly dropped, particularly in the Attic; and, as 
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tills became the favonrite dialect of Grecian literature, tlie 
digiunma a# last escaped from the alphabet, and even the 
Homeric poems, which had been composed in a dialect still 
possessing the digamma, were presented to the Athenians 
without that letter, to the serious injury of the metre. 
But though the form of the digamma was not admitted 
Into the Attic alphabet, the vowel o was occasionally used 
so as virtufilly to represent it, as in «i^c, •<»««, sistr, cqm- 
valent to FIAA, FIKOS, FINOS (compare the Latin 
rieug, vinum ) ; and it was quite superfluous to prefix the 
digamma (FOl KOS), as was sometimes done. The digamma 
(double gamma) gets its name from its form (F), which 
i-osembles two gammas (r) placed one above the other. 

The Latin language, being more closely connected with 
ilio <£olic dialect of the Greek, abounds in the use of 
this letter ; for the true pronunciation of the o or « con- 
sofiang must have been the same as our io, or it could not 
have so readily interchanged with the vowel u. The 
Greek words ««*, Uf, Irri^or, lrr««, <«f, appeal* in I^tin 
■as ovum, ver, vetperus, vetta, viola* Sometimes a b ap- 
])ear8 in the Latin word where the ^olic Greek must have 
had the digamma, as probuB compared with 

DZOBY» 8Z& BVBRABD, was born in 1581, of an 
ancient, honourable, and wealthy family of Gatehurst, 
Bucks. Ho was converted to Roman Catholicism, and is 
chiefly known from his connection with the Gunpowder 
Plot, which he assisted with £1600 in money. Ho joined 
^ir Francis Trosham and others in a sham hunting party, 
which was in reality an armed rising, and waited only the 
success of the plot When this failed the party was broken 
ap, and Digby and the others were separately hunted down 
And taken. At his trial he pleaded guilty, and was executed 
OOth January, 1006. 

DIGBY, Sm KXNXLMB, the son of Sir Kvorord 
Digby, was born in 1608. • He was educated as a Pro- 
testant, and sent to Oxford at the age of fifteen. He was 
knighted in 1628. Under Charles I. he became a gentle- 
man of the bedchamber, a commissioner of the navy, and 
a governor of the Trinity House. In 1628 he equipped at 
his own expense a squadron, with which ho sailed first 
against the Algerians and afterwards against the Venetians, 
who had some dispute with the English. In 1680 he went 
to France, and became a convert to the Roman Catholic 
religion. He i-eturned to England in 1688, and was im- 
prisoned as a royalist on the breaking out of the Civil War, 
but was at length sufTored to retire to France. Sir Kenelme 
travelled about Franco and Italy during this time, but in 
1665 he was allowed by the Protector to return to Eng- 
land. Ho died in 1666. 

Sir Kenelme Digby, though ho fell into the errors of 
philosophy and many of the wild dreams which w’ere 
common in his day, was certainly possessed of no ordinaiy 
talents. The following is a list of his extremely curious 
■and entertaining writings: — “A Oonforonco with a Lady 
about the Choice of a Religion ** (Paris, 1688); ** Letters 
between Lord George Digby and Sir Kenelme Digby con- 
cerning Religion ^ (London, 1651); Observations on Re- 
ligio Medici ” (London, 1648) ; Observations on part of 
Spenser^B Faerie Queene*’ (London, 1644); Treatise on 
the Nature of Bodies” (Paris, 1644); “A Treatise on the 
Soul, Proving its Immortality” (Paris, 1644); “Five Books 
of Peripatetick Institutions ” (Paris, 1651); “A Treatise 
of Adhering to God ” (London, 1654) ; “ Of the Cure of 
Wounds by the Powder of Sympathy” (London, 1658); 
“ Disoourse on Vegetation ” (London, 1661). 

DZ'GBST is the name of one of the throe groat divi- 
aions of Justinian’s legislation. The Code was a collec- 
tion of the “ constitntions,” or laws by proclamation, of the 
emperors ; the Institutes contained an elementaiy treatise 
on the principles of the civil law; and the Digest (or Pan- 
dects) was a collection of commentaries from all the great 
jurists. It was called Digest because it professed to be 


Ltgalia praetpta excelhntcr digttta; and that of Pan- 
dects from Pandektem (Gr., al^-comprehonsive). Triboni- 
anuB, who hod been chief in the preparation of the Code of 
Justinian, was set over the commission of seventeen. They 
worked on the Digest from a.d. 530 to 538, arranging the 
great legal treatises of thirty-nino famous Roman jnrists 
under selected “ titles,” divided into fifty books, and form- 
ing a well-arranged moss of exposition and interpretation 
of the ancient laws of Rome, itself at once taking rank as 
a body of law. The Digest formed the basis of all medinval 
law. Godefroi is the standard modern commentator on 
the Digest, but a very nsefnl volume was published by the 
University of Oxford in 1883, containing thirty-two 
“Select Titles from the Digest of Justinian,” edited by 
Thomas Erskine, Holland, and C. L. Shadwell. Some 
judges prefer the excellent stereotyped Berlin “Corpus 
Juris CivilU” (Berlin, 1877) by Kruger, in two vols. 4to, 
which gives useful notices of variations from the Florentine 
MS., and from ante-Jnstinian jurists, whoso works are 
presented elsewhere than in Tribonian’s Digest; it has 
also the merit of being complete. The Oxford book gives, 
however, nseful analytic tables of contents. * 

DIGBST'BB, a strong steam-tight vessel, made usually 
of copper or iron, in which water, &c., can be heated con- 
siderably beyond the boiling-point. It was invented by 
Papin, a French physician, who visited England in 1680, 
and while hero became a fellow of the Royal Society and 
a friend of the celebrated Boyle, and published his account 
of “The New Digester, or Engine for the Softening of 
liones.” Dr. Papin’s chief motive for the invention was 
the extraction of gelatine from the bones, which is much 
more easily dissolved by superheated water than by boiling 
water. It is found, however, that no pressure, however 
great, will keep water liquid over the temperature of 778’’ 
Fahr. A suitable apparatus records the pressure in the 
digester, and a pressure of twelve atmospheres (180 lbs. to 
the square inch) is found to raise water to 874° Fahr. 

DZGES'TZON, the process by which the food is con- 
verted into nutriment. Taken in its whole extent, the pro- 
cess of digestion comprehends the entire series of changes 
by which the crude aliment is assimilated into arterial blood. 
Those cliangps are effected by organs which, viewed collec- 
tively, comprise, a most extensive apparatus, commencing 
at the mouth and ending at the lungs. 

The first changes upon the food, in man, are effected in 
the month, where it is mixed with saliva. This fluid pre- 
pares the food for the further changes it has to undergo 
in digestion. The saliva varies coisilorably in specific 
gravity, being always denser after a meal than during 
fasting. Healthy saliva has mostly the specific gravity of 
1007*9, and it is either alkaline or nentral, generally the 
former, and contains an organic matter termed ptyaliti, 
as well as sulphocyanido of potossinm, neither of which 
substances occurs in any other solid or fluid of the body. 
The uses of the saliva, in reference to digestion, are partly 
mechanical and partly chemical. The mechanical uses ore 
the moistening of the dry food for the double purpose of 
adapting it for deglutition and of separating the particles, 
and thus allowing them to be acted on more freely by the 
other digestive fluids. Tho great chemical use is to con- 
vert the amylaceons (or starchy) portion of tho food into 
glncoso or grape-sugar, thus promoting its absorption. The 
average weight of saliva secreted in twenty-four hours (by 
far the greater part being secreted during active digestion) 
is from 1 to 2 lbs. 

The food being formed into a moist bolus by the grinding 
of the teeth and incorporation with the saliva, receives a 
farther and more viscid secretion of saliva from gland 
beneath the tongue, coated with which, when it is seized 
by the muscles of the throat (pharynx), it%lide8 easily 
downwards, receiving a further and yet more viscid secretion 
from the spongy bodies called the tonsils, as it passet 
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them. The first act in deglutition is voluntary, but is 
often performed unconsciopsly. The tongue presses the 
bolus of food against the palate, and so squeezes it back 
to tlie opening of the pharynx. The deglutition of the 
pharynx and of the oesophagus are quite involuntary, as 
may be felt on passing a feather into the throat and experi- 
encing the firm pull which it receives as the muscles seek 
to push it downwards. The pharynx has not only to pass 
the food onwards into the gullet (oesophagiis), but to guard 
agidnst it entering the nose on the one hand and the wind- 
pipe (larynx) on the other, since both the posterior orifices 
of the nose and the larynx open into the pharynx. This 
is accomplished by both pharynx and laiynx rising together 
to receive the food ; and the latter, being covered by the 
back part of the root of the tongue, which is retracted and 
puslics the food before it, is also protected by a constric- 
tion of its own, and by tho epiglottis, which falls down 
over its orifice like a lid ; while the opening of the back 
of the nasal cavity is protected from the intrusion of food 
by tho soft palate bedding finnly against the back of the 
pharynx. The food once in tho grasp of the pharynx is 
qnicdcly pushed into tho oesophagus, which with aii uudu- 
latory constrictive motion, somewhat like that of the 
intestines, passes the food onwards into tho stomach. 
Thus it is that a man can cat and even drink quite securely 
when standing on Ins head, a feat not seldom resorted to 
ill tlie mirUi of country fairs. It becomes less wonderful 
when wo consider that horses and other such animals 
always drink in this manner. 

The hnnian stomach is a pouch-liko dilatation of the 
alimentary canal, whose shape is well shown in tho Plate 
(where it is accompanied by drawings of tho widely differ- 
ing stomachs of other animals), and its average capacity 
is about 5 pints. But it can bo greatly distended, and also 
when inactive contracts largely. Its office is to convert 
tho food into Chyme, and this it does by its muscnlar 
power and by its special secretion of tho gastric juice. Tlie 
stomach and the intestines in man liave three coats, tho 
external peritoneal coat (an ordinaiy serous membrane), 
the muscular coat, and the innermost mucous coat in two 
layers. The layers of the muscnlar coat of tho stomach are 
composed of fibres lying in dlflcrent directions — across, along, 
and oblique, so that the stomach can be contriuited in every 
direction, and by suitably successive contractions the food 
may be made to revolve in the stomach as milk in a chum, 
both orifices of the stomach being firmly closed. When 
the stomach is empty tho lining of mucous mcrabTane 
wrinkles up into folds, and is pale and slightly coated 
with mucus. But as soon as food is introduced and the 
stomach is distended the wrinkles disappear, the flow of 
blood is very great, the mucous coat becomes deep red, 
and the gastric glands imbedded in it secreting actively. 
As much as 20 pints a day of gastric juice are secreted 
sometimes, but tho average lies between 10 and 20 for a 
hoaithy man. 

The composition of the gastric juice in man and in a 
sheep are: — Man — water, 9y4*4; solids, fi’fi: sheep — 
water, 986‘16 ; solids, 13*86. And the solids are thus 


in the blood. The alkali, the base of the salt, is retained in 
tlie blood to maintain the alkaline condition eawntial to its 
healthy constitution, while tho acid is liberated and poured 
in the gastric juice into the stomach to accomplish the 
solution of the food. v 

Gastric (or stomachic) digestion, or the conversion 
of food into chyme, depends upon the action of this acid 
and tho powerful formont called pepsin, whinh together 
convert ordinaiy proteids or nitrogenous substances into 
peptones. Peptones differ remarkably from proteids : they 
are readily amenable to Diai-ysis, having acquired crys- 
talloid properties in that particular, so that albumen, 
which in its original state would be indigestible, because it 
could not pass through the fine membranes of the coats 
of tho digestive organs, is able after gastric digestion to 
pass quite freely. They are also not precipitable by heat, 
acid, &c. ; they are powerfully antiseptic, and finally they 
aro very soluble in water and in neutral solutions of salts. 
Meat, eggs, milk, tho gluten of bread, &c., all become pep- 
tones ; milk is curdled and then dissolved ; gelatin is dis- 
solved ; mucin and homy tissues, however, pass untouched. 
Starches and fats are not digested in the stomach. Salt, 
if not decomposed by the saliva, readily yields to tho gastric 
juice; sugar is dissolved but not decomposed. ^Tho anti- 
septic qualities of the gastric and intestinal juices enable 
us to eat game, &c., with impunity, even in what to some 
persons is a somewhat disgusting stage of incipient decay. 
Chyinification takes on tho average, for a mixed meal, three 
or four hours— the nature and quantity of tho food greatly 
modifying this, however. 

In the Plato there aro also some other typical stomachs 
shown — those of a sheep, fowl, &c. The stomach of the pig 
much resembles that of man, a fact which when stated in 
reverse order tempts sometimes towards a feeblo ]oko ; that 
of the kangaroo seeitis to he sifciply doubled ; but thqt of a 
mminant (shoop, ox, Ac.) is very different. Here we see 
four cavities : 1, the paunch (rumen), a large cavity at the 
cardiac (heart) end, into which the grass, &c., is thrust 
half chewed; 2, the honeycomb (reticulum), so called 
from its surface being dimpled with roughly hexagonal 
pits, which probably moistens the food delivered to it 
by tho paunch. In tho camel much water is retained in 
the extremely deep depressions of tho second stomach, 
enabling the animal to exist in the desert, &c., for many 
days without drinking. From the reticulum the food is 
regurgitated into the mouth in a bolus, or cud, which tho 
animal slowly chews until it is completely insalivated, when 
it is swallowed and passed, not into the paunch, but along 
a deep groove, tho lips of which now close to form a tube 
leading into the third stomach, tho maniplics (psaltorium 
or umoHuin). The mucous membrane of tho third stomacli 
is arranged in thick longitudinal folds, so that a largo 
surface is packed into small compass. After undergoing 
certain not well-ascertained dianges in tho psalterium, tho 
food finally reaches, 4, tho reed or rennet, the true stomach 
(abomasum), narrow and elongated, with a much more 
vascular mucous membrane, secreting the gastric juice, and 
fulfilling tho function of true gastric digestion. 

The function of mastication is performed in birds by 


Ferment,^ . 

Hydrochloric acid, 

Chlorides of calcium, of sodium, and' 

of potassium, v 

Phos])hate of calcium, magnesium, 
and iron, 


Man. Sheep. 

8*19 ... 4*20 

•20 ... 1*66 

2*09 ... 6-01 

•12 ... 2-09 

6*fi ... 18-85 


Tho hydrochloric acid, constituting an essential ingredient 
of tho gastric juice, is conceived to be derived by an act of 
secretion fi-om common salt (chloride of sodium) contained 


the stomach, tho gizzard receiving the stored and soaked 
contents of tho crop, and grinding them between its 
powerful muscular w^ls with their dense homy epitlielium, 
aided too by small stony particles, whidi the bird takes 
care to swaljow from time to time. The dilatation of the 
tube before tho gizzard, called the second stomach, pro- 
vides tho gastric juice in birds (see Plate). 

A very curious question arises, “Why does not the 
stomach digest itself?*' especially, also, as in physiological 
experiments it is frequently found that a part of tho 
stomach and intestine has actually been dissolved after 
death, if the animal has been kept a few hours before 
being opened. Dr. * Hunter first drew attention to thi» 



DIGESTION. 


9 


DIGESTION. 


^^post-mortem digestiotif'’ and explained it by saying that 
the vital principle ^ preserved the stomach during life 
— an explai^tion exactly equal to the celebrated defini- 
tion of an archdeacon by Sydney Smith as “ a person who 
performs archidiaconal functions,” in its power to convey 
no inforfhation. Bernard thought the mucus, constantly 
renewed during life, shielded the stomach, but Pavy cut it 
away durii^ life in some dogs, and yet found at death 
no digestion of the exposed sm*face to have taken place, 
though ten days had elapsed. Pavy holds the alkalinity 
of the blood to bo sufficient to counteract the acidity of 
the gastric juice ; and perhaps after further investigation 
this view may prove the right one. 

The food, then, as chyme, presses against the pyloric 
orifice of the stomach, and as it Is digested is passed into 
the small intestine. This in man is al^ut 20 feet long, and 
is classified into the duodenum (10 inches), the jejunum 
(8 feet), and the ileum (11^ feet). It terminates in the 
CiGCUM, and passes its contents through the ileo-ca^cal 
valve in the side of the crocum into the largo intestine. The 
latter is about 6 feet long; the whole intestine is therefore 
about five times the length of tlio entire body. In carnivores 
it is much shorter, in blood-sucking bats it is almost 
straight, in lions it is but thrice the length of the body ; 
in herbivores, on the other hand, it is very long, the sheep 
having intostiucs from twenty-eight to thirty times the 
length of the body. When the food })asscs into the small 
intestines but very little of it has been absorbed, though 
much is ready for absorption; direct entrance from the 
stomach into the body being only positively ascertained 
for salts, simple water, &c., which pass through the walls 
of the capillaries, and so by tlio veins to the liver. This 
direct progress is much relied upon in the administration 
of medicines to affect the liver. 

The general stincturo of the small intestine is the same as 
that of the stomach, and its muscular action as powerful. It 
pushes the food onwards in successive vermiform contrac- 
tions, by what is called the peristaltic action of its mus- 
cular coat. Its mucous coat is a more comjdcx structure, 
however, than that of the stomacli. This coat is folded in 
ridges transverse to the length of the intestine (valrula 
comdventeey^ so as to cx})Obe as large a surface as possilile, 
and these ridges do nut disappear (like those of the 
stomach) on distension. They further probably sen'c the 
purpose of delaying during absorption tho more liquid 
parts of tho chyme, which otherwise might fio>v too 
rapidly through the canal. They cease near the middle 
of tho ileum. The whole mucous membrane of the small 
intestine is covered with minute vascular processes 
from a quarter of a line to 1§ line in length, giving the 
inner surface of the intestine a velvety appearance. They 
lie thicker at the upper part of tho intestine, where from 
fifty to ninety are found in a square lino ” — lower down 
there are from forty to seventy in the same area. (A line 
is the twelfth part of an inch.) Their function is An- 
8UKPT10N, and the Lacteals which they contain suck 
out nourishment (cliylo) for the body from tho chyme in 
the manner described in tho articles under thoso headings. 

The intestinal fluid or juice (succus entericus) is the 
special contribution towards digestion of tho intestines. 
Three kinds of glands (which will bo found described 
in more detail under the article Intestines) supply this 
fluid, whereof Brunner's glands are confined to the region 
of the duodenum in tho small intestine, Foyer's glands or 
patches to the wjiole course of tho small intc!?tine, and 
Lieborkuhn's glands extend throughout the whole intes- 
tinal canal. Tho constitution and effect of the intestinal 
fluid are most difficult to dctci-mine, sinco it is next to im- 
possible to isolate these secretions; but the general opinion 
is tliat the fluid of Brunner's glands rntlicr resembles 
gastric juice in its action (turning proteids to peptoncH), 
and that of Lieberkuhn's rather resembles saliva (turning 


starch to sugar). The subject, however, awaits tho genius 
of some new discoverer. 

But besides the intestinal *fluid, the chyme receives 
almost as soon as it leaves the stomach two important 
secretions, the pancreatic juice (see Fancrkas) and the 
Bile, both fully described elsewhere. These enter the 
small intestine by a common duct, into which Die pancreas 
and the liver respectively pour them. Tho action of the 
pancreatic juice is most important. It completes the 
action of tho saliva in converting the yet remaining 
starches into ou^ar, an action which the stomach has 
checked for a while ; and also that of the gastric juice in 
turning proteids into peptones ; and further, it brooks up 
and converts into an emulsion tho oils and fats on which 
neither tho saliva nor tho gastric juice has had any 
power. Tho last function being special to the pancreas in 
naturally regarded as most important, because although 
its secretion is largely concerned in the digestion of pro- 
tcids and starches, yet they may on emergency be rendered 
soluble and absorbable by the other digestive fluids ; but 
if the pancreas be out of order the fats pass through the 
alimentary canal untouched, and are thrust out undigeified 
with tho fsces. At tho same time recent experiments 
show clearly that the bile assists in this imi>ortant part 
of digestion, the emulsifying of the fats. Further uses of 
bile in digestion scorn to be — I, a peculiar property it has 
of stimulating the villi of the intestine to their office of 
absorption, and facilitating the Osmosis of the chyle; 
2, a strongly antiseptic action, equal in its power of ar- 
resting decomposition to that of the gastric juice; 3, an 
irritating, stimulating action upon the intestinal glands, 
causing them to secrete freely. Hence it is easy to ex- 
plain tho obstinate constipation so characteristic of a 
sluggish liver. (The functions of tho Liveu as an excre- 
tory organ, eliminating from the blood poibuuous and other 
injurious substances almost as soon as they arc absorbed, 
arc elsewhcro spoken of. Bile as a digestive, and not in 
its equally important charnettn* of an excrement, here alone 
concerns us.) 

l*ashiiig ill review what has been said above we find that 
the five great divisions of food (for details of which classi- 
fieariou see Diet, Food) arc thus digested: — 

Proteids arc changed to peptones and dissolved pai'tly 
by the gastric juice in the stomach, and finally by the pan- 
creatic juice and fluid of Brunner's glands in the intes- 
tines ; and are absorbed partly by tho bloodvessels, chiefly 
by the lacteals, of the small intestine. 

Starches are changed to sugars (and dextrin, &c.) and 
dissolved partly in the mouth by the saliva, Anally in tho 
intestino by the pancreatic juice and the fluid of Liebcr- 
kuhn’s glands; and absorbed chiefly by tho bloodvessels 
of the intestines, partly also by those of the stomach. 

Fats are broken down and rendered soluble in the upper 
part of tho small intestino by the pancreatic juice, assisted 
by the bile, and it is the emulsion thus formed which give.^ 
the milky aspect to the chyle, and hence to the lacteals 
(Lat. /ac, Ictctisj milk) which absorb it. At the same time 
a small part of tlie fats becomes saponified, and this part 
is absorbed by the bloodvessels. 

Salts (including sugars) are dissolved by the salivo ov 
by the fluids drunk at meals, and are at once absorbed by 
the bloodvessels of the stomach. 

Liquids^ like salts, pass almost at once into tho blood, 
l>eing already by their nature highly absorbable ; if, how- 
ever, tho bloodvessels of the stomach should have passed 
them by, they are taken up by those of the sniall intestine 
immediately tliey enter it. The objection at once occurs 
that tho contents of the intestino would run a risk of 
rapidly becoming solid and not passing along easily ; but 
the considerable flow of the pancreatic juice ifiid bile and 
' of the intestinal fluids mnintnins the fluidity of the chyme. 
By the time this reaches the end of the small intestines. 
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passing from tho ileum into the G/ECUM by the ileo-ciecal > 
valve, it has acquired the chai'acteristic odour and brownish- 
yellow colour of faecal matter — the first being due to the 
chemical fonnation of a principle called indol^ from the de- 
composition of the proteids ; tho second, to tho colouring 
matter of the bile. 

The chyme leaves the stomach distinctly acid in char- 
acter, but the acidity is soon neutralized by the decided 
alkalinity of all the post-gastric secretions, and during the 
remainder of its passage through tho small intestine it is 
first neutral, then alk^ine. When, however, it collects 
in the large intestine it moves very much slower, and again 
becomes acid, in all probability in consequence of fermen- 
tation during the comparative stagnation it undergoes in 
tho csscum. The passage of an ordinary meal through the 
20 feet of the small intestine occupies twelve liours, while 
through the 6 feet of the large intestine it takes from 
twenty-four to thirty-six. It is just, however, to add that 
this rate of progress, though stated upon the best authority, 
IS not universally agreed to. 

The large intestine contains no villi, and its absorptive 
power therefore lies chiefly in tlie bloodvessels. As a con- 
Kfsqnence the faeces become drained of their liquid, and 
finally, in tho healthy state, become somewhat firm. About 
half a pound of ficcol matter is daily evacuated by a healthy 
man ; but of this (under our present universal habit of over- 
feeding) much is practically undigested food. Tlic fsecal 
residuum of a truly abstemious man, such as was Con- 
;naro, would bo extremely small, as no more nutriment 
is supplied to the body than what is required to repair 
its daily w'aste. 

For the manner in which tho digested products of tho 
food arc taken into the body, see Chyle, Lactkals, 
Lymphatics, Absokption. 

xnoia'TioN. in chemistry, is the oxposnro of any 
substance to partial or total solution in a fluid aided by a 
gentle bent 

BIO'IT (Lat. digiiui^ a finger), a term employed to 
signify any symbol of number from 0 to 9. According to 
the original application of the term, the first ten numbers 
should bo called digits, but universal practice employs tlie 
word to signify the ten symbols used in reckoning numbers. 
Thus teu (10) is a number of two digits. 

DXGITAXXN, the active principle of the foxglove 
(JDigitalU purpurea). It is usually extracted from the 
aqueous solution of the plant by precipitation with tannin. 
The precipitate is decomposed by oxide of lead, and the 
digitalin crystallized by solution in ether or alcohol. It 
is a white, crystalline, inodorous powder, with a bitter 
taste, almost insoluble in water, but soluble in alcohol and 
«ther. It is also soluble in sulphuric acid, the solution 
becoming crimson. Digitalin is very poisonous, with a 
special action on tho heart. It produces intolerably violent 
sneezing. The formula is C 54 NpoO^. 

PZOITAXXS. See Foxolovic. 

DXGITA'RXA, a genus of Grasses beloujppng to the 
tribe Panicete. This genus has obtained its name from the 
singular form of its spikes of flowers, which look like 
fingers (Lat digitus^ a finger). Digitaria sanguinaUs is a 
common plant in Germany. It abounds by tlic roadsidei 
in Poland /ind Litliuanin, in which countries its seeds are 
collected and boiled vrhole with milk, like rice, and it is 
esteemed a pleasant article of diet. DigUaria humifma 
is a rare plant It is a native of many parts of England, 
and grows in sandy fields. 

DZQ'ZTZO&ADli is a term applied to tlioso families of 
the Carnivora which walk on the tips of their toes, the heel 
being raised above the ground. The group exhibiting tliii 
character in the greatest perfection is the Fsilidae. Some 
groups, as the Viverridie, exhibit a transition between thi 
digitigrade strnctnre and the plantigrade, which obtmn; 
in the Ursidse. 


DZGITO'RXUBI is the name given to a dumb ” key- 
board. A digitoriuin consists of a few plsAoforte keys 
five or more) suitably weighted with springs, Ac., and 
giving an opportunity to a student of keyed instruments of 
[jractising the absolutely necessary “ five-finger exerdscs,” 

:o strengthen the muscles of the fingers, while freeing him 
from the tiring and even distressing monotony of sound 
with which similar practice on an ordinary^instrument 
annoys tiio sensitive ear. Besides, any smaller variety of 
the digitorium can be carried in a large pocket and used 
at any interval of leisure. The greatest pianoforte virtnoso 
who has ever existed (Liszt) always used a similar mechan- 
ism while travelling on concert tours, or daring conversa- 
tion; and doubtless to this incessant work (carried on 
without the slightest mental fatigue) his unequalled strength 
and flexibility of finger is largely attribntable. 

Z>Z JON, the capital formerly of the duchy of Burgundy, 
and now of tho department of Cote d'Or, in France, stands 
on the left bank of the Ouche, a feeder of the Sadne, 195 
miles S.K. from Paris by railway, and had 55,458 inhabit- 
ants in 1881. It existed daring the Boman dominion 
under the name of Dihio. From the Romans it passed, in 
the fifth century, to the Burgundians, and subsequently to 
tho Franks. Under the Carlovingian princes Dijon was 
a lordship of the bishops of Langres, who often resided 
here. In the ninth century it was under counts of its own, 
wdio hold it of tlie bishops as suzerains. In tho eleventh 
century the lordship of l)ijon was united to the duchy of 
Burgundy. Tho dukes of Bnrgundy usually resided here; 
and wlien liouis XL of France took possession of Bur- 
gundy, and established the provincial Parliament, he fixed 
its sittings in this town. 

Dijon is situated in a plain on tho eastern side of the 
Goto d’Or Hills, It is suiTounded by walls and ramparts, 
wliich are planted with fine twes. The town is enter^ by 
five gates ; it is traversed from north to south by theSuzon, 
which flows in a channel formed under the streets, and 
joins the Onche close to the ramparts. The streets ar 
well built, clean, and cheerful. The houses, which arc of 
freestone, are only of one or two storeys. Of the public 
buildings the most important are — the cathedral, dedicated 
to St. Bcnigne, which dates from 1291, and is surmounted 
by a spire 830 feet high; the chnrchos of Notre Dame and 
St. Michel ; the palace of the states of Burgundy, which 
is surmounted by a lofty tower, now used as an ob8er\»atory, 
and contains museums of painting, sculpture, antiquities, 
and natural history, and also a library of 40,000 volumes; 
the court-house ; the theatre, which is built alter the model 
of that of Bordeaux ; tho residence of tho prefect of the 
department; the town-house; and tho general hospital. 

The manufactui'es of Dijon are woollen cloth, hosiery, 
blankets, woollen and cotton yam, leather, vinegar, mnstard, 
and starch ; there are also brandy distilleries, salt refineries, 
and breweries. A largo trade is carried on in com, flour, 
the excellent wine of the Crito d’Or, wool, hemp, and wax 
candles. Dijon is well situated for trade at the junction 
of several roads ; tho Canal de Bourgogne passes along tho 
valley, close to the town, and there is good railway accom- 
modation. Dijon is the scat of a bishop, whose see is co- 
extensive with the department of Cute d’Or. It is also 
tho seat of a university academy, and of a high court which 
has jurisdiction over &e departments of Cdte d’Or, Haute 
Marne, and Sadne-et-Loire. 

Few cities in France can vie with Dijon in beauty of site, 
or in the number and variety of its promenades, which 
form a belt of foliage about the town. Among the latter 
are tho Amparts, which afford a fine view of the town and 
the surrounding country; the Chemins Couverts; the 
Allbes-de-la-Retraite, on the east side of tho town, formed 
by four rows of noble lime trees ; the Creux d*E^er and 
Fontalno Suisse, two beautiful fountains sorronnded by 
fine plantations; the Promenade de rAr<^aebn8e; and above 
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all tlie Cours da Parc, which ih nearly a mile in length, 
divided miiway by a spacious circle, and leads to the 
great park on the banks of the Ouche. 

Dijon was attacked by the (Termans under General 
Boyer, 80th October, 1870, and the heights and suburbs 
having Been seized by Prince William of Baden, the town 
surrendered on the Slat. The place was subsequently held 
by GeneralJVerder, the conqueror of Strasbourg, who evacu- 
ated it in January, 1871, and fell back on the lines around 
Belfort, on theappt'iachof the disastrous expedition under 
General Bourbaki. The town was at once ocenpied by the 
forces under Garibaldi When Manteuifel was afterwards 
despatched in pursuit of Bourbaki, he left a detachment 
near Dijon to hold Garibaldi in check ; and a series of en- 
gagements took place in the vicinity, wherein the German 
strategy caused Garibaldi to imagine, and led him to boast, 
that he had obtained a considerable victory. The news 
which presently arrived of Bourbaki^s misfortnnes showed 
Garibaldi that he had been effectnally hoodwinked. He at 
once retired from Dijon to a part of Franco protected by 
the armistice which ensued, and the town was once more 
ontered by the Germans, who retained possession till the 
payment of tho indemnity in 1873. 

Oossnet, Jacques Cazotte, the elder Crdbillon, Dau- 
bonton, Joufiroy, Longpierre, Bernard de la Monnoie, 
Guyton de Morveau, Piron, Rameau, and Saumaise were 
natives of Dijon. 

DILEII'BEA, in argument, a position in whicli there 
are two conclusiuns adverse to your opponent, one or othi^r 
of wMch he must admit. For example, when in the 
ancient jest a man of Crete said in his haste ** all Cretans 
ai'O liars,” bo would be quickly put in this dilemma: — 
Either yon are a liar being a Cretan, and hence your re- 
mark is probably a lie, or if you do speak truly all Cretans 
arc not liars, since you are §n exception to your own rule. 
In either case the statement is a false one. The two pro- 
positions are usuallv called the horns of a dilemma.” 

DXLWXNCB, in the law of Scotland, is an expression 
nearly equivalent to execution in the law of England. It 
includes the various means by which the person may be 
seized and imprisoned, or the property attached and dis- 
posed of, to the end of enforcing payment of a debt or 
performance of any civil obligation. It means the warrant 
of a court to enforce attendance of witnesses or production 
of writings, corresponding in this sense to the English 
term subpoena. In a general sense tho word refers to thc! 
care which the law requires evciy one to bestow on thc 
subject of a contract. 

DILL (Peucedanum graveokni) is an aromatic plant 
whose fmit is employed medicinally as a useful carminative. 
It is a biennial, and a native of the Mediterranean region 
and the Cape of Good Hope. The fruits (commonly c^led 

seeds”) and tho plant itself are used in the East as con- 
diments, and it is supposed to be the anise of the Bible. 

DlLLBNlA'GXaB. an order of plants belonging to the 
PoLYPETAUB. They are chiefly Asiatic trees or shrubs, 
and usually yellow flowered. A few ocour in America. 
Tho trees ate found in the woods of tropical India; thc 
buslies inhabit Australia, especially in tho more temperate 
parts, and China; the woods of Brazil contain several 
kinds, usually climbers or having a trailing habit. They 
appear to possess astringent properties, but nothing else 
of importance. 

The species in cnltivation in this conntiy are almost 
all Australasian, and have something of tlio appearance of 
yellow-flowered cistuses. Among these occur species of 
the curious genus Fleurandra, iu which the stamens are 
developed on one side only of the flower, all those on tho 
opposite side being abortive. There ai‘e few analogies to 
this in the vegetable kingdom. Hibhertia volubiUe is a 
showy twiner, but its flowers are intolerably ofTensive in 
their smell, and it is therefore not much cultivated. 


This order belongs to Bentham and Hooker’s cohort 
ianales, and is distinguished by the sepals being five, 
iierbaceons, persistent ; thc pet&ls five or fewer, deciduous; 
immei-ous stamens, tho anthers dehiscing by lateral chinks 
or tenninal pores ; the pistil is free, composed of one or 
several carpels, which are free or, rarely, cohere in tho 
centre of the flower. 

BIL'UBNTS comprise those liquids which are used to 
dilute the fluids of the human body, and thereby modify 
heir natui'O. They are employed when the secretions are 
too viscid, or the contents of tho stomach, of tho intestines, 
or any of the glands are too acrid, and also when the heat 
of the body, as indicated by thirst, &c., is too great and 
causes a feeling of uneasiness. 

Water is the simplest and often the best dilnont, but it 
may be rendered more agreeable in some cases by being 
made into toast water, or by the addition of a little vege- 
table acid. Mucilaginous drinks, sucli oa barley water or 
linseed tea, also form excellent dilnents, and from their 
action on tlio mouth and throat serve to qnench a feverish 
thirst more oflbctually than water alone. 

DILU'VXUBI, a name formerly applied to the loWer 
division of the Post-tcrtiaiy or Quatcrnaiy deposits. It 
corresponds to what is now better known as Pleistocene, 
or Post-piiocenc. 

MME is a coin of the United States. Its value is 
the tenth part of a dollar, but it is little used in commer- 
ial life. See some remarks upon tho dime in Deczmai. 
System. 

DIBIEN'SXON, in algebra, a term which is used in tho 
same sense as degree. Thus x^y is of three dimensions, 
or of the third degree. In geometry length is of one 
dimension, surface of two, and solidity of throe. Thus 
geometry of three dimensions means solid geometry. Geo- 
metricians now plead for the usefulness of a purely theo- 
retical space of four dimensions,” a conception which it is 
suflieient to state to show that It is one quite unthinkable 
by ordinary minds. As much study has been given by the 
finest intellects to its elaboration, however, it scorns neces- 
sary to allude to it here. In tho discussions attending tho 
presidential address of Mr. Spottiswoodo to the British 
Association in 1882, which dealt with this and kindred 
mathematicul speculations, thc “fourth dimension” of the 
imaginary space described by that gifted mathematician 
was half jocularly termed the “ inside-out dimension.” 
The subject is too abstruse for dealing with here, but 
thc essay referred to will give sufficient information tit 
any student desiring a cur 80)7 view of this extraordinary 
hypothesis. 

DXBIINZSHBD ZHTERVALS, in music, are those 
which are a semitone less than minor or than perfect. 
Thus C to Bb illustration) is a minor Seventh; to 
Bb is a diminished Seventh. E to B is a perfect Fifth; E 
to Bb is a diminished Fifth, &c. 

In the inversion of intervals (wherein the lowest note of 
thc interval is taken an octave higher) diminished intervals 
become augmented. Thiw a Seventh always inverts into a 
Second, a Fifth into a Fourth, &c. ; and the diminished 
Soventh inverts into an augmented Second, &c. 



(lU Seuil.) (9 Semi.) (Savinl.) (7Beinl.i (OHeuii.) (tfCtewL) 

Diminished intervals are not necessarily chromatic. 
For instance, the diminished Seventh occurs between tho 
Second and the Seventh of evciy minor scale, the illuatra- 
tion above being that occurring in the scale of D minor ; 
the diminished Fifth occurs between the Seventh and the 
Fourth (in the next octave above) of everf major and 
minor scale, onr illustration holding good for F major and 
F minor. Also, there is a diminished Fifth between the 



DIMINUTION. 


12 


DINARIC. 


Second and Sixth of the minor scale, our illustration in that 
(»so holding good for D minor. All the intervals just 
named aro strictly diatonic, although they may roquiw 
inflpfilion by flat or sharp. Diminish^ intervals aro always 
discords, and idways resolve upon a smaller interval. The 
diminished Seventh resolves into a Sixth or a Fifth, &c. ; 
the diminished Fifth into a Fourth or a Third, &c. The 
opposite is the case with the resolution of augmented 
intervals, which always resolve into larger intei-vals. This 
difference is most sharply marked in the interval of the 
tritone (say B-F, or F-B), which is oitlier an augmented 
Fourth or a diminished Fifth, according to which letter is 
taken as the bass. But although the intervals are identical 
in size (six semitones) their resolutions difter in the manner 
above stated, the augmented Fourth enlarging to its reso- 
lution and tho diminishing Fifth contracting. Sec also 
Discords. 



Dim. 6th. Beaulutloii. Aug. 4tli. lleHululiuii. 

(0 (tf Semi.) 


DIKINU'TIOM, in music, is tho converse of Aiio- 
MKNTATioN. A Subject of a fugue, &c., being given 
out in notes of a certain length, is said to be taken in 
diminution when it is repeated in notes of half that length. 
Diminution is a favourite device in tho stretto of a fugue, 
or at tiio close of such a piece, ns it gives a sense of 
hurrying onward, crowding together the interest of the 
work in a quick brilliant manner, obtainable by no other 
means equally simple. In this case the diminution is 
taken against the original subject, and care must be us(*(l 
nut to begin tho diminution too soon lest it sliould (uttcli 
up and pass by the slowly-moving subject. Wo append an 
example of diminution. 


f f-r f 

BtthJooi 

DIMITY, a cotton stuff, similar in fabric to fustian, 
from which it differs chiefly in having ornaments woven in 
it. In the weaving longitudinal stripes are usually raised 
just above the surface of the piece — hence dimities are 
called single, corded, or hroad-striped according to the 
flatness and breadth of these stripes. I'lio fact of its 
having been a manufacture of Damietta, in Egypt, is said 
to have originated tho name. 

DIMORPHISM, in botany, is a term used to denoto a 
condition of certain plants, when individuals belonging to 
the same species have two forms of flowers, differing in the 
relative position or length of the anthers and stigma. For 
instance, if primroses or cowslips bo examined, some will 
be found with thd stigma half-way down the tubo and the 
anthers at the top (seo Plate I., Botany, fig. 7), while 
others have the stipna reaching to tho top of the tube 
and tho anthers hdf-way down. Darwin gave the true 
explanation of this:— An insect visiting a long-styled 
flower would^. get its proboscis dusted with pollen at a 
part which, on its going to a short-styled form, would 
come jnst opposite the stigma, and deposit some of the 
H pollen. This is a provision for cross-fertilization which, 
according to Darwin's experiments, is so advantageous in 
])roducing a larger number of seeds and finer seedlings. 

Dimorphism, in Ciystallograpby, is applied to sub- 
stances crystallizing in two different forms. The most 
commonly knoWn instances are carbon, os tlif diamond 
monomctrioiand as graphite hexagonal. Other elements 
also crystallize in those two forms— sulphur in rhombic 
octohedrons and rhoiubic prisms. Many compounds are 


dimorphous, as carbonate of calcium, as aragonite, and as 
calcspar; many of tho sulphates, potassium ttitrste, and 
iodide, and several of the sulphides and oxides of the 
metals. Tho most remarkable substance is tho red iodide 
of mercury, wliicli is kuown in scarlet tables belonging to 
the dimetric system, but which sublimes in ycllow*rhombio 
tables. The colour is retained on cooling, but on scratch- 
ing the mass with a pin tho. crystals at once change into 
the brilliant scarlet form. Some crystalline substances 
have also amoi-phons forms, as sulphur and phosphoms. 
Barley-sugar and sugar-candy are common illustiations of 
these two fonns. The change from tho amorphous state 
is often accompanied by evolution of heat, as when melted 
barley-sugar is rapidly pulled out it becomes very hot, and 
is converted into pulled sugar, obtained in white crystal- 
line sticks. 

DXNAN, a town of Franco, in tho department of Cotes- 
du-Nord, 14 miles S. of St Malo, stands on a steep hill on 
the left bank of the Ranee. It has a tidal harbour for 
vessels of 150 tons, a tribunal of first instance, ecclesias- 
tical and communal colleges, and 8000 inhabitants. The 
town, which stands in the midst of most beautiful scenery, 
is surrounded by walls and entered by four gates. It is 
Irregularly laid out ; the houses arc chiefly built of wood 
and afford many curious illustrations of old architecture. 
The Church of St. Sauveur, an interesting edifice in the 
Romanesque style, the Church of St. Molo, the old citadel, 
often inhabited by Anno of Brittany, and the gates of 
the town arc tho most remarkable stimctmm Sailcloth, 
linen, calico, woollens, leather, pottery, and sugar are made; 
there is also an active trade in timber, planks, seeds, slates, 
Norway deals, salt, &c., ])y tho Canal dc rillo-ct-Kance. 
Dlnan is much frequented fur its mineral waters. Tho 
banks of the Ranee ore most picturesque. The village of 
Corscult, a few miles distant stands on tho site of the 
ancient Curiosolitm^ where Roman remains are often fodhd. 

DZNANT* a town of Belgium, in tho province and 15 
iniles S. of Namur, is situated on the Moos. It has a popu- 
lation of 6500, a cathedral, two hospitals, and a Latin 
school, and manufactures of hardwares, woollen, cloth, 
leather, paper, and bats. It is very romantically situated, 
and is often visited owing to the attractions of its sceneiy. 
Diuant is vei^ ancient, and it was considered a strong 
fortress as early us the twelfth century. In 1467 it was 
pillaged and dismantled by Philippe le Bon. 

DXNAPUB\ a town of British India, the civil and 
militaiy headquarters of the Patna district, in tho province 
of Ben^l, and on the right banlc of tho Canges. The 
mutiny of 1857, in tho Patna district, originated atDinapur. 
There are barracks large enough to accommodate 1200 
soldiers, and both a European and a native regiment are 
usually stationed here. Tho population is about 15,000. 

DZNAB'CHUB, one of the ten famous Greek orators. 
Dluaj'chns was a Corinthian by birth, and therefore could 
not legally speak in public, but ho composed orations which 
Athenians delivered for him. He was born about B.C. 861. 
The time of his highest reputation was after the death of 
Alexander, when Demostlienes and other great orators 
were dead or banished. He also suffered exile, but was 
permitted to return to Athens for the lost twenty years 
of his life. Ho died about b.c. 270. 'Hie three extant 
orations of Dlnarchus are printed in the usual collection of 
tho Attic orators. They all relate to Hakfalus, the 
fraudulent treasurer of Alexander the Great. 

DINARIC ALPS extend S.E. from Mount Klek, 
in the Kapella range terminating the Julian Alps, divide 
Dalmatia from Croatia, and tho streams seeking the 
Adriatic from those which flow to the Save. They have 
their name from Mount Dinara, and uniting with ridges 
and plateaus in Bosnia and Herzegovina, are conneoted 
through them with tlie Grammes or Pindns range of North 
Greece, and witli the Western Balkan tpwai-ds Prisrend. 



DINGLE. 


18 


DIOCLETIAN. 


DIN'GUB, a seaport and market-town of Ireland, in the 
county of KCny, on the north shore of Din);lo Bay, at the 
bottom of a capacious and well-sheltered harbour. The 
town is situated on the slopes of the mountains, which 
rise directly from the shore. It is frequented by persons 
labouring under pulmonary complaints, on account of 
the great mildness and equability of the climate, the 
mean temperature being 8}^ Fahr. above Montpellier 
and 7® above Torquay. It is the most westerly town 
in the British Islands, and was formerly much fre- 
quented by Spaniards, who came to trade and fish. Its 
population is about 2,000. At the entrance to Dingle Bay 
is Valentia Island, tlie British terminus of the four tele- 
graphic cables which cross the Atlantic, the other terminus 
being at Trinity Bay, in Newfoundland. 

DIN'OO is a wild dog of Australia, being the only 
mammal found in that country not belonging to the Mar- 
supialia. It is, however, probably not indigenous, though 
its* introduction by man must have taken place at an early 
period. It is very wolf-like in appearance, and stands 
about 2 feet high, its body being 2^ feet in length. The 
head is elongated, the ears short and erect. Tlie general 
colour ia pale brown, growing lighter towards the belly. 
The dingo is very wild and savage, and at one time com- 
mitted extensive ravages upon the colonists’ flocks. Its 
depredations have, however, led to its partial extermination. 
It is capable of a degree of domestication. In a wild state 
it never barks. 

DING'WALL, a royal bnrgh of Scotland, the county 
town of Ross-sliire, contributf»ry to the Wick district of 
burghs, on the Highland and Sutherland Railway, (>15 miles 
from London, at the south-west extremity of Cromarty 
Frith, about 17 miles S.W. from Cromarty, It consists of 
one main street and one or two smaller ones branching 
from it. The streets are paved, and there arc some good 
houses and shops. The parish church is a neat and 
commodious building, just out of the tow'n. The town- 
house, a curious old building witli spire and clock, is near 
the centre, and there is an Episcopal chapel. Of late 
yeai'S the town has been improved, and a public park was 
presented to it in 1874. The trade is also increasing. 
A short canal from the frith enables vessels with coal and 
ether merchandise to come quite up to the town. The 
exports consist exclusively of wheat and other country 
produce, and its imports of lime and coals. On the cost 
of the town are the ruins of the Castle of Dingwall. 
The population of the burgh numbers 1021. Dingwall 
is a Norse town, and means the Court Hill*, in Gaelic it is 
Inbhir^pheoran. There is an obelisk 67 feet high, erected 
over the grave of one of the carls of Cromarty, which he 
ordered to be put up that his wife might not bo ablo to 
carry out her threat of dancing over bis tomb. 

DINOSAU'RIA. is an extinct order of Reptilks, of 
great importance as bridging over the gulf dividing that 
class from Birds. This group is entirely confined, as far as 
our present evidence goes, to the Mesozoic or Secondary age, 
reaching its highest development in the Jurassic epoch, and 
being extinct in the Cretaceous. From tlieir abundance iii 
the Triassic Professor Marsh thinks it probable that some, 
whose remains may yet be found, existed in the Permian 
period. Those from the Trias are known chiefly from foot- 
prints and fragmentary remains. Of some of the Jurassic 
Dinosaurs, however, skeletons have been almost entirely re- 
constructed, and throngli the labours of Owen, Huxley, and 
Marsh, not only their, structure, but even their habits, have 
been determined with more or less certainty. Marsh raises 
the gronp to the dignity of a subclass, dividing it into 
four woU-markqd orders. The diversity of stmetare and 
variation in size exhibited by the different genera is veiy 
marked. They all agree, however, in having two pairs of 
limbs, the hind pur greatly developed and alone used for 
walking; the fore pair usually small, and possibly in 


some cases powerful weapons of offence. In some genera, 
as Ignanodon, the hind feet had only threo toes. The 
enormous tridactyl footprints fdund in tho red sandstone 
of the Trias in some parts of North America, though partly 
due to extinct birds, may be also traced to those reptiles. 
Remarkable approximations to the structure obtaining in 
birds are shown in the pelvis and bind limb. Tlio body was 
in some cases covered with a naked skin, in others witli an 
armour of bony plates. The vertebre were mostly flat on 
their articular surfaces, a few of the anterior being coucavo 
behind {ppUthocaHowi). Teeth are oonflned to tho jaws, 
and are lodged in distinct sockets. One of the most in- 
teresting of the group is the Iouanouon, remains of which 
were found in wonderful abundance in 1878 at Bernissart, 
in Belgium. It stood over 14 feet high, and, except fur its 
long crocodile-like tail, had somewhat the shape of a duck. 
In interest it is rivalled by Compsognatlius, tho smallest 
of tlio Dinosaurs, probably not more than 2 feet in length. 
Hnxley concludes that it “ hopped or walked in an erect 
or semi-erect position, after the manner of a bird, to which 
its lung neck, slight head, and small anterior limbs must 
have given it an extraordiiiaiy resemblance.” It was found 
in the lithographic slates of Solenhufeii in Bavaria in 
company witli Arch^optertx, a bird to which it shows 
many striking points of resemblance. Cetiosanrus was a 
gigantic vegetable-eating animal, probably with amphibious 
habits. Its length is estimated at between 60 and 70 feet, 
and its height at about 10 feet Mkgalosaukuh, of nearly 
equal proportions, was highly carnivorons. 

DXNOraX'&ZUBI is an extinct animal now placed 
with tho elephant and mastodon in the order Proboh- 
CTDEA. Its fossil remains have been found in the Miocene 
formations of Germany, France, Greece, and Northern 
Iiidiiu Till recently these consisted only of skulls and 
various hones of the head. 

Tho larg(?st species of this genus, Dinofherium gigan- 
leum, is calculated to have attained the extraordinary 
length of 18 feet. A skull disinterred at Epploslicim, ill 
Hesse-Darrastadt, measured 4 feet long by 3 broad. 

Both jaws arc provided with five molar teeth on each side ; 
the third molar has three transverse ridges across its sur- 
face ; tho first has only one, tho others two. Tho lower jaw 
is most remarkable; its anterior portion is greatly pro- 
duced and reflected downwards, forming tho sockets of 
two enormous tusks, which curve slightly backwards. Tho 
lower jaw, exclusive of these tusk-like incisors, measures 
nearly 4 feet in length. Tho upper jaw is destitute of 
cither canines or incisors. From the situation and char- 
acters of the nasal orifice, with tho salient bearing of the 
nasal bones, there is reason to suppose that tho aninml 
was furnished with a proboscis. 

Tho position of Dinothcrium was long doubtful. It has 
been variously classed with the dugongs, pangolins, tapirs, 
and seals. Its affinities with the elephant, liowcver, have 
been proved by recent discoveries of limb-bones. It was 
probably aquatic or semi-aquatic in its habits, using its 
tusks cither for digging up roots or as anchors by which 
to moor itself to tho bank, or as climbing instruments to 
assist it in its efforts to ascend any steep place bordering 
the water’s edge. 

PI'OCBSB. See Bishopric. 

DZOCLS'TZAN. CAZUS VAlilKZUS, Emperor of 
Rome, was born at Salona, in Dalmatia, about 245 a.d., 
but some make him ten years older. His original name 
was Diodes, which ho Ranged into Diocletianus. His 
parentage was most obscure. He entered the ariny at an 
early age, and rose gradually to rank ; he served in Gaul, 
in Moesia under Probns, and was present at the campaign 
against the Persians in which tho Emperor Cams perished. 
Diocletian commanded tho household or imp«ial body- 
guards when young Numerianus, the son and successor of 
CaruSy was secretly put to death by Aper his father-in-law ou 
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tho homeward march. The death of Nameriaims being 
discovered after several days by the soldiers near Chalcedon, 
they arrested Aper and proclaimed Diocletian emperor, who 
protested his innocence of the death of Nnmerianus, and, 
upbraiding Aper for the crime, plunged his sword into 
his body. Diocletian in September, 284, entered Nicomedia, 
which town ho afterwards chose for his favonrito residence. 
OarinuB, the other son of Carus, who had remained in 
Italy, having collected a force to attack Diocletian, tho two 
armies met at Margum in Moesia, where the soldiers of 
Carinus had the advantage at first, but Carinus was killed 
daring the battle by his own officers, wliotn he had griev- 
ously injured by his ci'uel profligacy, and upon this both 
armies joined in acknowledging Diocletian emperor, a.d. 
286. Diocletian used ids victory with generosity. 

Tho empire was at this time assailed in various quarters 
— on the Persian frontier, on tho side of Geimany and of 
lllyricum, and in Britain ; a serious revolt, too, had broken 
out in Gaul. To quell the distnrbanee in Gaul, Diocletian 
sent thither his old friend Maximian, a brave but nido 
soldier, who defeated the insurgents. In the year 286 
Dibclctian chose Maximian as his colleague in tho empire, 
under the name of ](larcus Valerius Maximianus Augustus. 
Maximian was stationed in Gaul and on tho German 
frontier ; Diocletian resided chiefly in tlie East to watcli 
the Persians. About a.d. 288 Maximian defeated the 
Germans near Treves, and Diocletian marched against other 
tribes on the Rhmtiau frontier. In 280 peace was made 
between Gaiiausius, who had revolted in Britain, and the 
two emperors, Carausius being allowed to retain Britain 
and to assume tho title of emperor. In 290 Maximian 
and Diocletian met at Milan to confer on the state of tho 
empire, after which Diocletian returned to Nicomedia. 'rhe 
Persians soon afterwards again invaded Mesopotamia and 
threatened Syria, and, tho empire being attacked on other 
iddes also, Diocletian felt it imperatively necessary to in- 
crease tho nmnber of his colleagues. On Ist March, 292, 
he appointed Galerins as Osesar, presented him as such 
to tlie troops at Nicomedia, and gave him his daughter ns 
wife. At the same time Maximian adopted Constantius 
Chlorus, who also became his son-in-iuw. Diocletian kept 
Asia and Egypt; Maximian hud Italy and Africa; Galerius, 
Thrace andlllyricnm; and Constantius had Gaul and Spain. 
But it was rather an administrative than a political divi- 
sion. Writers have been very free of their censure upon 
Dinclctitm for parcelling out the empire, but it was the only 
chance of preventing its crumbling to pieces. 'I'he empire 
was much too large for one single man or a singiC central 
ndministration. Constantius defeated the Franks and the 
Alcmanni, and soon after reconquered Britain. Eacli of 
tho other rulers iiad also his successful wars to wage, but 
all four were, finally victorious about 297, and for several 
years after this the empire enjoyed peace. Diocletian kept 
A splendid conrt at Nicomedia, which town lie greatly 
embellished. Maximian caused the magnificent Baths of 
Diocletian at Rome to be built, the Tenmins of which still 
exist near the railway station in modern Rome, and which 
contained, besides the baths, a library, a museum, and 
public walks. 

In February, 308, Diocletian issued an edict against the 
Christians, 'ordering their churches, to bo pulled down, 
Their sacred books to be burnt, and all Christians to be 
i: dismissed from offices civil or military, with other penalties, 
exclusive, however, of death. Various causes have been 
assigned for this measure. Galerius had always been 
hostile to the Christians, while Diocletian had openly 
favoured them. But the Christians were charged with 
conspiracies, and Diocletian was also superstitions; fear 
and superstition probably both combined to urge him to 
persecutioill Tho church of Nicomedia was the first pulled 
down by order of the emperor. The rashness of a Christian, 
who publicly tore down the imperial edict, exasperated 


Diocletian still more ; the culprit was put to a cmel deatL 
A second edict ordered all magistrates to arrest the Chi'is- 
tian bishops and presbyters, and compel them to sacrifice 
to the gods. Tins was the beginning of a cmol perse- 
cution, the last persecution under tho Roman Empire, and 
it has been called by the name of Diocletian. BUv ho had 
little share in it, beyond issuing the two edicts, which he 
did reluctantly and after long hesitation, accoding to the 
admission of Lactantius. Galerins, who had instigated 
the persecution, was the most zealous minister of it; and 
he continued it for several years after Diocletian's abdica- 
tion. The countries under the government of Constantins 
snfTered tlie least from it. Without in any way palliating 
tlie horrors of persecution, it mnst bo remembered, as 
Merivale tho historian was perhaps tho first to point out, 
that to these pagan emperors tho Cliristians, with their 
exclusive ceremonies, and tlieir whole system catting at 
tho root of the ancient Roman civilization, seemed, as the 
ancients called tliem, a “ detestable sect ; ” and further, tho 
bettor the emperor tho more truly he sought to restore 
the glory of Rome and revive the ancient republican 
virtues, therefore the more severe was he against tho 
obstinate passive resistance ofl'crcd by the Christians. 

In November of tho year 308 Diocletian repaired to 
Rome, where ho and Maximian enjoyed a triumph, tho last 
that Rome saw, and on the 1st of May, 30.3, Diocletian, 
who had returned to Asia, repaired with his guards to a 
spot S miles out of Nicomedia, where, addressing his offi- 
cers and conrt, he said that the iufinnities of old ago 
warned him to retire from power, and he proclaimed Galo- 
riiis as Augustus, and Maximin as the new Cmsar. (Tho 
Cassar held a position roughly analogous to our “ Prince of 
Wales.") Diocletian clothed Maximin with the purple vost, 
after which he set off for Salona in Dalmatia, near which he 
built himself an extensive and magnificent palace by the 
sea-shoro, where he lived for tho rest of his life. Part*of 
the external walls which inclosed the area belonging to his 
palace and other buildings still remain, with three of the 
gates, as well as a temple, which is now a church at 
Spalatro or Spalato, in Dalmatia, a comparatively modem 
town, grown out of the decay of the ancient Salona, and 
built in great part within tho walls of Diocletian’s resi- 
dence, from the name of which (“ Palatium ”) it is supposed 
that Spalato is derived. The reader is referred to tho 
article Byzawtink Architectube, and to the Plato to 
which that article refers (Plate Basilica and Byzantirk 
Architeci'ubk), for an account of the architectural 
features of this palace. At the same time that Diocletian 
abdicated at Nicomedia, Maximian, according to an agr/*o- 
mont between them, performed a similar ceremony at 
Milan, proclaiming Constantius as Augustus and Severus 
as Crosar. In hLs retirement Diocletian cultivated his 
garden, and enjoyed tliat repose which power does not 
givev Once only he loft his retirement to meet Galerins in 
Pannonia for the purpose of appointing a new Ceesar, 
Licinins, in the room of Sevems, who bad died. Lioinius 
was not grateful, for after tho death of Galerins, A.i). 811, 
lie ill-treated bis widow, Valeria, Diocletian’s daughter, 
who with her mother, Prisca, took refuge in the territorips 
of Maximin. Maximin offered to marry Valeria, but on 
her refusal exiled both her and her mother to the deserts 
of Syria. Diocletian remonstrated in favour of his wife 
and daughter, but to no purpose, and his grief on tliis 
occasion probably hastened his death, which took place at 
Salona, in July, 818. In the following year his wife and 
daughter were put to death by order of Lioinins. 

Diocletian was among the most distinguished emperors 
of Rome ; his reign of twenty-one years was upon the whole 
prosperous for the empire. He mnst have been a man of 
consummate genius who could have brought the whole 
civilized world into settled order and peace after a century 
of fearfol anarchy. He was severe, but not wantonly cruel. 
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His conduct after his abdication allows that liia was no ' 
common mild. The Christian wnters, and especially 
Lactantins, have spoken unfavourably of him. His laws 
or edicts aro in the Codes of Theodosius and Justinian. 

DXODOlEtUS SIC'ULUS, a Greek historian, bom at 
A^riunFin Sicily. The principal data for the chronology 
of his life are derived from his own work. He was in 
Egypt aboi^ 60 b.c. His Histoiy was written after the 
death of Julius Caisor. It began before the Trojan War, 
and ended with Ciesar's campaign in Gaul ; and ho spent 
thirty years in writing it. The title of the great work of 
Diodorus is the ** Historical Library,” and it would there- 
fore seem to have been intended by the author as a com- 
pilation from all the existing historical works. It was 
divided into forty books, and comprehended a period of 
1188 years, besides the time preceding the Trojan War. 
Diodorus asserts that lie travelled over a considerable part 
of Europe and Asia in order to prosecute his investigations. 
He resided some time at Rome, and made himself familiar 
with the Roman historians. Of the forty books of Diodorus* 
History we possess only fifteen — books i.-v. and books 
xi.-xx. — but wo have many fragments of the twenty-fivo 
others, to which important additions have recently been 
made from MSS. in the Vatican library. 

The principal fault of Diodorus seems to have been the 
too great extent of his work. It was not possible for any 
man living in tlie time of Augustus to write an unexcep- 
tionable universal history, nor is it possible now. It is 
not, then, a matter of surprise that Diodorus, who does not 
appear to have been a man of superior abilities, should 
have made many mistakes, and should liavo often placed 
too much reliance on indifferent authorities. Authentic 
history and conjecture, fact and legend, are told with the 
same interest and good faith. But the work is yet one 
of the most valuable which w^o possess. The form Diodo- 
rus adopts is that of annals. The events of each year are 
narrated as tliey occur, and but little attempt at philo- 
sophical arrangement or even grouping is made. Although 
he professes to have paid great attention to chronology his 
dates are frequently incoiTect. 

The best editions of Diodorus are Wcsscling’s (Amster- 
dam, 1746) and Dindorfs (Leipzig, 1829-83, five vols. 
8vo), tlie latter containing tho Vatican Excerpto. 

DICE'CXOUS. See Diclinous. 

DIOGIBNBS is the name of tbreo celebrated Greeks. 

Diogenes of Apollonia, so called from his birthplace, 
a town in Crete, was a pupil of Anaximenes and a con- 
temporary of Anaxagoras. He was born about 600 n.c. 
These early philosophers searched after the one element 
from which they thought the universe arose. Thale.s thought 
it was perhaps moisture or water. Diogenes followed 
Anaximenes in making air tho primal clement of all things, 
that out of which the whole material universe was formed; 
but he invested this air with the property of intelligence. 
Thus he faintly indicated the lino so soon to be taken by 
the Greek philosophy — the study of mind as tho creative 
and formative spirit, moulding matter into various forms. 

Ho wrote several books on cosmology, and the first sen- 
tence of his work is given by Diogenes Laertius in two 
places. What remains of Diogenes of Apollonia is to bo 
found among the “ PliUosopliorum Frogmen to** (Paris, 1867). 

Diogenes, the Cynic philosopher, was a native of 
Sinope. His father Hicesius and himself were expelled 
from their native place on a chargo of adulterating the 
coinage. Diogenes^ escaped to Athens. On his arrival 
there he betook himself to Antisthenes the Cynic, who 
repnlsed him rudely, according to his custom, and even on 
one occasion threatened to stiike him. Strike me,” said 
the Sinopian, “ for you will never get so hard a stick as to 
keep me from you while you speak what I think worth 
hearing.*’ Tho philosopher was so pleased with this reply 
that he admitted him among liis scholars. Diogenes had 


been rich and luxurious, ho was now poor and miserable : 
he had been flattered and honoured, ho was now despised 
and a felon ; he revenged himlelf by hating society, and 
living like a dog. Diogenes was soon distinguished for 
his neglect of porsonal conveniences, and by his sarcastic 
expressions. He dressed in a coarse doable robe, which 
served him as a cloak by day and a coverlet by night, and 
carried a wallet to receive alms of food. A great number 
of his witty and biting apophthegms aro detailed by hia 
biographer Diogenes Laertius (vi. c. 2). He became famous, 
and even received a visit from Alexander the Great, who 
bade him ask for whatever he wanted. That you will get 
out of tho sun,” replied the Cynic, on whom Alexander’s 
shadow fell at the moment. 

His theory of life was a mad and absurd stoicism ; ho- 
went beyond any ascetic practices before or since in his 
scorn of pleasure, ct>mfort, or decency. Tho body was to 
be despised, life was to bo reduced to a bore subsistence. 
The protest against the gay luxurious existence of tho- 
Athenians was perhaps needed as a reaction, and howcvei* 
bitterly we may reproach the Cynic for his sarcasm 
against the divine creations of beauty wo must accord &n 
astonished praise to his endurance. Ho had no homo, he 
slept in a tub, or often in the streets. He threw away tho 
only article of furniture lie possessed, his cup, so soon as 
ho saw a boy drink out of the hollow of his hand. Ho- 
tried to do without cookery, and lived on roots and raw 
meat, but even ho could not tame his body to such brutal 
nourishment. Still ho lived on what would havo brought 
starvation to almost any other man. Had ho stayed here 
we could have found a useful lesson in his conduct. But 
all his long llfo was spent in insulting his fellow-citizens. 
Nothing can oxense his habitual gross indecency, his reason 
for which was that all natui*al actions (after tho manner of 
the animals) may with decency be performed in public. 
Nor his derision of noble feeling, as when he saw the 
Athenians busy preparing for a warlike expedition, and 
rattled his tub to and fro in tho street, “ because,” said he, 

I suppose I must make a noise and look busy, and this 
is about as noisy and useless os the rest of tlio work.” At 
another time ho cried out for a long time, Approach, all 
men!” os if about to deliver a discourse; then, rushing 
upon the crowd from out bis tub, he drove them away with 
blows of Ins stick, crying, “Away with you! I called for 
fnen; ye are excrements.” Plato pierced tho disguise of 
Diogenes, as Socrates had that of his master Antisthenes, 
and much after the same fashion. Diogenes forced his 
way into Pluto’s house when the philosopher was enter- 
taining some friends in the best maimer he could afford, 
and trampling on and defiling the carpets, &c., ho cried, 
“Thus do I trample on the pride of Plato!” Tho “broad- 
browed one” calmly crushed him with the rejoinder, 
“ Truly, and with greater pride than Plato’s, 0 Diogenes!” 
for after nil the moving spirit of Diogenes was a misan- 
thropic selfishness, thinly veiled by humour. 

Being taken by a piratical captain while sailing from- 
Atlicns to ADgiua, Diogenes was carried to Crete, and 
there sold to Xeniades, of Corinth, w'ho took him to edu- 
cate his children. Ho discharged his duties faithfully and 
successfully; and he was so well treated by his master 
that he«refDsed an offer on the part of his friends to ran- 
som him. He died at Corinth in the same year as Alex- 
ander the Great (828 B.c.),at the ago of ninety years. HU 
followers found him lying dead in the public street, under 
a portico, wrapped in his cloaks The following are a few 
of the opinions which aro ascribed to him by his bio- 
grapher: — He thought exercise was indisponsablo, and 
able to effect anything ; that there were two kinds of exer- 
ciso, one of tho mind and the other of tho body, and that 
one of these was of no value without the othef. By tho- 
cultivation of tho mind ho did not mean tho prosecu- 
tion of any science or tho acquirement of any mental 
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nccompllsliment ; all Bach things he considered as useless ; ! 
hut he intended such a cultivation of the mind as might 
serve to bring it into a healthy and virtuous state, and 
produce upon it an effect analogous to that which exercise 
produces upon the body. He was of opinion that there 
should be a community of wives and children. 

Diogenes, surnamed Laertius^ because he was born 
at Laertius, in Cilicia, was the biographer of the Greek 
pliiloBophers. It is supposed that he lived in the reign of 
Severus or Caracalla, and that ho was an Epicurean. The 
work by wliicli Diogenes is known is a crude contribution 
towards the history of philosophy. It contains a brief 
account of the lives, doctrines, and sayings of most persons 
who had been called philosophers ; and though the author 
is evidently a most unfit person for the task wliich ho im- 
posed upon himself, and has shown very little judgment 
and discrimination in the execution, the bonk is useful us 
a collection of facts. The article on Kpiemms is valuable 
as containing some original letters of that philosopher, 
which comprise a pretty satisfactory epitome of the Epicu- 
rean doctrines, and arc very useful to readers of Lneretius. 
The most convenient edition of Diogenes is that by H. G. 
Httbner (Leipzig, 1828-81, in two vols. 8vo). 

Dl'OimBD XOiomedes) was one of the chief heroes of 
the Trojan War. Ho was king of Argos, and was the son 
of Tydens : he is very commonly therefore called Tydides 
in the Iliad. When still a youth he was one of tlio second 
(and victorious) “Seven against Thebes.** [See EnooNi.] 
Diomed enjoyed the special protection and favonr of Athena, 
and BO distinguished himself both by bravery and address 
in tho famous siege of Troy that he must fairly be ranked 
next to Achilles. He alone could cope ns equal with the 
great Hector, and in tho course of tho w\ar he wounded 
both Arcs, god of battle, and Aphrodite, goddess of love, 
in each cose being assisted by Athena. He it was who 
with Ulysses (Odysseus) stole tho Palladium from Tro)', 
and thus neutralized tho oracle which had declared the city 
impregnable while the palladium was secure within its 
walls. Troy having fallen Diomed, bearing with him tlie 
palladium (which ho afterw’ards lost), returned to Argos. 
Here disaster awaited him. The angry Aphrodite after her 
wound had inflamed the queen of Diomed with a wicked 
passion for another man, and the unfaithful wife with her 
paramour drove the hero hack to the sea when with his fol- 
lowers, fatigued with many trials, he attempted to land. lie 
was thrown upon the shores of Apulia in a violent storm, 
and was most generously received by Daunus, king of that 
re^on. Ho remained in Italy till his death, married tho 
king's daughter, led his aniiics to successful wars, and 
made himself universally honoured and beloved. The 
islands off tlie promontory of Garganum in Apulia boro his 
name in his honour (the Diomedes), and one of them re- 
ceived his remains. Idany of the towns in “Magna Gnccia** 
(South Italy) were said to have been founded by the great 
Diomed, and he was worshipped as their patron divinity, 
much as Romulus was worshipped by the liomans. 

BZOBOC'DSS, THE HORSES OF. are the subject of 
one of tho many picturesque myths surrounding the figure 
of Herakles (Hercules). Diomedes was a king of the Bis- 
tones in Thrace, and had a breed of fierce horses which he 
fed on human flesh. The horses had plenty of their ^lorrible 
' food, for wrecks were incessant on tho inhospitable coast. 
They were given to the king by bis father Ares, god of 
^ battle. One of the labours of Herakles was to bring these 
horses to Mycenae at the command of his t 3 Tant, Euiys- 
theus. He soon dispersed the guards of the horses by his 
prodigious strength, and burst the stout chains which alone 
restrained t^m from devouring the Thracians ; but as he 
led the horses to the ships Diomedes with liis subjects fell 
upon himi In the furious contest which ensued the king 
was slain by Herakles, and the horses at once devoured 
hinu The demigod succeeded in his mighty task, but no 


one could restrain the creatures when be let them loose in 
Mycenas. They rushed off into the woo^Pt and Zens 
quickly sent wolves to rid the country of such dangerous 
monsters. 

DTON or DZO'ON. See Cycadacra. 

pi'ON OF SYRACUSE. son of Hipparinus, one of the 
chief men in that city, lived under the reigns of both the 
Dionysii. Ilis sister became the second wife of the eider 
Dionysius, tyrant of Syracuse, who was also a relative by 
blood of Dion's. Dion was tho trusted friend and adviser 
of Dionysius, and next to the tyrant himself was the 
wealthiest and most powerful man in the state. He was 
also remarkable for literary and philosophical talent. He 
had early become the disciple of Plato, whom the older 
Dionysius had invited to Syracuse. Dion married the 
daughter of Dionysius. He offered, however, no opposition 
to the accession of tho younger Dionysins, alUiough the 
depraved character of tho young man was very displeasing 
to the lofty and austere disciple and friend of Plato. Soon 
after his accession the younger Dionysius began to show 
the effects of a vicious education, and ho abandoned him- 
self to all kinds of excess. The prospects of his country 
roused Dion, and he endeavoured to counteract the errors 
of the tyrant by prudent counsels and exhortations. Among 
other things he persuaded Plato to revisit the Syracusan 
court, and Dionysius wrote a letter of invitation. The 
presence of Plato was dreaded by the dissolute courtiers 
who surrounded Dionysius, and to counteract his infinenco 
thoy insinuated suspicious of Dion's loyalty, and succeeded 
in procuring bis banishmont. Ho went first to Italy, and 
then to Greece, where ho reauved tho highest honours. 
Dionysius confiscated his lands and effects, and forced bis 
wife to marry another, Dion no sooner heard of this out- 
rage than he dotennined to make an effort to oxpel the 
tyraiit He began to raise troops privately, and at last 
assembled his forces, to the number of 800, in the i8land«of 
Lante, whence he sailed to Sicily. On landing Dionysins 
fled to Italy, and Dion was received by the people with 
great joy, and remained undisputed master of the city, 
being able to prevent the attempted return of Dionysius 
]t.c. 85C. Dion’s rigid principles were, however, too great a 
reaction for the Sicilians to bear, and be did not long enjoy 
the favonr of his countrymen. Ho was obliged to leave Sicily, 
but was afterwards recalled, and treacherously murdered, 
B.C. 853, when about fifty-five years of age, by his sup- 
posed friend Calippus, an Athenian. His death was gen- 
erally regretted, and a monument was raised to him at the 
public expense. 

DX'ON. surnamed ChrysoBlomuSy or tlio Golden- 
mouthed, was a sophist and stoic, and a contemporary of the 
emperors Vespasian, Domitian, Nerva, and Trajan. He re- 
sided for some years at Rome, till one of his friends, having 
engaged in a conspiracy against Domitian, was condemned 
to death, and Dion, fearing for himself, fled to the country 
now^called Moldavia, where he remained till the tyrant's 
death, labouring for his subsistenco with bis own hands, 
and possessing no books but tho “ Phiedo ” of Plato and 
an oration of Demosthenes against iEschines. He then 
assisted in the recognition of his friend Nerva as emperor, 
and returned to Rome, where he died at an advanced tegi& 
about 117 A.D. Ho took the surname of Gocceianus on 
account of his friendship with Nen^a, one of whose names 
was Gocceius. Trajan dso held Dion Chiysostom in great 
regard. We have eighty orations attributed to him, which 
arc written in a very refined and elegant style in Attic 
Greek, but not of mucli intrinsic value. The best edition 
is that of Reiske (two vols. 8vo, Leipzig, 1764). 

DZ'OK CAS'SZUS. surnamed Cocceiua^ was the son of 
Cassins Apronianus, a Roman senator, and bom at Nicma 
in Bithynia about a.d. 155. On his mother's side he was 
descended from Dion Gbrysostom, and it was from this 
branch of his family that he took the names of Dion and 
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Goceeius. Under Commodae he lived in Borne, where he 
enjoyed the ra]^ of senator. After the death of Caraoalla 
he was made governor of Smyrna and Pergamus by 
Maerinus. He was afterwards consul and proconsul in the 
several provinces of Africa and Pannonia, probably under 
Alexander fteverus, who esteemed him so highly as to 
make him consul for the second time with himself. In his 
old age he reined to his native country. 

Dion wrote^a history of Rome in Greek, from the arrival 
of ASneas in Italy and the foundation of Alba and Rome to 
a.D. 229. To the time of Julius Csasar his history was 
only a rapid sketch, but from that date his narrative is 
veiy complete. Of the first thirty-six books there are 
only fragments extant ; but there is a considerable frag- 
ment of the thirty-fifth book on the war of Lucullus 
against Mithridates, and of the thirty-sixth on the war 
with the pirates and the expedition of Pompoy against 
Mithridates. The following books to the fifty-fourth 
inclusive are nearly all entire ; they comprehend a period 
from B.C. 65 to b.c. 10, or from the eastern campaign of 
Pompey and the death of Mithridates to the death of 
Agrippa. The fifty-fifth book has a considerable gap in it. 
The fifty-sixth to the sixtieth, both included, comprehend 
the period from A.i>. 9 to 54, and the events from the 
defeat of Varus in Germany to the reign of Claudius. Of 
the following twenty books we have only fragments, and 
the meagre abridgment of Xiphilinus. The eightieth or 
last book comprehends the period from a.o. 222 to 229, 
in tlie reign of Alexander Severus. 

The annals of Zonaras contain numerous extracts from 
Dion, and the fragments have been carefully collected. 
The history is very valuable as a collection of facts, but it 
is disfigured by the author’s credulity wherever ho has 
anything bud to say of anyone. He was well acquainted 
with Roman institutions — superior in this respect to 
Dionysius of Halicarnassus. He is of inestimable merit 
when he relates events of which ho was an eye-witness. 

The edition of Dion Cassius by Reimarus (Hamburg. 
1751-62, two vols. folio) contains a lAtin translation and 
valuable notes. The latest edition is by F. W. Sturz 
(Leipzig, 1824, 1843, eight vols. «vo). 

’DIOSM'A, a most singular herbaceous plant, remark- 
able for the irritability of its leaves, which, when brushed 
against by an insect, will suddenly close upon it and hold 
it fast, whence it is often called Venus’ Fly-trap and tho 
Carolina Catch-fiy Plant. It is botanioally related to 
the Drosera, or Snndew, which has also the property of 
seizing insects by its viscid hairs. The Dioncea muscipula 
is found as far north as Newbern, Nortli Carolina, and 
from the mouth of Cape Fear River to Fayetteville. It is 
found in great plenty for many miles around Wilmington 
in every direction. The leaf, which is tho only remarkable 
part, springs from tho root, spreading npon the ground at 
a little elevation above it. Kach portion of the leaf is a 
Kttle concave on the inner side, where are placed three 
•delicate hair-like organs, in such an order that an insect 
can hardly traverse it without interfering with one of 
them, when the two sides suddenly collapse and inclose 
their prey, with a force surpassing an insect’s attempts to 
escape. The insects are digested and the juice absorbed. 

. In 1874 Dr. Hooker made a communication to the British 
Association on tho subject, since which Darwin more fully 
investigated it, and it is found that several other varieties 
of plants possess tho same properties. (See Darwin’s 
** Insectivorous Plants.*’) See Dablinotokia, Diiosera. 

SARBACaSMI A , JIk PBNTH ACBAjC, INSECTIVOROUS PLANTS. 

DZONYS'ATS was the namo of the two celebrated 
“ tyrants ” or despotic rulers of Syracuse. 

Diontbiub the Elder was bom at Syracuse about 
480 B.O. In the civil troubles of Syracuse, between the 
fmrty of Diodes and that of Hermocrates, who was accused 
of aspiring to the supreme power, Dionyrius took part 
vou V. 


with Hennocrates, and was wounded in an attempt which 
Hermocrates made to take possession of Sjrracnse. He 
afterwards married the daughtei*of Hermocrates, a great 
honour for one who had risen from the ruuks of tho people. 
Meantime the Carthaginians had eficcted their second 
invasion of Sicily, and had taken Selinus, Himera, and 
Agrigentum. Dionysius, who was now about twenty-five, 
used every artifice of intrigue to get the command of the 
war into his hands, and was at last proclaimed general of 
the republic about 405. He increased the pay of the 
soldiers, enlisted new ones, and under pretence of a con- 
spiracy against his person formed a guard of mercenaries. 
He then proceeded to the relief of Gela, but failed in bis 
attack on the Carthaginian camp ; he however penetrated 
into the town, the inhabitants of which ho advised to leave 
it in tho night under the escort of his troops. On his 
retreat he persuaded those of Camarina to do the some. 
This bred suspicion among bis troops, and a party of 
horsemen, riding on before the rest, raised an insurrection 
at Syracuse against Dionysius, plundered his house, and 
treated his wife so cruelly that she died. Dionysius 
followed close after, forced his way into the city, put te 
death the loaders of the revolt, and remained in possession 
of the supreme power. Tho Carthaginians, being afflicted 
by a pestilence, made proposals of peace, which were 
accepted Dionysius, on condition, among other stipula- 
tions, that they should retain, besides their old colonies, 
the territories of Agrigentum, Selinus, and Himera. Hi- 
milco with the Carthaginian army then returned to Africa, 
and Dionysius applied himself to fortify Syracuse, and 
especially the island Ortygia, which he peopled with his 
trusty partisans and mercenaries. He took the towns of 
Leontini, Catena, and Naxus, and subjected them to Syra- 
cuse, and he prepared for war against Carthage by collect- 
ing men, manufacturing arms, and inventing new engines 
for besieging towns. In the year 397 he proposed the 
war, which was unanimously voted by the people. Diony- 
sius reduced several towns belonging to tho Carthaginians. 
A largo force under Himilco landed at Panormos, but its 
advance was stopped by a great eruption of lava from 
ADtna, and Himilco was obliged to march round by tho 
western base of tho mountain. Meantime Mago with the 
Cartliaginian fleet defeated the Syracusan fleet off Catana. 
Himilco encamped* under the walls of Syracuse, while his 
victorious fleet entered the great harbour. But a dreadful 
pestilence breaking out in Himilco’s camp, Dionysius, who 
had received aid from Sparta, attacked the Carthaginians 
and burned most of their ships. Himilco with the re- 
mainder escaped to Carthago, having paid secretly a large 
sum to Dionysius for Ins forbearance. 

Dionysius seems now to have aspired to tho dominion of 
Italy and Sicily. In 887 he crossed tho sea and took 
Rhegium, in Magna Graecia (South Italy), and other cities 
as well. In order to raise money he plundered several 
temples, such as that of Persephone, at Locri. He was 
checked in his career by a fresh Carthaginian arniamenl, 
which landed in Sicily in 883, and defeated Dionysius, 
whose brother Leptines fell in the battle. A peace fol- 
lowed, of which Carthago dictated tho conditions, and the 
boundary of the two states was fixed at the river Hulycns. 
This peace lasted fourteen years, during which Dionysius 
remained undisturbed ruler of Syracuse and one-half of 
Sicily, with part of Southern Italy. Ho sent colonies to 
the coasts of the Adriatic. Twice he sent assistance to his 
old ally, Sparta— once against the Athenians in 874, and 
again in 369, after the battle of Lcuctra, when the Spartans 
were hard pressed by Epaminondas. Meantime the court 
of Dionysius was frequented by many distinguished xnen. 
Plato was invited by Dion, the brother-in-law of Dionysius, 
but the philosopher’s declamations against tyrannjiled to 
his being sent away from Syracuse. Tho poetB fai^ little 
hotter, as DionyBiuB himself aspired to poetical glory. 
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Those who did not praise his verses were in danger of 
being sent to prison. Dionysius twice sent some of his 
poems to be recited at the Olympic games, but they were 
liissed by the assembly. He was more snccessful at Athens, 
where a tragedy of his obtained the prize. He had just 
concluded a fresh truce with the Carthaginians, and he 
now gave himself up to rejoicings for his poetical triumph. 
In a debauch with his friends, in 867 n.c., ho fell down 
senseleBB and soon after died — some say he was poisoned — 
in the sixty-third year of his age, having been tyrant of 
Syracuse thirty-eight yeai's. After the death of his first 
wife he married two wives at once, one being Dion’s sister ; 
his older son by the other wife s ucceeded him in the sove- 
reignty. 

Dionysius was a clever and snccossful statesman; he 
was unscrupulous, rapacious, and vindictive, but several of 
the stories of his cruelty and suspicious temper appear to 
he exaggerated. The works of Philistus, who had written 
his life, and who is praised by Cicero, are lost. Diodoms, 
who is our principal remaining authority conconiing Diony- 
sius, lived nearly three centuries after. The government 
of Dionysius, like that of many others who are styled 
tyrants in ancient history, was not a pure despotism ; it 
resembled rather that of the first Medici and other leaders 
of the Italian republics in the middle ages, or that of the 
stadtlioldcrs in Holland. 

D 10 NY 8 IU 8 TiiK Young Ell, son of Dionysius tho Elder, 
succeeded him as tyrant of Syracuse. His father had left 
the state in a prosperous condition, but ytiung Dionysius 
had neither his abilities nor his prudence and experience. 
He followed at first the advice of Dion, who invited his 
friend Plato to return to Syracuse about 364 n.c. But 
when Plato in vain urgently demanded of Dionysius the 
recall of Dion (who had been exiled — see Dion) ho left 
S 3 nracu 8 e, after which Dionysius gave himself up to de- 
bauchery without restraint. Aristippus, who was thtm 
at his court, was the kind of philosopher best suited to the 
taste of Dionysius. Wlien Dion returned to Syracuse with 
a small force and got possession of the city, Dionysius 
quitted it and retired to Locri, in Italy, the countiy of his 
mother, where he had connections and friends. 

Several tyrants succeeded each other in Syracuse after 
Dion’s murder (n.c. 858), until Dionysius himself retook 
it about 346. Dionysius, however, instead of improving 
by his ten years’ exile bad grown worse. His cruelty and 
profligacy drove away a great number of pc<}ple to various 
parts of Italy and Greece, at whose prayer the Corinthians 
sent Timolcon to Sicily, 844 n.o., who quickly deposed the 
hated tyrant. Dionysius was sent to Corinth, where he 
spent the remainder of his life in tlie company of actors and 
low women ; some say that at one time he kept a school. 

DIONYSIUS was also tho name of several writers 
and philosophers among the Greeks. 

DiONYSi! s OF Hat.xcarna8SU8 was horn at that town 
about n.c. 55. Ho came to Italy in n.c. 29, and ho spent 
the following two-aud-twenty years at Rome in learning 
the Latin language, and ir. collecting materials for his 
history. The principal work of Dionysius is his “ Roman 
Antiquities,” which commenced with the early history of 
the people of Italy and terminated with tho beginning of 
the firaf Punic War, b.c. 264, when Polybius begins. 
The extant portion, however, only extends to tho period of 
the decemvirs. Though Diouysins has evidently written 
with much greater care than Livy, and has studied Cato 
and the old annalists more diligently than his Roman 
contemporary, yet he wrote with an object which invali- 
dates his ohiim to be considered an impartial historian. 
Dionysius wrote for the Greeks ; and his object was to 
relieve them from the mortification of beii^ conquered by 
a race of barbarians, as tliey considered "The Romans to 
ba ^ This he endeavoured to effect by twisting and forging 
testimonies and botdbing np the old legends, so as to 


make out a proof of the Greek origin of the city of Rome,, 
and he inserts a great number of set spee^es, evidently 
composed for the same purpose. Ho indulges in a min- 
uteness of detail which, tiiougb it might be some proof of 
veracity in a contemporary historian, is an indication of a 
want of faith in tho case of an ancient history so obscure 
as that of Rome. With all his study and research, Diony- 
sius was imperfectly acquainted with tho Roman constitu- 
tion. Dionysius also wrote a treatise on Aetoric, criti- 
cisms on tho style of Thucydides, Lysias, Isocrates, Issaus, 
Dinarchus, Plato, and Demosthenes; a treatise on the 
arrangement of words, and some otiier short essays. His 
critic^ works are much more valuable than his history, 
and a few remarks on the pronunciation of Greek are of 
inestimable value, since, like Quintilian Do Oratoro”) for 
Latin, they fix the sounds of tho ancient language. Tho 
best edition of Dionysius is by Reisko (Leipzig, 1774-1777, 
six vols. 8vo). Mai discovered and published at Milan 
some important later fragments of the histoxy in 1816. 

Dionysius Abropaoitica is so named because ho was 
a member of the council of the Ai*eopagU8, and is believed 
to have been converted by St. Paul’s preaching “ on Mars’ 
Hill” (Areopagus): ^^Howbeit, certain men clave unto 
him, and believed; among the which was Dionysius the 
Arcopagite” (Acts xvii. 34). But the “Celestial Hier- 
archy,” tho “Name of God,” and the Mystical Theology,” 
&c., bearing this author’s name are so far spurious ; for 
they are certainly ns late as the fifth century. 

These were translated into l^atiu by Erigena, tho famous 
“ schoolman ” of mediieval times, and became at once tho 
text-book of angelic lore in the middle ages. Milman (in 
his “ History of Latin Christianity,” viii. 189) ofibctually 
disposes of the question of date of authorship, but acknow- 
ledges their captivating nature for the monastic mind, 
which greedily swallowed writings so precious without much 
cavil as to their authenticity. They were sent os a treasure- 
of life by tho Emperor of Byzantium to tho Frankish 
emperor Louis II. tho Pious (great grandson of Karl tho 
Great), and by his order translated by Erigena about 860. 
Dante places Dionysius tho Arcopagite in Paradise, with 
these lines, in his brief trenchant stylo — 

" Thou seost next the lustre of that light 
Which in the flesh, below, looked most within 
The angelic nature and its mystery.” 

—“Paradise” X. 

St Thomas Aquinas continually quotes the Areopagito 
in his “ Summa Theologiw.” It is from the latter that all 
tho “ machinery of tlie medioeval heaven comes, such as 
the three Hierarchies an 1 their threefold subdivisions 
Seraphim, Cherubim, Thrones (the highest) ; Dominions,^ 
Virtues, Powers (tho middle); Principalities, Archangels, 
Angels, &c. As sometimes this conception is still referred 
to, and as in fact it is impossible to take up Dante or any 
other hook of the middle ages without running against it 
fn Bomo form or another, it will bo worth while to add the 
vai-iouB concentric crystal spheres of heaven in which the 
above ninefold hierarchy dwelt It must be premised that 
these spheres were conceived to be those in which the orbs 
to be named were fixed, the moon being in the sphere 
nearest the earth, the fixed stars in that the furtbest 
away, tho primum mobile which surrounded this last hav- 
ing no “ regent ” or heavenly body ruling it, but being the 
Bonreo of the motion of the universe borne along directly 
by the divine mind. Taking these in the same order aa 
before, the Seraphim inhabit the Primum Mobile, tho 
Cherubim the sphere of the fixed stars, the Thrones that of 
Satnrn. The Dominions inhabit the sphere of Jupiter, the 
Virtnes that of Mars, the Powers that of the Snn. The 
Priudpalities inhabit the sphere of Venus, the Archangels 
that oi Mereniy, the Angels (who alone have direct 00 m- 
mnnion with earib) the sphere of the Moon, in conformity 
with their duties. 



DIONYSIUS. 


19 


DIORITE. 


Dionyuas the Areopagite was confounded by the ' 
Golden Leg^d** with Dionysius the* patron sidnt of 
France (St. Denis), bishop of Paris in the third century, 
although we know (Acts xvii.) he lived in the time 
of the apostles. Tradition, preserved by the Golden 
Legend,” makes him the author of a letter to Polycarp, 
written at Heliopolis, describing the darkness which clouded 
the day durmg the crucifizion, ** though this was not the 
time for an^eclipse.” Milman takes care to praise the 
imaginative richness, the occasional beauty, and the deep 
piety of the fifth centuiy treatises bearing this venerable 
name. 

DZONYS'inB. The following are some of the other 
celebrated ancients bearing this name. Si, Dionysius of 
Alexandria succeeded Heraclas as patriarch (a.i>. 247>26fi). 
Some fragments of his works yet remain. Dionyeius Cato 
wrote a i^ort collection of moral distichs for youth, which 
were universal in schools down almost to the present cen- 
tury. Bailey’s edition (London, 1771) is a good one. Cato 
wrote under the Antonines. Dionysius Chalcus was a 
poet and orator of Athens, and led the Athenian colony to 
Thurii, in Italy, b.c. 444. He advised the coining of 
money of brass (Gr. clialkos)^ whence his name. Dionysius 
of Colophon was a pmnter of sufficient note to bo com- 
pared by Aristotle to his great contemporary Polygnotus. 
Dionysius of Heftaclta was a Stoic, a pupil of the master 
Zeno himself. But as ho abandoned Stoicism for the gentler 
Eleatio philosophy, ho generally goes by the name of “ the 
renegade.” Ho starved himself to death voluntarily b.c. 260. 
Dionysius of Miletus is one of the oariicst of the Greek 
historians. He wrote in Persia about b.c. 600. (Latest 
edition in the “ Hist. Grasc. Frag.” of Didot, Paris, 1872.) 
Dionysius Periegetes, about b.c. 600, wrote in hexameters 
a description of the whole habitable world (“ Periegesis ”). 
It was very popular with the ancient Greeks and Romans, 
and was twice translated into Latin, but has no real value. 
The best edition of the original Is by Benihardt of Leipzig 
(1828). Dionysius Thrax (^^ the Thracian,” from his birth- 
place) taught grammar at Romo about 80 B.C., and his 
little book on the subject was the standard work fur 
centuries, and may indeed be regarded as the basis of oil 
the older grammars. 

DZONY'SUS (Gr. dionusos), god of wine and of the 
drama, was also called Bacchus and lacchus, and many 
other names. The Romans adopted the first of these 
Greek secondary names, which in itself means simply 
noisy (Baa;^«f, noisy) or riotous, as if through drinking 
wine, an appropriate epithet for the god of the Bacchan- 
alia. For an account of the “ god of the many names,” 
see Bacchus. The same article includes an account of 
the Dionysia, vintage festivals in honour of Dionysus, 
which must not bo confused with the orgies of the 
Bacdianalia. 

DZOPBAN'TUB OF AUEXAKBRXA, the author 
of the only Greek work which contains algebra. What wo 
have of it is six books of algebraic investigation of the pro- 
perties of integer numbers, with a book on polygonal num- 
bers. It has been printed, once in Latin, and twice in 
Greek and Latin. (It must not be understood that it is a 
treatise on algebra, which is another thing. It uses alge- 
braic methods, and stands alone in this.) Diophantus 
mentions, and therefore must have lived after, llypsiclcs 
the mathematician, who is known to have lived not earlier 
than the end of the sixth century ; we must therefore place 
Diophantus at the beginning of the seventh at the earliest. 

DZOF'BZDX is a mineral considered by some authori- 
ties as simply a sub-species of augito (Dana’s pyroxene), 
while others consider it a separate species. No line of de- 
marcation can, as a matter of fact, be drawn between the 
augites and the diopsides, and it is doubtful whether th( 
differences between typical diopsideand iTpical angite ongh 
to be considered of specific value. The name Sopside Is 


given to silicates of lime and magnesia, corresponding 
roughly to the formula CaO,SiOa + MgO,SiOj, contain- 
ng not more than from 8 to 4 pSr cent, of iron oxide and 
no alumina. They crystallize in the monodinic system, 
and have a spedfic gravity of 8*2 to 8*8, varying in colour 
from dark green to very light yellowish-green, sometimes 
almost colourless. Under the head diopside are included 
the varieties malacolite (found in Sweden), alnlite; tnfis- 
stte, and traverselUte (found in Piedmont). The relations 
of diopside to the other members of the augito group are 
mentioned under Auoite. 

Large and well-crystallized specimens of diopside have 
been formed in furnaces. The mineral has also been formed 
artificially by the action of steam on gloss under great 
pressure. 

DZOP'TBIGS. See Refraction. 

DXORAM'A (from a Greek word signifying to see 
through), a mode of |>ainting and scenic exhibition in- 
vented by two French artists, Daguerre and Bouton. The 
peculiar and almost magical effect of the diorama arises, in 
a considerable measure, from the contrivance employed in 
exhibiting tlio painting, which is viewed through a large 
aperture or proscenium. Beyond this opening the pic- 
ture is placed at such a distance that the light is thrown 
upon it, at a proper angle, from the roof, which is glazed 
with ground glass, and cannot be seen by the spectator. 
The light may bo diminished or increased at pleasure, and 
that cither gradually or suddenly, so as to represent the 
change from ordinary daylight to suushino, and from sun- 
shine to cloudy weather or to the obscurity of twilight, 
also the diffcronco of atmospheric tone attending them. 
Some parts of the painting are transparent, and on thorn 
the liglit can occasionally admitted from behind, thereby 
producing a briUiaucy far exceeding that of the highest 
lights of a picture upon an opaque ground. The combina- 
tion of transparent, semi-transparent, and opaque colouring, 
still furthiT assisted by the power of vaiying both the 
effects and the degree of light and shade, renders the 
diorama the most perfect scenic representation of nature. 

DZ'ORZTX, .1 group of rocks roughly equivalent to the 
so-called greenstone,” using that term in its restricted 
and modern sense. The rocks of this group ai’e essentially 
a mixture of a triclinic (that is, plagioclostic) felspar with 
hornblende. They are distinctly crystallized, plutonio 
rocks, belonging to the intermediate system of which, with 
syenite, they form the granite type. They average from 
60 to 66 per cent, of silica, aud have a specific gravity of 
from 2*75 to 2*86. In colour they vary somewhat con- 
siderably, but are usually gray. Diorito is often mistaken 
for gray granite, from which it may usually he distinguished, 
however, by the absence or rarity of quartz, which is very 
plentiful in a true granite. Diorites are divided into, (1) 
Oligoclase diorites, (2) Labradorite diorites, and (3) Quartz 
diorites. 

(1) Oligoclase diorite is a diorite in which the hulk of 
the felspar is oligoclase. Orthoclase is sometimes present, 
but only in small quantities. The hornblende is sometimes 
In great part replaced by biotite (magnesium mica) ; when 
tins is the cose, the rock is usually known as a mica 
diorite. Augite is sometimes present, apatite frequently so. 
Chlorite, pyrites, magnetite, and ilmenite are often present ; 
garnet, sphene, and epidote are occasionally met with. 

(2) Labradorite diorite differs from oligoclase diorito 
only in having part or all of the oligodaso replaced by Lab- 
radorite. All that has been said about the latter class, 
except in this respect, applies to the former equally well. 

(8) Quartz diorito is, as its name implies, a diorite 
continuing quartz. TonalitCy a rock found at Tonale Pass, 
in Tyrol, till recently considered a granite, is a micaceous 
quartz diorite. Norite^ a rock found at Hitteroe^n the 
Norwegian coast, is similar in constitution, but contiuus 
diallage, aud thus connects the diorites with the gabbros. 
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Diorite frequently occurs as dykes, somotiines cutting I 
through granite. It is by no means a common rock in 
Great Britain. The best localities for finding specimens 
are— St. Mewan^s, Ooniwall; Trewasus Head, Cornwall; j 
Ghilvorn Coton, near Nuneaton; Lendal Foot, in Ayrshire; I 
and one or two places in Guernsey. I 

DIQBCORBA'CBJB is a natural order of Mono- ! 
COTYLEDONS. All the species are twining shrubs, with 
alternate or spuriously opposite loaves. They consist, 
with the exception of Tamus (or black bryony) of tropical 
plants, or at least of such as require a mild frostless 
climate. Some of them produce eatable farinaceous 
tubers ; but there is a dangerous acrid principle prevalent 
among them, which renders the order upon the whole 
suspicious. The genus Dioscorea furnishes the tropical 
esculents called yams. There are several species of tins 
genus. The common West Indian yam, whicli is often 
sold in the shops of London, is produced by IJiogcorea 
alata. It is met with in the Fast Indies also, but only in 
a cultivated state. Its tubers are oblong, brown externally, 
white internally, and often of great size, weighing some- 
times as much as 80 lbs. ; they perish after the first year 
if left in the ground, having first produced the young ones 
that are to replace them. Dioscorea glohosa^ cultivated 
in Bengal, is the most esteemed of the Indian yams. Its 
flowers ore highly fragrant ; the tubers ore white internally ; 
the leaves arrow-headed. Dioscorea rubella is another 
Indian sort with largo tubers stained witli red immediately 
below the cuticle; it is much esteemed; its tubers arc 
sometimes 8 feet long ; its flowers are fragrant. Another 
valuable kind is Dioscorea purpurea^ whoso tubers are 
permanently stained purple throughout. At Malacca is 
cultivated another purple-rooted sort, Uie Dioscorea 
atrepurpurea^ whoso tubers are large and irregular, and 
grow so near the surface of the ground as to appear in dry 
weather through the cracks that they make iu the soil 
by raising the earth over them. Other eatable sorts 
are numerous, hut are less valuable, and therefore not 
cultivated. Dioscorea Batatas has within recent years 
been introduced into this countiy from China and Japan, 
where it is used as an article of food; but it is very 
doubtful whether it will ever become with us a substitute 
for tlie potato ; the roots penetrate deep into the ground. 
The ** elephant’s foot ” of tho Cape {TestwHnaria 
etephantipes) belongs to this order ; it has a veiy large, 
tuberous, warty stem at the base, looking somewhat like 
a short stump of a tree, from which springs a delicato 
climbing stem ; the contrd part of the tuberous growth is 
eaten by the Hottentots. 

It is not a little remarkable that while so many species 
are nutritious in this genus, some (e.^. Tamus) should be 
dangerous ; but such is unquestionably the fact. This order 
has been placed by Beiitham and Hooker Genera 
Plantarum ”) in the series Fpigynm of the Monocotyledons. 
It is distinguished by the flower being regular, unisexual ; 
the perianth small, corolla-like ; stamens six, perfect, or 
those opposite the inner lobes imperfect or wanting; 
ovary . inferior,' three-celled, with two ovules; embryos 
small, in fleshy albumen. 

2>I08C01t'2D2», PSDA'CZUB or PBDA'NZUS, 

a Greek writer on materia medica, was born at Ana- 
zarhas,''in Cilicia, and flourished in the reign of Nero. 
He was a friend of the consul Licinius Bassus. In early 
life he seems to have been attached to the army; and 
cither at that time or subsequently he travelled through 
Greece, Italy, Asia Minor, and some parts of Gaul, collect- 
ing plants with diligence, and acquainting himself with 
their properties, real or reputed. He also gathered to- 
gether the opinions current in his day concerning the 
medical, plants brought from countries notiririted by him- 
aelf, especially from India, which at that time furnished 
many togs to the western markets. From such materials 


he compiled his celebrated work on Materia Medica,” in 
five books, wherein between 600 and 600 me^inal plants 
are named and briefly described. 

Few books have ever enjoyed such long and universal 
celebrity as the ** Materia Medica” of Dioscorides. For 
sixteen centuries and more, to use tho words oi^ono of his 
biographers, this work was referred to os the fountaiD-head 
of all authority by everybody who studied oitlier botany or 
tho mere virtues of plants. 

The most celebrated MS. of Dioscorides is one of the 
sixth century, now at Vienna, illuminated with rude figures. 
Dioscorides will he found in the ** Medicorum Grsecorum 
Fragm., ” Kuhn (Leipzig, 1838), and in the “ Hist Grasc. 
Fragm.,” Didot (Paris, 1872). 

DlOSCU'ltX O^he sons of Zeu8,”i)M>s being tho geni- 
tive of ZetM), the famous twins, Castor and Pollux, who 
shine in ancient myth and iu the skies (as the constellation 
Gemini). See Castor. 

DIP (of a magnetic needle), DIPPING MXBDLE, 
&c. See Inclination of tub Nredlb. 

DIP is a term nsed in geology to denote the inclination 
of the plane of a stratum to tlie horizontal. Tho stratum 
is treated as a plane, though in reality part of a curved 
surface. The dip is expressed, just as the angle between 
any two planes would be, in degrees ; thus a horizontal bed 
has a dip of 0°, a vertical one a dip of SO**. The dip is 
measured with a Clinometer. Some precautions are 
necessary iu observing a dip. Tho clinometer must be 
parallel to the direction of dip ; that is, it must be at right 
angles to the strike (or to the outcrop). Again, the ob- 
server should get as much of the section of tho stratum in 
view as possible, for strata, especially if thin-bedded, are 
occasionally somewhat bent at their upper extremity. 
When tho dip is outward iu eveiy direction from a central 
point, it is called qua-qua^versal, Tho dip of a vein or 
lode, called its hade in tho north country, is reckoned in 
the some way. But a lode will vary much in dip at 
difibrent parts of its course, being almost invariably affected 
by meeting a fresh rock. It is a curious fact that in most 
instances the greater the dip (t.e. tho more nearly vertical) 
the richer tire lode. Tho average dip of Cornish lodes is 
about 70®. 

A clear cut cliff or steep hillside is best adapted for 
showing dip. 

DZPHTBB'XUA is a specific contagious blood disease, 
occurring frequently in an epidemic form, and character- 
ized by a peculiar inflammation of the mucous membrane 
of the throat and air passages; there is also generally some 
affection of the spleen and kidney, together with much 
general prostration. It has often been confounded with 
croup, malignant soro throat, and scarlet fever, and it is 
only within comparatively recent years that the specific 
character of the disease has been clearly recognized. The 
French called it diphtherito (from the Gr. diphihetHt^ any 
feathery material), and in 1850 the name diphtheria was 
first applied to it in tlie registrar-general’s returns, and 
soon became a well-known and established term. 

The onset of an attack is marked by lassitude and pros- 
tration, headache, and a tendency to sickness and diarrhoea, 
aching in tlie back and legs, pallor of the skin, and pain 
in tbe throat. Tho pulse becomes rapid, the tongue coated, 
the appetite impaired, and there is more or leas thirst. 
The urine is pale, and generally contains a little albumen. 
It becomes difficult and even painful to swallow, and this 
pain extends often to the cars, and there la a feeling of 
stiffness in the muscles of tbe neck. Tbe most character- 
isUc appearance in diphtheria is tho formation at a false 
membrane over the upper and bock part of the month and 
throat It is soft, of an ashy-gray colour, and has been 
compared in appearance to that of a damp, dirty-wadied 
leather.” When removed it leaves behind a rod and raw 
surface, over which it rapidly re-forms again. This mem- 
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brane, too, may also appear on any abraded surface, 
mucons membrane, or on the skin ; and if there be an open 
wound anywhere the surface will cease to heal, and become 
covered with the unhealthy fongns. It is apt during the 
progress of the disease to become detached, and as it 
loosens it Undergoes a process of decomposition, giving an 
offensive and characteristic odour to the breath. In addi- 
tion to the 4 i;oneral symptoms enumerated, there are fre- 
quently eruptions upon the skin and an enlargement of the 
glands of the throat. 

The disease is a very fatal one, and death often occurs 
in a very short time. Gases have been observed in which 
the patient died in less than twenty-four hours from the 
first shock of the poison of the disease, without any char- 
acteristic sign except prostration, and whore it is mora 
slow in its action the disease may run its course and pro- 
duce fatal results in two or three days. Where it assumes 
an epidemic form, the percentage of fatal cases is some- 
times very high ; in the case of an epidemic of diphtheria 
which occurred in France in 1847 the mortality reached 
91 per cent., and in that which ocenrred in Paris in 1876 
the mortality in the hospitals of that city reached nearly 
80 per cent. 

There is no specific remedy for this disoaso, though 
many have been largely advertised and tested in practice, 
but much may bo done to mitigate its severity and to aid 
recovery when medical advice is promptly taken. Wher- 
ever it ocenrs the best assistanco obtainable should bo 
resorted to without delay, for there are few diseases which 
more severely tax the ingenuity and resources of the phy- 
sician. When an attack occurs the patient should he 
placed in bod, and the air in the bed-room should be kept 
warm and moist. Ventilation is necessary, but care must 
bo taken to screen the sufferer from draught. Nutriment 
is urgently demanded, and strength should bo maintained 
as far as possible by the admiiiibtration of strong beef tea, 
milk, raw eggs, chicken broth, poundod raw beef, &c., and 
a little pepsine may be added to the food with advantage. 
Sometimes also the free administration of alcoholic stimu- 
lants becomes necessary, and where the stomach will not 
retain food or stimulants, they may bo given in the form 
of enemata. Formerly it was customary to apply various 
caustics and solvents to the interior of the throat for the 
purpose of destroying the false membrane, but of late years 
the practice has been generally abandoned. Many phy- 
sicians, however, still make use of mouth washes and 
gargles, or apply the officinal glycerine of borax by means 
of a earners hair-brush. The application of moist warmth 
to the outside of the throat is very comforting to the 
patient, and is at any rate harmless. The drug on which 
the greatest reliance is placed in the treatment of diphtheria 
is iron, generally in the fonn of tho solution of the per- 
chloride. In cases where tho patient is in danger of being 
suffocated through the obstruction of the air passages by 
false membrane, the operation of tracheotomy becomes 
necessaiy, and it is often attended with the best results. 

After recovery from an attack of diphtheria there is fre- 
quently a paralysis of different parts of the body, and this 
Is sometimes very severe, tho pidate, sight, limbs, and 
muscles of the nock or trunk being all liable to be affected. 
Sometimes the paralysis is sufficiently severe to cause death, 
but in nearly all cases there is a strong tendency to recovery. 
As diphtheria is contagions, care should be t^en to avoid 
the breath of the patient, and it is a good plan to disin- 
fect the discharges from the mouth and throat by means 
of carbolic and water, or other snitable disinfectant. The 
patient should be isolated as far as possible, and the 
attendants should carefully avoid inoculation with the 
products of the disease. 

DIFH'THONO (Or, fff, twice, and phihongoi^ a 
sonnd) is the sound of two vowels pronounced in rapid 
Buooession, as the German au in ma«s, prononneed nearly 


like the English word motMe, the vowel sonnd consisting 
of the broad a of father followed quickly by the sound 
of u or 00 . Tho i in the English Vord mind consists of two 
vowel sounds. 

All diphthonn are said to be long syllables ; and this 
would be true if they were only employed to mark the 
union of two vowel sounds. This probably was origi- 
nally their sole office; for in many English words now 
written with diphthongs, but pronounced as if they had 
single vowels, an earlier pronunciation contained tho double 
sound; and indeed this view is often supported by tho 
provincial pronunciation of a word. For example, such 
words as meat, dream, are prononneed in many parts of 
England as dissyllables, meat, dream. In practice, how- 
ever, a diphthong is often used whore tho vowel sound is 
not only uncompnnnded, but short, as in friend^ hreadth. 

Again, diphthongs are occasionally used to represent 
simple sounds intermediate between the vowels, as in the 
English word cough and tho German sounds represented 
by ae, oe, ue, commonly written d, d, u, where the dots 
placed over the vowels are merely a corruption of the 
letter e. • 

DXPLO'BfA is tho term now generally applied to docn- 
ments given by nniversitios and other learned societies in 
proof of the holder having attained a certain degree, and to 
the licenses held by professional persons to practise their 
art. Tho word is derived from the Greek diploo, I 
donblo, from the ancient custom of writing solemn doen- 
ments on two tablets of wax, which were doubled one 
upon the other. 

DIPLOM 'ACY is a term nsed either to express the art 
of conducting negotiations and arranging treaties between 
nations, or the branch of knowledge which regards tho 
principles of that art and the relations of independent 
states to one another. The word comes from the Greek 
diploma^ which properly Mgnifies anything doubled or 
folded, and is more particularly used for a document or 
writing issued on any solemn occasion, either by a state 
or other public body, because such writings, whether on 
waxen tablets or on any other material, used anciently 
to be made up in a folded form. The principles and mlos 
of diplomacy are embodied in numerous international ens- 
torns, usages, and treaties, and to be a master of the art 
requires a man of great tact and good temper, ready in 
all social ceremonial to conform to tho manners and cus- 
toms of the people among whom he is resident. In the 
making of treaties and tho arrangement of international 
ceremonies these qualities aro put severely to the test, 
especially in connection with questions of precedence, which 
require the exercise of infinite tact. In the making of a 
treaty the nsnol practico is to make as many copies as 
there are parties to it. Eadi state gets a copy with pre- 
cedence to its own name, and tho other states follow in 
order on tho principlo known as tho alUmat^ whicli is 
determined by lot The precedence of tho various states 
of Europe and of tlie United States of America in numerous 
other matters is settled by the same principle. Maritime 
international ceremonial is arranged by compact [See 
Salutk.] For the rights and duties of the several de- 
scriptions of functionaries employed in diplomacy, see 
Ambassadou and Consul. 

DIP'NOX is a group of Fishes of high importance as 
forming a connecting link between that class and the 
Amphibia. Till lately the Dipnoi have usually ^en 
regarded either as falling under Amphibia or as a distinct 
order of fishes. Tho discovoiy in 1870 of a living repre- 
sentative of the extinct genus Ceratodus threw a new light 
upon the affinities of this group, to which Dr. Gttnti^er 
showed the newly-discovered species to be most nearly 
allied, while at the same time exhibiting the ohaiEcters of 
a Ganoid fish. Tho result has been that the Dipnoi aro 
now establishod as a suborder of Ganozdei* The skdetem 
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Ib partially OBseons, partially cartila^nons. The central 
l^latinons rod, called the notochord, which exists in all ver- 
tebrates in an embryonic ^ndition, but is usually developed 
into a vertebral column, is persistent throughout life in this 
^up. ^ The skull is cartil^nous, with more or less exten- 
sive ossifications. The body is covered with small cycloid 
scales. The limbs — ^two pectoral and two ventral — consist 
of a central jointed axis, the joints bearing in Ceratodus 
jointed rays on each side. The limbs vary in shape, being 
filamentous in Lepidosiren and paddle-shaped in Oeratodus. 
The air-bladder is peculiarly modified, being partially or 
wholly divided into two cavities communicating with tho 
CBSophagus by an air-duct, and supplied (except in Cera- 
todns) with venous blood by a true pulmonaiy artery. 
These cavities act the part of lungs, enabling the fish to 
live out of tho water. True, free, filamentous gills are 
also present. These fulfil the respiratory function under 
ordinary conditions, tho lungs coming into play when the 
streams in which the animals live dry tip. In the African 
Lepidosiren (Protopterus) three small external branchial 
appendages are present. Two molar teeth are found in 
0^ jaw, and the vomer is armed with two incisor-like 
teeth. Only three genera belong to this group, Oeuato- 
Dus and the two genera Lei*idosiuex and Protopterus. 

JOlP'PSR. See Wateu-ousel. 

BIPSA CEiE» a natural order of plants, with mono- 
petalous flowers, nearly allied to CoMPosiTAi. None of 
the species arc of any importance except tho common 
Teazle (Dtpaacus I^ullonutn), whoso prickly flower-heads 
are extensively employed in carding wool. [See Teazle.] 
Many of the species have handsome flowers. 

DipsaceiB is included hy Bentham and Hooker in the 
cohort Asterales of Gamopetalas, and arc distinguished 



Upper Part Of Teazle (Dipaaeua Fullonum). 

1 , a flower; fl, a corolla, with two of the stamens, and the 
ovary obtaining a pendulous ovule much roagnifled; 3, a 
longitudinal section of a fruit, with the pendulous seed and 
the Inverted emhiyo. 

principally by the following particulars: the flowers are 
iiTegular, each one surrounded by a calyx-1 iko involucel, 
and usually collected into heads with an involucre; the 
corolla is imbricate; the anthers are free; the ovary is 
one-celled, with one pendulous ovule ; tho seeds generally 
have perisperm; the leaves are opposite, wjjthout stipnlos; 
the spetios are all herbs. There are about 120 species, 
natives chiefly of the Mediterranean region. None arc 
found in America. 


DtPSOMAMA (Qr., lit. thirst-madness), the name 
given to a now recognized form of diBeaBe,iin which the 
sufferer is tormented by an irresistible or insane craving 
for intoxicating liquors — a craving absolutely uncontroll- 
able by ordinary means. It is either innate or developed 
in some men— more rarely in women. Whaler be the 
cause, whether brought on by evil habits, or, as bdieved 
by some, hereditary, the man who becomes the subject of 
dipsomania is no longer a free agent, and should be dealt 
wiUi accordingly. Institutions in which such persons are 
placed for a time under suitable restraint are well known 
in America, and to a less extent in the United Kingdom ; 
but there is no law, unfortunately, by which physicians 
can compel drunkards to be sent there. 

DZP'TSRA (Gr. double ; ptera^ wings) is one of 
the orders into which Insects are divided. This name 
was first applied by Aristotle, and has subsequently been 
adopted by almost all entomologists, to designate those 
insects generally known as flics, the most striking character 
of which is tho possession of two wings only. There are, 
however, among tho Diptera some species destitute of 



Achias maculiponnlB. « 

wmgs, as those of tho genus Nycteribia, and the aboiraiit 
section Aphaniptera containing tho flea. 

The Diptera have six legs furnished with five- jointed 
tarsi, a proboscis, two palpi, two antennss, three ocelli, 
and two halteres or poisers. The wings are membranous, 
and either naked or more or less clothed with hair. They 
are generally horizontal in their position, with nervnres 
not very numerous, and for tho most part longitudinally 
disposed. They have generally a small membranous 
appendage, the alulet^ at their base. The proboscis is 
situated on the under part of the head ; it consists of a 
sheath (or part analogous to the under lip or labium in 
mandibulato insects) Bcr> ing to keep in situ other parts of 
the month, which when they arc all present represent the 
mandibles, maxillee, tongue, and labium. There arc, how- 
ever, considerable modifications in the structure of the 
prohosois ; in some it is long, slender, corneous, and sharp, 
^te number of inclosed pieces varying from two to six. 
The proboscis is a suctorial organ, and in many instances 
a piercing instrument also, os in the gnat and mosquito. 
The palpi are situated at the base of the proboscis. The 
antemue are placed on the fore part of the head, and 
approximate at their base ; they are generally small and 
three-jointed, the last joint being furnished with a bristle ; 
but in some, as the Tipnlidae, they are long and com- 
posed of many joints ; and in the Gulicidas th^ resemble 
little plumes. The eyes are generally large, especially 
in the males; in some species they are supported on 
pednndes which are prolongations of the sides of the 
head. The halteres or poisers, representing the hind 
wings of four-winged insects, are two small organs 
of a slender form, and furnished with a knob at their 
apex, situated at the base of the thorax on each side, and 
immediately behind the attachment of the wings. Their 
use is not decidedly ascertained. 

Dipterous insects undergo what is termed a complete 
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transformation, the females prodncing eggs. To this rale, 
iiowever, then are exceptions, for many'change their skin 
1>efoi’e they assnme the pnpa state ; and in some species of 
the genus Saroopbaga the eggs are hatdied within the 
body of the mother, and are produced in the larva state ; 
while in the Pupipara, not only are the eggs hatched 
within the body of tho parent, but the larvn continue to 
reside thereuntil their transformation into pnpsc. 

The larvn are footless grubs with a soft or leathery 
body. The head in some coses is not distinct, and can be 
retracted within the next segment Tho pupn ai-e inac- 
tive, except in the gnats (Culicidn). Tho Diptera may 
she divided into four sections or suborders — ^Popipara, 
Brachygeka, Nemocera, and Aphaniptera, tho lost 
very aberrant. The chief characteristic of Pupipara has 
been already noticed. It is a small section containing 
all parasitic forms, and the wings are ofton rudimentary 
or absent Tlie Brachycera (sec Plate Diptera, figs. 
1, 2, 4, 5, 7-10) contains tho vast majority of these 
insects. It is characterized by the Bhortness of the an- 
tennae, which consist often of only three joints. The 
Nemocera (figs. 3 and 6) have long thread-like antennae, 
with from six to sixteen joints. The Aplianiptera (figs. 
11-15), containing the flea and the chigoe, is a vary ))eculiar 
gi'onp, sometimes ranked ns a distinct order. Tho wings 
arc abortive, and marked by two scales on each side of tlie 
thorax. The antennaa are very small. 

Tlio species are very numerous and widely diffused. 
Some of them may be cal1c<l domestic, tho house-fly 
being an example. Flics have in all ages attracted 
observation from the numbers in whidi they sometimes 
appear, and from the terror they excite by their well-known 
power of causing tho most intense annoyance both to 
man and the lower animals. They arc both animal and 
vcgctablo feeders. Their usefulness as scavengers is more 
than counterbalanced by tbeir destruction of crops and 
tlio suffering some of them cause to man and his do- 
mestic animals. 

DZPTEROCAR'PXAES, an order of trees belonging to 
tho cohort Guttiferalos of the Poi.i'PKTAi.iE. I'ho different 
species produce a number of resinous, oily, and other sub- 
stances; one, a sort of camphor (Dryobalanops)', another, 
n fragrant resin ; a third, gum-animi ; while some of tho 
commonest pitches and varnishes of India ai'o procured 
from others. 

The flowers of Dipterocarpns are large, white or pink, and 
deliciously fragrant. Tho pubescence is always stellate when 
present. The resinous juice of DipUrocarput trinervis^ a 
tree from 150 to 200 feet high, inhabiting the forests of Java, 
is made into plasters for ulcers and foul sores ; and when 
dissolved in spirit of wine, or formed into an emulsion 
with white of egg, acts upon tho mucous membranes in 
the same way os balsam of copaiba. Dryobalanops aro- 
matica or camphova is the camphor tree of Sumatra. 
This order is distinguished from otliers in the same cohort 
by the flowers being hermaphrodite; tho calyx enlarging as 
the fruit ripens; the stamens being numerous, or as many 
as the petals, or double or treble the number. The species 
are trees or shrnbs, with undivided, alternate, coriaceous 
leaves, often with stipules, and the flowers in panicles. 

DlP'TYOHp a folding double writing tablet, usually 
made of wood covered with wax. Diptyches were in use 
chiefly during the Roman and the early Christian periods. 

DOt'CA* an American genus of plants belonging to tho 
order Thtmki.acbac, with a single species, the Dirca 
palustris^ which is remarkable for growing in watery places. 
It is found ill tho low woods of North America, bearing 
the severest cold and the greatest heat of the varions parts 
of the United States. The fruit is a small oval, acute, 
red, one-seeded berry. The flowers are pale yellow. This 
^lant is in all its parts very tough, and tho twigs are used 
for making rods, tho bark for ropes, baskets, &c. Tho 


bark is acrid, and in doses of 6 or 8 grains it produces 
heat 111 the stomach, and brings on vomiting. It also acts 
as a vesicatory when applied tho skin, and in small 
doses as a catliartic. The fnut possesses narcotic proper- 
ties, and produces effects upon the system similar to those 
of Stramoninm. There are eight stamens, inserted in two 
rows in the perianth ; the ovary is one-cellcd, with one 
pendulous ovule. 

pX&BCT and RBTBOOBADB, in astronomy. The 
motion of the planets round the sun, of the satellites round 
their primaries, and of tho bodies themselves round their 
axes, all take place in one direction, with the exception 
only of the comets, of which about one-half the whole 
number move in the contrary direction. The course of 
these celestial motions is always from west to cast, whidi 
Is tho direct course. Tho retrograde is therafore from 
east to west In tho seventeenth century the direct mo- 
tion was said to be in consequential and the retrograde in 
antecedentia. Tho most simple way of remembering 
direct motion is by recalling to mind the order of the signs 
of the zodiac. The diurnd apparent motion of the whole 
heavens — stars, sun, moon, and planets — ^from east to want 
is of course caused by the actual diurnal rotation of tlie 
earth from west to east on its own axis, and has nothing 
to do with the actual motions of the heavenly bodies. 
Thus the moon appears to move from east to west 
every night, but this is because the earth revolves. If the 
place of tho moon among the stars be observed on two 
consecutive nights, she will be found to have moved to llio 
eastward (direct) by nearly a twelfth of the whole visible 
sky, and by nearly an hour in time ; and this represents 
the actual motion of the moon. 

Direct and Retroouadk, in music, are terms used in 
Imitation, in Canon, and in Fugne. See Imitation. 

DIBlCCTXONr a relative term, not otherwiso definable 
than by pointing out wdiat constitutes sameness and dif- 
ference of direction. Any two lines which make an angle 
point in different directions; a point moving along a 
straight line moves always in the same direction. Per- 
manency of direction and straightness are equivalent 
notions. A body in motion not only changes its direction 
witli i-espcct to other bodies, but also the direction of other 
bodies with respect to it. 

DIRECTOR. The management of banks, railways, 
gas companies, insurance companies, &c., is usnidly carried 
on by a number of persons who constitute the directorate 
or board of directors. In large and wealthy concerns the 
oflice is frequently sought on account of tho inflni'ncc, 
privileges, or emoluments attached to it. The position, 
however, is one of veiy considerable responsibility, and of 
late years there have been occasions on which directors of 
hanks, &c., liave incurred most severe penalties by negli- 
gence of dnties the importance of which they had never 
seriously considered. 

The statutory provisions relating to the office of director 
are contained in the Joint-stock Companies Acts, tho 
principal one of which is 19 and 20 Viet, e, 47. The 
leading provisions are as follows : — That, first, directors 
shall be selected and their number determined by the sub- 
scribers of the original memorandum of association, wlio 
shall tlicmsolvcs bo deemed directors until other directors 
are appointed. That tho office of director shall be vncjited 
by the acceptance of any other office or place of profit 
under the company, by bnnkruptcy or iriholvcncy, or by 
being concerned in any contract with tho coinp.any. There 
are provisions insuring the annual retirement of a propor- 
tion of the directors, and the election of others, or tho re- 
election of the retired members. The company may reduce 
or increase the directorate, and may, in general meeting, 
remove any director. Minutes of the directors’ aneotings 
must be kept, setting forth clearly the name of each mem- 
ber present and the particulars of business transactody 
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and such tninutos must be signed bj the chairman. The 
directors may, with the sanction of the company in a 
general meeting, declare a dividend, payable to shareholders 
in proportion to their shares. If, however, the directors 
declare a dividend when the company is insolvent, or one 
which, to their knowledge, would cause the company to 
become insolvent, they render themselves jointly and 
severally liable for all the debts of the company. Two 
directors are sufficient to sign a contract. 

DnUBCTORY* Under Committee or Publio 
Savety we have shown how the frightful excesses of the 
French terrorist faction led to their fall, and to the execu- 
tion of Robespierre, Couthon, and St. Just in 1794. The 
moderate party in the National Convention then permitted 
the Abbe Si^yes to frame a new constitution, decreed 22nd 
August, 1795, comprising a legislative body divided into 
two councils— the Council of Five Hundred, whoso function 
was to propose laws, and the Council of the Ancients, 250 
in number, whoso function was to pass them. The actual 
executive power of the republic was intrusted to five 
members chosen from both sections (1st November, 1795), 
and these five constituted the famous Directory. Their 
names were Ldpeaux, Lotournour, Row bell, Barras, and 
Carnot. The new government was characterized, however, 
by the immorality and corruption, though not the cruelty, 
of the one it displaced. The demoralization, indeed, was 
greater than ever, in spite of the fact that France was 
menaced on every hand by foreign foes. The imminent 
danger of the country, and its absolute need of a firm and 
patriotic government caused the Abbd Sibyes to propose to 
several of the military loaders a plan for the overthrow of 
the Directory. Bonaparte was the only one who enter- 
tained the project, and probably the only one with sufficient 
popularity and boldness to carry it out. The idea of 
Siiyoa was to set up a consulate which should be in reality 
a monarchy under republican forms. The conspiracy once 
entered into by Bonaparte, it was soon carried out ; and 
on 9th November, 1799, tlie Directory was overthrown, 
and the Council of Five Hundred dispersed by Bonaparte 
at St. Cloud. The executive was vested in tlirce pro- 
visional consuls, Sibyes, Ducos, and Bonaparte ; and in the 
following December the Consulate began, Bonaparte as 
first consul,” Cambacerbs and I^brun his colleagues. 

DIRGX, in music, a hymn for tlie dead. The word ia 
a contraction of Lat. dirige^ the first word of a Catholic 
funeral chant. 

D1RT-BXD8 are three beds of ancient soil occurring 
among the limestones and marls which constitute the low- 
est member of the Purbeck beds (Jurassic system) as de- 
veloped in tlie Isles of Portland and Purbcck. They con> 
tain the silicified roots and stumps of conifers in great 
abundance, some of the stems still erect just as in life. 
There are also remains of plants allied to Cycas and 
Zamia, e.g. Mantellia nidiformia (** fossil birds* nests ** of 
the quariymen). 

DISBUDDING, in horticulture, consists in removing 
the buds of a tree before they have had time to grow into 
young branches. It is a species of pruning which has for 
its object not only training, but also economy with regard 
to the resouroes of a tree, in order that there may be a 
greater Ripply of nourishment for the development of those 
buds which are allowed to remain. H the roots are capable 
of absorbing a given quantity of nutritive matter for the 
supply of aS the buds upon a stem, and if a number of 
those buds be removed, it must be evident that those which 
remain will be able to draw a greater supply of sap and 
grow more vigorously than they otherwise would have done. 
This fact has furnished the idea of disbudding. 

This kind of pruning has been chiefly allied to peach 
and nectarine trees; but the same principle will hold good 
with all others of a similar description, and might be prac- 
tised upon them if tiiey would repay the labour so expended. 


DISC, in botany, a term signifying any ring or whorl of 
glands, scales, or other bodies that surround the base 
an ovary, intervening between it and the stamens. In its 
most common state it is a fleshy wax-like ring, as in the 
orange ; it frequently forms a yellowish lining to the calyx, 
as in the plum and chen 7 , and not unfrequeiltly rises up 
like a cup around the ovary, as in the tree-pasony. The 
latter renders it probable that the disc is nq^hing but an 
inner whorl of mdimentaiy stamens. The presence of the 
disc is one of the characteristics of the Disoiflobjb. 
See Plate I., Botany, fig. 8d 
DXS'CANT (Lat. Dia-caniua^ double song) was the older 
name for what we call counterpoint. The barbarous dia- 
phony and Oboanum which accompanied the subject at 
fixed intervals, a method unbearable by modem ears, 
seems to have become also distasteful to the men of the 
dark ages, who accordingly substituted for it the freer 
discunt.'* The art first arose in Paris in the twelfth 
century ; and considerable freedom was aimed .at by the 
dechawUura (discanters) in the composition of their dis- 
cants, the object being not to follow the original melody 
slavishly, bnt to sot it off by certain contrasts to it, and 
also by ornaments, contained in tlie discant. These con- 
trasts and ornaments were, however, introduced by strict 
rule, BO that if a ddchantcur hoard or saw a melody he 
was at once able to sing off a discant, because certain 
intervals necessitated certain ornaments or movements in 
the discant. De Coussemakcr*s treatise C^Harmonie du 
Moyen Age ”) gives many spocimons of these rules. About 
the middle of tho thirteenth century the rigidity of the 
rules relaxed, freer motion was encouraged, and the art 
took tho name of Countkupoint. 

DISCBARGXB, THE BIiBCTBlC, or DIS- 
CHARGING TONGS, consists of a jointed brass rod 
with a glass handle to each arm. One knob of tho rod 
(which ends in knobs at each end) being placed against the 
outer coating of a Leyden jar, and the other being put into' 
connection with the inner coating by being brought very 
near the knob of the Leyden jar, tho two diverse charges 
(positive and negative) rush togctlier with a spark, and 
the jar will be found to bo completely discharged. 

Or if a metal sphere, c, be electrified and insulated by sus- 
pension from df and two hollow hemispheres of metal, a 5, 

■ 
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Biot's Experiment. 

larger than the sphere, he brought together over it (each 
being insulated by a glass handle), then nothing happens 
till the internal surface of tlie hemispheres is idlov^ed to 
touch the sphere at one point and for an instant, when the 
charge is at once transferred to the surface of the hemi- 
spheres, and the sphere is completely discharged. The 
reason of this lies in tho fact that a charge of electricity 
resides always on the surface of tho body, and directly the 
hemispheres touch the sphere the whole becomes electri- 
cally one body. 

DlS'CZrZiORJB, in botany, is one of the divisions, 
according to Bentham and Ho^er, of the PoLYPSTALiK, 
comprising the following cohorts: — Geraniales, Olacales, 
Celastrales, and Sapindales. In the Diseffiora the calyx 
is generally free from the ovary; tho petals ^ in one 
series ; the stamens are definite, inserted on a disc. 
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DlSOIPlilMniL FIB»T JLNfD nCOND BOOKS 

OF. TjiiBB 0 «ire the names used to desmbo documents of 
great importance in the ecclesiastical history of Scotland. 
The First Book of Discipline was drawn up by John Knox 
and several of the most eminent Scotiitdi reformers, in 
1560. It*bontains the views of the reformers on the prin- 
ciples of the church, the permanent office-bearers of the 
church, and^n various questions regarding modes of wor- 
ship and the exercise of discipline. The Second Book of 
Discipline was framed by a committee of the General 
Assembly, and adopted by that body in 1678. Drawn up 
at a time when the civil and ecclesiastical rolers were in 
frequent collision regarding questions of jurisdiction, church 
government, and the like, it deals diiefly with these. 
Though neither of these documents wore formally recog- 
nized by the state, they have ever been regarded as 
weighty and authoritative. Thus they are constantly ap- 
pealed to in the ecclesiastical controversies which have so 
often agitated public opinion in Scotland. 

DXSCTEiAIBIliR. This word has various meanings, 
but those in ordinary use are the following: — 

In an action, a defendant, in his answer to the plaintliTs 
claim, may disclaim all interest in the matter in question. 

Where an estate is given, cither by deed or will, to a 
person, he may by deed (which need not he enrolled, or, as 
it is called, made matter of record) disclaim all interest 
thereunder. 

An executor is said to disclaim when ho renounces pro- 
bate of the will of his testator ; and whore the will contains 
a devise of lands to the executor, the disclaimer ought to 
be made by deed to afford evidence, in deducing a title to 
the lauds, of the fact of disclaimer. 

B18CO, an island in Baffin's Son, off the west coast of 
Greenland, moan lat. G9" 80' N., Ion. 65° W., 70 miles 
long by about 40 broad. It forms an elevated plateau, 
which is covered with sheets of ice, and these discliarge 
small glaciers seawards. The 1*001(8 of the island are 
gneiss and syenite in a small patch at the extreme south, 
trap on the west side, on the east coal and sandstone 
pervaded by trap rocks. This coal formation is of Miocene 
and Upper Cretaceous age, and has yielded 167 species of 
fossil plants and many insects, the vegetation as a whole 
being like that of California or the Southern United States. 

DISOOB'OU is a small family of fishes belonging to 
the order Acanthopterygii, distinguished by the presence 
on the under surface of the body of a sucking disc com- 
posed of Uie united ventral fins. By means of this disc 
they attach themselves firmly to foreign bodies, such as 
rocKB. This family only iududes two genera, Cyclopterui 
[see Lump-sucker] and Liparis, species of both being 
known on the British coasts. 

DlBGOBiyGB'TBa is a gronp of Funqi belonging to 
the Ascomycbtbs. Among the genera are Morchella 
(Morel), Peziza, and Helvolla. They are found growing 
on decaying organic matter. The spores are produced i 
elongated cells, called asci, which grow up from the fertl 
lized femde organ, the carpogonium. The carpogonia am 
poUenodia are produced on branches of the mycelium, 
which itself is the product of the asco-spores. The surfaci 
on which the asci appear (hymenium) is superfidal. 

BiaCOPH'OKA is a name given to a subclass of the 
Hydbozoa. This name, since the great advances of 
recent years In knowledge of the Hydrozoa, has been replaced 
by Scyphomedttsie, a name which has reference to the de- 
vdopment of the meduslform persons by transverse fissioi 
from a short hydriform polyp, originally described as a nei 
organism under the name Sqyphistoma. 

DXS'COBBft, DIATONIC, in music. A discord is 
note which must be resolved upon another note. Thus 
the interval of a Second is a discord, and must resolvi 
itself into a Third before the ear can be satisfied. If 
and D are struck together musical pain is experienced, am 


not relieved till the C falls to B or B|;^, or the D rises 

0 E|^ or to E. [See Corbokarck.] All Seconds and 
levenths, and all augmented an’^ diuiiiiished intervals are 
isoords. [See Augmertkd, Dihxrisiied.] If a chord 

contains a discordant interval it is called also a discoiri, 
thus the word has two meanings. A discord, therefore, 

Is eitlior one note (or interval) or a chord containing such 

1 note (or interval), but no couiusion arises from this want 
>f preciseness in diction. Diatonic discords might be hold 
o mean intervals of discord found in the diatonic scale ; 
md if this bo the case the major acalo will be found to 
?nntain Seconds, Sevenths, an augmented Fourth, and a 
Ihninished Fifth; while the minor scale contains in 
.ddition to these an angmented Second and diminished 
i^eventb, an augmented Fifth and diminished Fourth, 
md an augmented Sixth and diminished Third. But the 
erm diatonic discords is usually employed to denote cer- 
Aiii chords which are compounded of the notes of the 
diatonic scale, and which nevertheless, as shown above, 
nay contain discordant intervals, that is, may bo discords. 
As a rule any triad in the scale (a triad being definable os 
FI chord composed of three notes — a root, its Third, and fts 
Fifth) is a concord, but the triad on the leading note of 
‘3oth major and minor has a diminished Fifth, and is 

herefore a discord (resolved as if it were the first inversion 
tf the dominant Seventh with the root omitted) ; and the 
triad on the second of the minor key is similarly con- 
structed. The first inversions of these triads are so smooth 
os to be considered concords. Not so tlie first inversion of 
the remaining “ dissonant Fiftli," that on the third of the 
minor scale, with its augmented Fifth, which is always a 
discord, whetiier in its root position or in an inversion. 
Day (supported by Professor Macfarren) desires the triad 
on the third of the major scale to be also treated as dis- 
sonant, but altliough much is to be said for his view (and 
certainly that treatment is the best, whether theoretically 
justified or not), musicians as a rule do not draw this 
distinction. These chords of tlie dissonant Fifth on the 
third of the scale follow the rules of the other discords 
now to be given. 

The intervals of the Seventh and Ninth being by their 
nature discordant, all diatonic chords of the Seventh or of the 
Ninth must bo discords. These chords ore made by adding 
a Seventh, or a Seventh and Ninth, to a triad. They may 
be taken on any note of the scale as a root, and all resolve 
into a chord whose root is a Fourth above the root of the 
original chord. The discordant note (or notes) must bo 
prepared^ that is, must appear as a note of the same part 
(».e. of the treble or of the bass, &c.) in the previous 
chord, and mast he resolved in the sumo part of the suc- 
ceeding diord. The Seventh in the discord and the dis- 
sonant Fifth, if there is one, resolve into tho Third of 
the next chord ; tho Ninth in tho discord into the Fifth 
of the next chord. Care must bo taken to distinguish 
tho chord of the Seventh from the first inversion of a chord 
of the Ninth ; for as the root of a chord of the Ninth is 
never struck in inversions, the first inversion of the Ninth 
contains exactly the same notes as tho chord of tho Seventh 
on tho same bass-note. The two chords differ, of coui^e, 
in thoir resolution; it is therefore the resolution which 
determines the name of the chord. See the following 
illustrations in C minor : — 

nutomuii 5th. Uiaaoufuii 7th. 

PnpaiwL BMOlvad. mpwwL HcsolTed. 

DUtonlo 9th. Di«toiiio 7th. lat luvanlon of 9th. 


Prep. 


Prep. Bee. 
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The root (C) of this first inversion of a diatonic Ninth 
is not struck ; but the rise of roots bj a Fourth, accord- i 
ing to the rule, is observed to take place (G to F). I 

Disoobdb, Fubdamsntai. These are a series of 
chords formulated by Dr. Alfred Day [see Day, Db.], 
vrhidi, discords though they be, yet need no preparation of 
their discordant intervals. The notes of the diatonic dis- 
cords, treated of in the preceding article, will be found to 
vary in quality; according to their root they contain a 
major or minor or augmented Third, a perfect or diminished 
Fifth, &c. Not so the notes of the fundamental discords, 
whereof the discords on the dominant are at once the chief 
and the typo. If chords bo formed on the dominant by 
adding Thirds in the usual way, and if the notes of both 
the diatonic major and minor be used, the respcctivo inter- 
vals of these fundamental discords, reckoned from the root 
upwards, according to the usual rule, will be found to be 
these : — They will contain a major Third, a perfect Fifth, a 
minor Seventh, a major or minor Ninth, a perfect Eleventh, 
and a major or minor Thirteenth; and then the chord 
recommences with the double octavo or Fifteenth. Now 
oMier series of fundamental discords may be foi-mcd on the 
roots a Fifth below and n Fifth above the dominant ; that 
is to say, on the tonic and the supertoiiic; but in each 
of these cases accidentals will bo necessary to obtain tho 
qualities of intervals possessed by tlie dominant type, and 
tlieso qualities are imperatively necessary. The discords 
of the dominant are fairly to be regarded as diatonic, but 
tho other two scries are chromatic. 

All tlicso fundamental discords, in all three series, 
whether Sevenths, Ninths, Elevenths, or Thirteenths, may 
bo taken without preparation, and have many different 
resolutions. It is evident, therefore, that they present 
striking differences from tho older diatonic discords. The 
latter belong to tho ancient style of harmony, admitting 
diatonic notos only, subjecting evciy noto of the scale to the 
same laws, admitting no unprepared discords (except pass- 
ing notes) ; whereas tho modern style of harmony admits 
chromatic notes, treats the notes of the scale in various 
manners, and admits unprepared (fundamental) discords. 
Tho throe series of fundamental discords resolve as follows : — 

Dominant discords resolve on to the tonic chord and its 
inversions, on to inversions of the subdominant chord, or 
on to tonic and supertonic discords, i^upertonic discords 
resolve on to tho tonic chord or discords, or on to the 
dominant chord or discords. Tonic discords resolve on to 
the suhdominant chord, followed by a chord characteristic of 
the original key (which might otherwise appear to have shifted 
to tho subdominant), such as a dominant or supertonic dis- 
cord ; or on to domimmt discords, or on to supertonic discords. 

The separate inten^als of fundamental discords have 
very various resolutions, unlike the Seventh and Ninth 
of diatonic discords, which simply fall a Second in eveiy 
case. They are as follows : — In fundamental discords the 
Third must rise a Second, or remain, or full a chromatic 
semitone (for example, if I) be the Third, it must rise to 
or Kit, or remain, or fall to Db, the chromatic semitone, 
that kind of semitone which does not change its name, as 
D to I)b) ; tho Seventh must fall a Second, or remain, or rise 
a chromatic semitone ; the major Ninth must proceed to 
the root or the Third, if the rest of the chord is still, other- 
wise it fafis a Second, or remains, or falls a clnomatic 
semitone ; the minor Ninth the same, but rising a chro- 
matic semitone ; the Eleventh remains; the major Thirteenth 
proceeds to tho Fifth or Seventh if tho rest of the chord is 
still, hut if the chord changes the major Thirteenth must 
fall a Second, remain, or fall a chromatic semitone; tho 
minor Thirteenth the same, but rising a chromatic semitone. 

The higher discords are rarely if ever fully expressed. 
Thus the commonest appearance of* tho chord" of the Thir- 
teenth is with the root, Third, and minor Thirteenth (the 
latter in its form of a minor Sixth) ; but tho chord in tliis 


incomplete state yet requires tho regnhur resolnrion fori^ its 
expressed notes. The chords of the supertoniomajor Ninth, 
and all the chords of the major Thirteenth, can only be taken 
in the major key. The other fundamental discords can be 
taken in both major and minor. 

Some BeMltttioiu of tho Bomlnaat ISth, Key 0. 


18 4 6 bid 4 6 bl3 Sf 

8 2 7 2 8 8 

MHjur 18th. Minor 13th. Minor 18th. 


Key of C. — Fundamental dlacorda fully exprewed. 



Dominant. Buporionlc. Tonlo. 


Key of C.~Fundamcntnl diioordi. 


Tonic fundamental diccord (root position of the ionic 7th) rosolving on to 

Buiiertuulc discord (last Inversion of suuortoiiic 7th). and ihenre 

on to dominant discord (first luvomlon of dotninaat 7th}, which re- 

Bolvos on to the tunio uummou chord. 

DIS'COUNT, a sum of money deducted from a debt in 
consideration of its being paid before tho usual or stipulated 
time. Tho circumstance on which its fairness is founded 
is that tho creditor, by rcceiring bis money before it be- 
comes due, has the interest- of the money during tho interval. 
Consequently he should only receive so much as, put out 
to interest daring the period in question, will realize tlie 
amount of his debt at tho time when it would have become 
due. Fur instance, if JClOO is to be paid at the end of three 
years, what should be paid now, interest being 4 per cent ? 
That is to say, since JClOO under the circumstances would 
bo the fair present value of £112 due in three years (interest 
being 4 per cent.) — for £100, if invested at simple interest, 
would produce £12 iuterest in that time, and thus become 
£112 — the problem is to find wbat sum would in like 
manner produce sufiicient interest to raise it to £100. Or, 
in another way, what sum bears the same relation to £100 
that £100 docs to £112 ? This is a simple rule of three'’ 

sum— .. £joo : ar. 

The answer is £89 5s, 9d,j tho present value of tho £100. 
The true discount is therefore £10 14s. 3d. In practice, it 
is usual not to find the rcrl discount, but to allow interest 
on the whole debt in the shape of abatement. Tims it 
would he considered that, in the preceding example, tljree 
years' discount upon £100 at 4 per cemt. is £12, or £88 
would be considered as the present value. 

In transactions which usually proceed on compound in- 
tertist, as in valuing leases, annuities, &c., the principle of 
discount is strictly preserved. 

The name of discount is also applied to certain trade 
allowances upon the nominal prices of goods. In some 
branches of trade these allowances vary according to the 
drcnmstances w^hich affect tho markets, and what is cdlled 
discount is In fact occasioned by fluctuations in prices 
which it is thought convenient to maintain nominally at 
unvarying rates. 

Tho term discount is also employed to signify other 
mercantile allowances, such for example as* the abatement 
of 12 per cent, made upon the balances which underwriters, 
or insurers of sea-risks, receive at the end of the year from 
the brokers by whom tho insurances have been effected. 
The word discount is further used, in contradistiuction to 
premium, to denote the diminution in value of securities 
which are sold according to a fixed nominal value, or 
according to the price they may have originally cost If, 
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for example, a mining or banking share upon which £100 
has been paM is sold in the market; for £98, the Wine of 
the share is stated to be at 2 per cent, discount. 

VtB*OVB (Gr. dukos), a quoit of stone, brass, or iron, 
with which the Greeks and Romans diverted themselves in 
the public ‘games. The discus, when perforated Uke our 
modem quoit, was thrown by the help of a thong put 
through theiniddle of it. It was at other times of a solid 
piece, and was then hurled directly from the hand. This 
last method is illustrated by Myroii^s discobolus, or quoit- 
thrower, one of the glories of the Vatican antiques. 

DlSnOTEO^TANTB are substances used to purify the 
air of those noxious products which are evolved from 
putrescent matters and also from persons suffering from 
contagious disorders like small-pox, scarlet fever, measles, 
typhus fever, diphtheria, &c. These germs float about 
in the atmosphere, and not only spread the disease among 
those in the immediate vicinity, but they may he easily 
carried to other localities, and there set np fresh centres 
of disease. It is therefore very important to use such 
measure's as may be calculated to destroy, these germs, 
and so diminish tho propagation of the Reorder. The 
principal disinfectants are chlorine, the chlorides of lime 
and soda, chloride of zinc, ozone, carbolic acid, the alkaline 
manganates and pennanganates, peat charcoal, the fumes 
of nitric, nitrous, and sulphurous adds, dry heat, and 
ventilation. The last two arc the most efficient and easily 
applied. Tho clothing, bedding, &c., of patients lubonring 
under contagious diseases may be effectually disinfected by 
exposure for about an liour to a temperature a little higher 
than that of boiling water. Neither the texture nor colour 
of textile fabrics is injured by a heat of even 250" Fahr. 
It is a practice at many workhouses to bake the clothes of 
the paupers who have the itch, or who are infested with 
vermin. Qnicklimo rapidly absorbs carbonic acid, sulphur- 
etted hydrogen, and several other noxious gases, and is 
therefore commonly used as a wash for the walls of build- 
ings. Acetic acid, camphor, fragrant pastilles, cascarilla, 
brown paper, or other similar substances, are frequently 
burnt for tho purpose of disguising unpleasant odours. 
The sulphates of iron and lime have tho property of rapidly 
destroying noxious effluvia. A quantity of either of these 
sulphates thrown into a cesspool, for instance, will in a few 
hours render the matter therein quite scimtless. Of gaseous 
disinfectants, sulphurous acid gas (obtained by burning 
sulphur) is preferable on theoretical grounds to chlorine. 
No agent checks so effectually the first development of 
animal and vegetable life. All animal odours and emana- 
tions are immediately and most eSectu^dly destroyed by it. 
Practically, however, it is very offensive, and, when freely 
used, dangerous. Chlorine, os given off by chloride of 
lime, and carbolic acid, are therefore more often used in the 
sick chamber, both these being excellent means of prevent- 
ing the spread of infection and of sweetening tho air. A 
solution of one or other of them should be immediately 
poured upon the evacuations of cholera or typhoid-fever 
patients. Oondy^s fluid is one of the most valuable dis- 
infectants for use in case of fever. It consists of solutions 
of the ^kaline manganates and permanganates. Burnett’s 
disinfecting liquid is u eolation of chloride of zinc. 
Nitrate of lead conetitutos Ledoyen’s, and a solution of 
a persalt of iron is said to constitute Ellerman’s deodor- 
izing flnid^ See also Antisrpttcs and Dkodobizers. 

DZSniTBG&A'TlON is a term used in geology to 
denote the gradual breaking and grinding down of the hard 
and compact parts of the earth’s surface. Boulders, 
shingle, pebbles, gravel, sand, and dust are different de- 
grees of fineness to which this grinding has at any given 
time been earned— different stages in a process whidi is 
perpetually going on, and which is slowly but surely re- 
ducing the hardest rocks to powder. Various agencies are 
at work helping to produce this result; their action will be 


briefly eonridered. Water has, in varions ways, a power- 
fully disintegrating action. In falling as rain it wears the 
surface oA which it falls, andibhough tho effect of one 
shower on a. hard rock may be so small as quite to escape 
observation, the effect of such showers acting through 
many ages is by no means insignificant. And wo must 
into account not only the mechanical wear and tear, but 
also the solvent powers of the rain-water, these powers 
being frequently increased by tho fact that it holds a cer- 
tmn amount of carbonic acid in solution, and is thus able 
to act on limestone and chalk, which are insoluble in pure 
water. The wash of the rain also carries away the loose 
covering of soil on many rocks, and thus exposes a fresh 
surface to disintegration. The rain, collecting into brooks, 
streams, and rivers, has a considerable erosive action, the 
nature and extent of which arc toudied upon under tlie 
head of Denudation. Tho Falls of Niagara and tho 
caiions of tho Colorado may bo mentioned as instances 
of the erosive action of rivers on a large scale. In tho 
case of tho falls the river has cat a gorge of 7 miles 
from the plain to the waterfall itself; the rock cut 
through is n compact limestone resting on soft shales. 
The shales have been worn away by the river, and their 
excavation has loft the jointed limestone above unsup- 
ported ; great masses of the latter have accordingly fallen 
down, and been broken np and washed away. A veiy in- 
teresting point about the Niagara gorge is the fact that it 
starts from an escarpment produced by sabaerial disinte- 
gration, and its length represents the amount by which 
river disintep-ation has exceeded atmospheric disintegra- 
tion in rapidity. The river is eating its way back at tho 
rate of 8 feet every year, according to Bakcwell. The 
Colorado gorges or ravines (locally called caflons) are on 
an enormous scale ; the Grand Cafion of the Colorado is 
800 miles long, and in some parts over 6000 feet deep, 
this depth representing the furrowing of the plateau by the 
Colorado River, 

A great portion of tho rain that falls sinks into the 
ground, and, when accnmulateil in sufficieut quantities, 
forms springs. 'I’hose, by their solvent action, greatly 
assist disintegration, and tlicir action is gi'cater than that 
of rain, since they come into more intimate contact with 
tho rocks on which they act, and have a much longer time 
in which to act upon them. Spring water often has a 
large quantity of carbonic acid in solution, and this enables 
it to act energetically on limestone. Water in districts 
where there is chalk or limestone is almost invariably 
“ hard,” from the amount of carbonato of lime it holds iu 
solution; this of course means the removal of a largo 
quantity of limestone, and occasionally the ground above 
breaks through by its weight into the hollows formed by 
the abstraction and removal of the underneath rock by 
springs. The removal of chalk in this fashion causes tiio 
frequent slipping of the ganlt in some places, whence tlio 
local name of “ blue slipper” for the gault clay. A similar 
action has produced the so-called “ under cliff” of the Isle 
of Wight. Water in tho form of ice exerts a powerful 
disintep’ating action, both in the act of freezing and when 
frozen. When freezing water expands considerably. lienee 
the water that gets into the cracks and hollows of a rock 
on freezing widens the rent in which it is, or even breaks 
oft’ large masses of the rock. Again ice, in tho form of 
glaciers, grinds down the surface of the country over whicli 
it moves. This is proved (1) by tho smooth poli.slied con- 
dition of rocks over which a glacier has passed, (2) by tho 
tnrbid condition of the streamlets that run from under a 
glacier. Lastly, as moisture in tho air, water helps on tho 
work of disintegration by enabling the carbonic acid of the 
air to attack and decompose silicates. It is thus that 
granites are decomposed into kaolin and sand, aild in fact 
to this is due a very large part of tho phenomenon of 

weathering.” Granite will last for ages in a dry Eastern 
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clitnate, but would be but an indifferent building stone in 
Ireland. The eronve action of the sea on the land has 
already been spoken of under Denudation ; the slips con- 
stantly taking place on our eastern and southern coasts 
furnish us with excellent examples of its extent. 

Change of temperature is frequently the cause of con- 
siderable disintegration, but its action is only noticeable in 
countries where the diurnal range of temperature is veiy 
marked. Livingstone records that in some parts of Africa, 
where the roeJu are heated up to 187° Fahr. by the sun 
during the day, the cooling at night is so great and rapid as 
to cause a sudden and considerable contraction, occasioning 
a strain which is too great for the rocks ; they split in all 
directions, tlirowing off fragments which sometimes are 
nearly 200 lbs. in weight. Lightning frequently breaks 
and shatters rocks, especially in exposed positions. Earth- 
quakes break and crush rocks on an euonn<ms scale, but 
only occasionally and locally. Wind has been known to 
grind and polish rocks by driving sand against them, nota- 
bly in Arabia. That this action is not inconsiderable is 
proved by the fact that tlie windows of some houses built 
near Cape Cod were in a short time reduced to ground 
glass by tlieso meps. The abrading effects of tlie wind- 
blown sand are painfully seen on those Egyptian monu- 
ments which are exposed to the drift from the Libyan 
desert. This power of sand is now used in tlie mechanical 
arts in the fonn of the saud-blast. Patterns are etched 
away from a protected ground on a piece of glass with 
marvellous rapidity by a tine sti'eam of sand driven forci- 
bly through a nozzle. The sand-blast is also used for 
boring, but as yet its use in this respect has not been 
f ally developed. Plants aid in disintegration (1) by keep- 
ing the surface of rock, &c., moist, as in the case of 
mosses; (2) their routs often widen clefts and rents in 
rocks, sometimes even splitting pieces off, while they open 
up the soil BO that air and moisture can more readily get 
at it ; (8) tlieir decay gives rise to organic acids, which 
often have considerable chemical action on the soil. Again, 
forests undoubtedly cause a greater rainfall over the area 
which they cover than would occur if there were no 
trees on the space in question. Animals often have no 
small effect in aiding disintegration. The earthworm has 
had enormous influence by abrading the coarser particles 
of soil passing through its body ; burrowing animals have 
loosened largo quantities of earth, enabling it to be more 
easily removed, and thus helping to expose now surfaces. 
Beavers have been known to divert streams by their dams, 
and in North America casus have occurred where streams 
thus turned aside have flooded valleys, sediment has been 
deposited in the lakes thus formed, and ultimately has 
filled them up, causing the formation of thousands of acres 
of meadow-land. Crayfish have been known to weaken the 
banks of the Mississippi so far that the river has bnrst 
through and inundated the country round. Several shell- 
fish are known to bore and pierce even the hardest rocks. 

The accumulations of disintegrated material would pro- 
tect the underlying surface were they not continually being 
removed by wind, rain, streams, &c. Fresh surfaces are 
thus constantly being exposed, disintegrated, and denuded 
away by forces which are acting ceaselessly. The grinding 
down and removal of the largest and hardest masses of 
rock is only a question of time. 

DXBLOGATION. Various parts of tho body are liable 
to be displaced by the direct application of violence, or by 
more gradual causes But the term dinlocation is commonly 
appropriated to displacements occurring in connection 
with the joints. 

The injuries class'^ under this title may be effected by 
external violence, or by the undue contraction of mnsclos, 
or by beh of these causes combined; and tbby result in 
some instances from disease within the joints themselves, 
by which their ligaments are weakened or destroyed, and 


I their sockets rendered insecure by ulceration and other 
gradual changes. n 

When, by the protrusion of the bone through the skin or 
otherwise, the dislocation is complicated with an external 
wound exposing the cavity of the joint, it is said to be 
compound; and, as in the parallel case of fnetnre, this 
aggravation of the injury is very seiions, and the most 
skilful management is required to save tbe^life or limb 
where tlie injuiy happens to one of the larger joints. 

The particular dislocation takes its name either from 
tho joint itself or from the furthest bone; and various 
terms are added to indicate the direction of the displace- 
ment, or the new situation of the head of the bone. Thus 
tho most common form of the accident at the hip is called 

a dislocation of tho head of the femur** (thigh-bone) 

hackwarde upon the dorsum ilU** (flat part of tho 
haunch-bone). 

Any bone may be dispbcod in any direction, bnt the 
aeddent happens most frequently in those joints and direc- 
' tions in whi(^ the extent of motion is tho greatest. Thus 
the most common dislocation is that of the shoulder, which 
is tlie most movable joint ; and its most frequent variety is 
that in which tho head of the humerus (or bone of the 
npjier arm) is drawn downwards into the axilla (or arm- 
>it) by the sudden contraction of cci'tain strong muscles. 
This dislocation is shown in figs. 1 and 2 of Plate. Tha 
simplest mode of accomplishing its reduction is shown in 
fig. 6. The patient being hud on his back, the operator 
places his heel in tho armpit as shown, grasping the wrist 
with both hands and pulling the arm steadily downwards. 
When it is thus well extended he finally bonds it inwards 
jver the fulcrum supplied by his foot, when the bone slips 
nto its socket with a snapping sound. When help is not 
at hand a deteiTnlncd man may even reduce such a dislo- 
cation himself wiili the aid of a gate, as shown in fig. 8, by 
grasping a bar with tlie hand and stretching the disabled 
arm over the top bar. 

The jaw is somotimos thrown out of joint by tlie mere 
act of yawning. This accident may bo relieved immediately 
by any bystander wrapping a napkin round his thumbs 
luid plodng them firmly against the back teeth, so us to 
press them downwards, while with tlie fingers and palms 
tlio chin is steadily raised and pushed backwards. Another 
mode of reduction is shown in fig. 5. Dislocation of the 
thigh at the hip-joint may be reduced in tho same woy as 
recommended for dislocated shoulder. Tlie operation is 
shown in fig. 7, but considerable strength as well os skill 
is required to carry it out successfully. 

The reduction of a dislocrted bone is effected by a pro- 
cess teclmically called extension^ consisting of tho applica- 
tion of force in a proper direction, and steadily kept np till 
the muscles ore fatigued. The bead of tho bone is thus 
drawn down a little below the level of the joint, and, being 
lifted over tho edge of the socket, slips easily into its place 
upon slightly reliving the extending force. 

DISMAL SWAMP, a morass of the United States, 
commencing sonth of Norfolk, Virginia, and extending for 
30 miles into North Canilina. It is 10 to 12 miles broad, 
and is covered with reeds or trees with underwood. The 
prevailing trees are cypress, juniper, and white cedar, ohd 
on tho higher ridges oak and beech. It is a pecnliar 
feature of this swamp that except on the western side 
it is higher than the surrounding countty. About the 
centre is Drummond’s Lake, 6 miles long and 3 wide. 
The transit has been facilitated by canals, one of which 
traverses it lengthwise, and connects New I^banon in 
North Carolina with Norfolk in Virginia. In Virginia two 
lines of railway pass along the outskirts. This swamp is 
known as the Great Disn^ Swamp, to distinguish it from 
another swamp in North Carolina between Albemarle 
Sound and Pamlico Sound, which in the slave days was a 
frequent refuge of escaped slaves. 
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DISMIBSAI^ in military affairs, the discarding of a 
soldier from tjie British service. There are two modes of 
dismissal-^-tho one specific and the other general. When 
an officer is dismissed specifically, it is implied that he is 
rendered incapable of ever serving again in the army. This 
species of dismissal is usually attended with public marks 
of degradation or disgrace ; and when it is the result of a 
court-martial, the party is said to be ccuhiered. When an 
officer is dismissed generally, it is by a simple intimation 
tiiat the sovereign has no further need of his services, the 
dismissal of a soldier without explanation or trial being a 
part of the royal prerogative. 

DISPART^ in gunnery, is the difference between the 
semidiameter of the base-ring at the breech of a gun and 
that of the ring at the swell of the muzzle. It depends, 
therefore, upon a relation between the diameter of the 
breech and that of the muzzle of a gun ; and the object in 
ascertaining it is to aid the gunner in obtaining a lino of 
sight truly parallel with the axis of the bore. 

DX8PlSM''8ARY»an institution supported by voluntary 
contributions for supplying the poor with medical and sur- 
gical advice, and with medicines gratuitously. Institutions 
of this kind are only of recent origin. They differ from 
hospitals in this, that the sick, when too ill to attend 
personally at the institution, arc visited at their own homes 
by the medical officers of the charity. The medicines, 
which are commonly purchased in considerable quantities 
at a time and at wholesale prices, arc dispensed in inex- 
pensive forms, and in this manner the extent of the relief 
afforded is great while the cost is trifling. Few institu- 
tions afford so much real assistance at so small an expense. 
A still more recent development is that of self-supporting 
dispensaries, by which, in times of illness, competent 
medical attendance and a supply of medicine is obtained 
by payment of a small weekly fee. The term is also used 
by medical men to indicate the apartment in which their 
medicines are kept and made up or dispensed as required. 

DISPEM'BING POWER. THE, is part of the royal 
prerogative of mercy, and consists in the dispensation of 
oertoiii persons or classes of persons from the incidence of 
certain laws. The abuse of this power was the subject of 
petition even in Fluntagenet times, as, for instance, under 
Kdward 111. in 1330, 1347, 1351, &c. The Honse of 
York used it freely in favour of those whoso favour it 
wished to gain or to retain. The Tudors did not let so 
royal a privilege slip, and the Stuarts used it so that 
it caused their ruin; for at length the judges under 
Chai'les II. (being outraged by the frequent and capricious 
use of this power) took to deciding that the king had no power 
to dispense with what is malum per se, nor with statutes 
made for the general good, nor with the right of a person 
or body of persons. But by shameful means James II., 
to permit him to extend that protection to his hated 
coreligionists, the Catholics, which the laws of England 
did not allow, procured a judgment from Lord Chief- 
justice Herbert (1686), that the *Maws of England were 
tile king's laws, and that he could dispense with any of 
them." The gross abuse James made of this dispensing 
power, and the general Dbclabation of Indulornck in 
1688 cost him his crown. On the accession of William 
and Mary the Bill of Bights expressly forbade the 
sovereign ever in future to assume the dispensing power 

as it bath been assumed and exercised of late." 

RXSPER810M or LZOBT. See Light. 

DTB'RABLZ. ISAAC, D.C.L., F.S.A., Ac., the cele- 
brated literary historian, and father of the Right Hun. 
Benjamin Disraeli (afterwards Ixird Beaconsfield), was bom 
at Enfield in 1766. He received the greater portion of his 
•education abroad, and acquired a knowledge of several 
modem languages. In 1791 ho brought out his first 
volume of the Curiosities of Literature; consisting of 
Anecdotes, Characters, Sketches, and Observations, Liter- 


ary, Griti^l, and Historical." The “Curiosities" were 
gradually increased to three volumes, and a second series 
was published in 1828. They v^ere remodelled and im- 
proved in various editions, and reached their twelfth 
impression in the year 1841. In 1812 a id 181 8 appeared 
his “ Calamities of Authors, including some Inquiries 
respecting their Moral and Literary Characters ; ” in 1814, 
“ Quarrels of Authors ; or, some Memoirs for our Literary 
History, including Specimens of Controversy, to the Reign 
of Elizabeth." In 1816 appeared his “ Inquiry into the 
Literary and Political Character of King James I." On 
these works, and more particularly “The Curiosities of 
Literature," will rest Disraeli’s most enduring reputa- 
tion ; hut he derived more temporary popularity from his 
“ Commentaries on the Life and Reign of Charles 1.” For 
tills production the University of Oxford conferred upon 
him the honorary degree of D.C.L. as a testimony of their 
respect In 1839 he was stricken with blindness. Never- 
theless, w'ith the aid of his daughter, he gave the worid 
some notices of the early period of our literary history, 
under the title of “Amenities of Literature." Disraeli 
was a contributor to the early numbers of the Quarterly 
JSeview, His review of “Spence's Anecdotes" in 1820, 
and a vindication both of the moral and poetical character 
of Pope, produced the famous Pope controversy, in which 
Mr. Bowles^ Lord Byron, and others took part. He died 
in 1848. D'lsracli was a Jew, hut upon some disagreement 
in business matters of the synagogue with his coreligion- 
ists ho ceased to attend ser\’ice, and became careless of 
religious afiairs. A friend having asked permission to pro- 
cure baptism for his son Benjamin, the elder D’Israeli allowed 
the youth in this manner formally to enter the Church of 
England, or rather he did not care enough about it to 
oppose liis friend’s action. Benjamin Disraeli was there- 
fore a Christian from his childhood. He altered the spell- 
ing of the family name by omitting the apostrophe, hut ho 
never sought to disguise or to renounce his Jewish origin. 

DISRUP'TION. the name given in Scotland to the 
great breach made in the Established Ghnrch in 1843, 
when more than 400 ministers left that cliurch, and took 
the name of the “ Free Church of Scotland." By tlio use 
of the word “ disruption " the members of this church 
wish to show that tlie act was not one of secessum from 
the Established Chiircli, but of a division within it. See 
Fkkk Church. 

DISS, a market-town of England, in the county of 
Norfolk, oi» the Great Eastern Railway, 94 miles from 
London, and 19 S. by W. from Norwich. The towm 
is irregularly laid out on a very uneven site, hut contains 
many good houses. There are twelve principal streets, 
well paved and lighted. The manufactures are brushes, 
yarns, and hosiery, but the most important business of the 
town is agricultural. The lake or mere, at the foot of the 
bill on which the town is situated, covers about 7 acres, 
and is 17 feet deep. Its banks are laid out in orna- 
mental gardens. The church, an ancient Gothic building, 
has recently been partly restored, and some stained-glass 
windows inserted. There are nnmerons dissenting chapels, 
and a corn exchange. The population in 1881 was 3846. 

DISSECTION, the art of separating the parts of 
organized bodies in such a manner as to display their 
structure. It is an art equally applicable to both divisions 
of the organic kingdom, and indispensable alike to the 
discovery of the structure of plants and animals. For the 
well-being of the community every facility sliould be 
afforded for the cultivation of this art. It is satisfactory 
to observe that the prejudices whicli formerly obstructed 
this practice are rapidly disappearing, and even the most 
uneducated arc beginning to appreciate its great import- 
ance and its signal utility. At the same time th^le^sla- 
ture has seen fit to prevent the dissection of living animals 
except under very stringent regulations. See Viyisbotiox. 
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mSSKHTUtS, tho general name for the various ' 
Protestant religious sects in this country that disagree in 
doctrine, discipline, or mo^p of worship with the Established 
Church. The Jews and Homan Catholics are not com- 
monly called dissenters. Formerly the leading classes of 
dissenters were the Presbyterians, the Independents, tho 
Enptists, and the Quakers, and they still continue to be 
the most numerous, except the Methodists, or followers of 
Wesley and Whiteiield, most of whom are now avowedly 
dissenters, and ore subdivided mto Wesleyan Method- 
ists, Primitive, and some others. Formerly many of the 
Methodists repudiated tho name of dissenters, and the 
Church of England Prayer Book is still used in some 
chapels. Of the minor sects many may be considered as 
only subdivisions of or included in the four leading denom- 
inations. The most numerous classes of dissenters in 
Scotland are the Free Church and the United Pmsbyterian 
Church, to which nearly two-thirds of tho entire population 
belong. Since the disostuhlishmeiit of the Protestant Epis- 
copal Church in Ireland, in 1871, the term dissenter has, 
of course, become obsolete in that country. It is essentially 
ay English word, although its almost exact equivalent may 
bo said to have existed in Poland, In tlie name of (fisn- 
dmts^a term which, first appears in tlio acts of the Warsaw 
Confederation of 1678, and there denotes tho Polish Pro- 
testants, in contradistinction to the Roman Catholics. After 
1(132 the term dissidents was applied in Poland to all who 
. were not Roman Catholics, such as Lutherans, Calvinists, 
Creeks, Arminians, &c. See Nonconformity. 

DZSSBP'IMENTB, the partitions in the inside of a 
fruit, which aro formed by the union of the sides of its 
constituent carpels. Dissepiments are ihercloro necessarily 
altemate with tho stigmas. 

BIS^BONANCE. See CoNSONAffci*:. 

DIBTBK'PBR is a corruption of the word tempera^ 
the most ancient method of painting, in use before the in- 
vention of oil-painting, and wherein tlio colours were tem- 
pered” or mixed with and diluted by a “ medium ” to a pro- 
per consistence. Sometimes early (tempera) paintings are 
incorrectly said to be in distemper,” but tho use of the 
word is now limited to painting in body colour, ns in scenc- 
pttinting. True tempera will be found described in tho 
article Painting. In the distemper of scene-painting 
and house-decoration tho medium is weak glue or size, and 
the colours arc mixed in a “ body " of thin plaster of Paris 
or whiting. 

BIBTEBI'PIIR, a disease which affects young dogs 
generally between the third and sixth months of their ago, 
hut which sometimes occurs at other periods. It consists 
of a typhoid inflammation, often very acute in its earlier 
stages, the neivous system and the respiratory passages 
being chiefly affected. It is contagions in its character, 
spreading from one dog to anotlier, hut it never attacks 
the same dog twice. The earliest symptoms of tho disease 
are dnlness, dislike for exertion, and a redaction in tem- 
perature. These are folh)wcd by feverish symptoms, the 
eyes become weak and watery, tho nose dry and hot, and 
there is often a good deal of coughing and sneezing. As 
tho disease progresses the air passages and the lungs 
become affected, and the dog becomes weak and liable to 
convulsions and flts. Among highly bred and delicate 
dogs the distemper is a very fatal complaint, bat tho more 
hardy varieties, R properly treated, generally recover. Treat- 
ment consists in relieving the stomach and bowels by the 
Slid of emetics and aperients, in keeping tho dog dry and 
I warm and on a light diet of bread and milk. The 
discharge from tho eyes and nostrils should be sponged 
away with a little tepid water, and when breathing is 
difficult a cloth wrung out of hot water may be wrapped 
^ round tl^o chest Tho dog should bo well looke^^after and 
warmly boused for some time after an attack, or tlie disease 
may leave behind some permanent affections. 


DIB'TBSNX or KY^AKITB (also spelt CyaniU)^ a 
mineral found in long flattened prisms banging to the 
Triclinic system, geno^ly pale to dark blue in colour, some 
varieties white to gray. It has a hardness of 5 on the 
lateral planes and 7'26 on the basal plane, and to the cir- 
cumstance of its possessing this marked difference of hard- 
ness in two directions it owes its name of ditikmt (the 
name being derived from the Greek twico^andstfteaaf, 
strong; while hyaniU is from the Greek ituanos, blue). 
In composition the mineral is normal silicate of alumina, 
AlgOs, BSiOa*, its specific gravity varies from 3*46 to 8*7. 
The transparent blue crystals are often used as a gem ; 
they somewhat resemble sapphire. The mineral is found 
at Botriphuie and Bancliory in Scotland, in Donegal, on the 
St. Gotthard, at Greiner and Ffitsch in Tyrol, and in many 
other parts of Europe and America. 

BZS^TICH (6r. dhtichos^ consisting of two rows or 
ranks) is a word generally applied to a couplet, or two 
poetic lines. German poets have frequently adopted the 
distich for the expression of epigrams, or for single thoughts 
and sentiments. 

DXB'TZCHOUS, a term in botany, signifies arranged in 
two rows, as tho grains in an ear of barley and the florets 
in a spikelet of quaking-grass. 

DZBTZLLA'TZON is a chemical process for applying 
a regulated heat to fluid substances in covered vessels, in 
order to separate their more volatile constituents in vapour, 
and for condensing this again immediately by cold into 
the liquid state. Tho distillation of aromatic waters was 
known to the Greeks and Romans, and to the Arabians 
from very remote times. Amoldus de Villa Nova and 
Raymond Lully both noticed, in the thirteenth century, a 
mode of producing intoxicating spirits by distillation. Tlie 
alchemist of those days imagined that spirit derives its 
ardent qualities from tho fire employed to heat tho vessels. 
Tho oldest fonn of distilling apparatus was tho alemlyc, 
now superseded by the retort and Liebig’s condenser. On 
the large swUc stills of copper heated by steam and con- 
nected with worm-tub condensers aro usually employed. 

The only substances employed in this country in tho 
manufactnro of ardent spirits upon a great scale (which 
is the chief example of distillation) are different kinds of 
com, such as barley, lyr, wheat, oats, buckwheat, lice, and 
maize. Sugar and molasses have also been occasionally 
used in small quantities. Tho principles in these grains 
from which tho spirits are indirectly produced arc starch 
and a little sweet mucilage, which, by a peculiar process 
called mofthinpy are converted into a species of sugar called 
glucose. It is the sugar so friincd wliich is the imincdiato 
generator of alcohol, by tho pi-occss of fermentation. In 
mashing one or more kinds of com a greater or smaller 
proportion of malt is always mixed with the raw grain, and 
sometimes malt alone is used, as in the prodnetiou of malt 
whisky. Tho diastase of the malt is sufficient to convert 
tho starch of a considerable quantity of other groin into 
glucose. 

Tho manufacture of ardent spirits consists of three dis- 
tinct operations — ^first, mashing; second, fermentation; 
third, distillation. 

Ma$hiny. — Either malt alone, or malt mixed with othel* 
grain and coarsely ground, is put into tho mash-tun 
along with a proper proportion of hot water, and tlie mix- 
ture is subjected to a^'tation by a mechanical revolving 
apparatus. The water is applied at a temperature vaiy- 
ing from 146° to 166° Fahr. After two or three hours’ 
agitation, the whole is left to repose for an hour and a half 
and tlien the worts (as the liquor is called) ore drawn off 
to about one-third tlie volume of water employed, the rest 
being entangled in a pasty state among the farina. About 
two-thirds of the first quantity of water is now let into 
tho tun, hut at a temperature somewhat higher, and tho 
mashing motion is renewed for nearly half an honr. A 
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Booond period of Infusion or repose ensues, after which 
these second worts are drawn off. Both infusions must 
be cooled as quickly as possiblo down to about 75^ Fahr. ; 
this is usually effected by exposing the wort for some time 
in large shallow dstems, called coolers, freely exposed to 
aerial currents; but the liquor is sometimes cooled by 
being passed through seqientino tubes surrounded with 
cold water, or by the agency of ventilators blowing 
over its suri^e in extensive cisterns only 3 or 4 inches 
deep. A third mashing is conducted with a fresh portion 
of water, in order to extract the remaining saccharine 
matter from the grain. 

The specific gravity of the first and second worts, when 
mixed, is about 1*0G0 ; and the liquor contains about 60 
lbs. of saccharine extract per barrel of 3G gallons. The 
throe mashings employ about 27 gallons of water to every 
bushel of ground meal. 

Fermentation , — This consists in bringing the worts to a 
fermented state. The worts are di*awu off into a ferment- 
ing vessel, and yeast or ferment is added, sufficient to 
decompose the sugar in the liquor. The process is com- 
menced at a temperature between 60° and 70°, which soon 
afterwards rises to 85° or 90**. The first appearance of 
fermentation shows itself by a ling of froth round the edge 
of the vat usually within an hour after the addition of the 
yeast ; and in the course of five hours the extrication of 
carbonic acid from the particles throughout the whole body 
of the liquor causes frothy l)ubble8 to cover its entire sur- 
face. The yeasty froth begins to subside in about thirty- 
six hours, and when tho attenuation gets more advanced 
the greater part of it falls to the bottom, on account of its 
density relatively to the subjacent , fluid. In from forty- 
eight to sixty hours the liquor begins to grow clear, and 
becomes comparatively tranquil. It is stirred up occa- 
sionally during the fermentation, and the vessel is kept 
mostly closed after the first violence of the action. The 
specific gravity of the liquor diminishes as the process ad- 
vances ; tho fermentation converts the sugar into alcohol 
or spirit, and as the alcohol Is lighter than water It 
diminishes the specific gravity of tho whole. The liquor 
itself is now called ivash. One hundred gallons of this 
wash contain about 12 gallons of proof spirit ; if tho whole 
of the sugar were decomposed (which it never is in prac- 
tice), the produce of spirit would be greater. In the great 
distilleries, where the quantity of liquor operated on at 
once is very large, the duration of tho fermenting process 
is longer than that above named. 

Diatillation , — Great distilleries arc usually mounted 
with two stills, a larger and a smaller. The former is 
the wash still, and sciwes to distil from tho fermented 
worts a weak crude spirit called low wineit; the latter 
is the low-wine still, and rectifies by a second process 
tho product of the first distillation. In these successive 
distillations a quantity of fetid oil, derived from tho com, 
comes over along with the first and last portions received, 
and constitutes by its combination what is styled the strong 
and weak faints. These milky faints arc carefully sepa- 
rated from the limpid spirit by turning them as they begin 
to flow from the still Into distinct channels, which lead to 
separate receimrs. From these receivers the various 
qualities of spirit, low wines and faints, are, for the pur- 
pose of redistillation, pumped up into charging backs, from 
which they arc run in gauged quantities into tho low-wine 
and spirit still. 

The distilling apparatus where the old form of still is 
in use, is thus arranged ; — The wash is conveyed through 
pipes from the fermenting vessel to the wash charger, which 
is a closed iron cistern caj^ble of containing 80,000 gallons. 
From this vessel the wash flows into the w^-still, a copper 
vessel holding 20,000 gallons. It is heated by a fire be- 
neath, and is terminated at the top by a cover, which gradu- 
ally decreases in diameter, and at length joins the worn, 


in another vessel. Fig. 1 shows tho present form of wash- 
still. . If not agitated tho thick particles of the wash would 
settle on tho bottom of the still jind cause it to bum. To 
prevent this the apparatus shown, called the ** rouser,” is 
introduced, and being revolved while distillation is going 
on the chains attached sweep the bottom of the still and 
keep its contents in motion. The wash is made to boil, 
and as alcohol boils and passes off in vapour at a tempera- 
ture of 180° Fahr., while water requires a temperature of 
212°, tho heating is so managed as never to reach 212°, 
and alcohol-vapour passes off with only a small portion 
of water-vapour. If the process were periectly conducted 
no water would pass off with the spirit ; but in practice there 
is always some, and to this extent the spirit is weakened 
by the mixture. The alcohol-vapour passes off into tho 
worm, which is a copper tube curved spirally round the 



inside of a vessel thirty foct high, called tho worm-tub ; 
the tube is two feet in diameter at the upper part of tho 
vessel, and diminishes down to two inches near the bottom. 
The worm-tab is filled with constantly flowing cold water, 
which keeps the copper worm at such a low tempcratiiro 
that tho vapour in the wonn is condensed into a liquid. 
This liquid, forming the lota wines, flows out of the narrow 
end of the worm into tho low-wincs receiver, from which 
it again flows into the spirit-still Another disliJIation 
occurs, and sometimes a third, until so much of the water 
is driven off as to leave the spirit of a proper strength. 

A great improvement in large ^stillerica is in the use of 
the “ coffee ” still It is a largo vertical still of considerable 
height, with an internal arrangement of alternate shelves. 
The liquor to be distilled is introduced at tho top, and drops 
from shelf to shelf until it reaches the bottom f all the 
way down it encounters a current of steam, which b passed 
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in at the bottom* The process is continuous, and the separ- 
ation is so complete that the spirit constantly passes off to 
the condenser from the to]^, and the waste liquor runs off at 
the bottom. Where the only object is to produce spirit for 
commercial purposes any substance containing starch may 
be used for the production of the wort. Potatoes are largely 
used for this purpose. The spirit is much contaminated 
with fusel oil or amylic fUcohol, which must be separated. 
It has a high boiling-point, but is carried over by diffusion. 
The same impurity is found in raw-grain whisky, and gives 
rise to the unpleasant effects of that spirit. 

Standard or ** proof spirit ” consists of ono-half absolute 
or pure alcohol and one-half water: if a given bulk of 
distilled water weighs 18 ounces, an equal bulk of proof 
spirit will weigh exactly 12 ounces. This difference of 
specific gravity gives rise to the construction and use of 
the Hydiiomktbb. There are certain stages or degrees 
of strength, “ above ” or “ below proof,” according to cir- 
cumstances ; thus, the strongest spirit produced by distilla- 
tion is 70® above proof, spirit of wine is not less than 48® 
above proof, raw spirits sold by the distiller to the rectifier 
are at 26® and 11® above proof, and gin is about 17® below 
proof. The rectifying, or giving a modified strength and 
a peculiar flavour tp spirit, is effected in totally distinct 
establishments from those in wliich the spirit is produced 
from grain. Scotcli and Irish vshUhy aro distilled spirits, 
the flavour of which is derived from the malt having been 
dried by peat. English gin is flavoured with juniper 
berries, sugar, and otlicr substances. 

A large revenue Is derived from distilled spirits, and the 
revenue officers exerrise a most rigorous supervision over 
all the operations of a distillery. 

Desfructiue dUtUlation, — Many substances arc distilled 
on the large scale in a dry state, os tar, petruleum and 
paraffin oils, benzole, and bisulphide of carbon, which are 
constantly purified and rectified by diy distillation. Other 
substances, when exposed in retorts to a red heat, are split 
up into other products, as in the destructive distillation of 
wood, where the products obtained are charcoal, acetic acid, 
and naphtha; peat, for charcoal, ammonia, and paraffin; 
coal and sb^e, which at a low temperature give coke, 
paraffin-oil, and ammonia, and at a high temperature, as in 
the manufacture of gas, coke, benzoic oils, and ammonia. The 
splitting up of fats into fatty acids and glycerine by super- 
heated steam is another large destmetivo distillation industiy. 

DXSTOR'TIOM. This term comprises all permanent 
deviations from the natural shape or position of the body 
which are effected by the influence of exteinal or internal 
force in parts originally soft and flexible, or such as have 
acquired unnatural pliancy by accident or disease. 

1. Every part of the body capable of independent motion 
is fumislied with two sets of muscles acting in contrary 
directions, the purpose of wbicli is obviously to bring the 
part back to its place after movement in either direction. 
But if one set of the muscles should be suddenly cat 
across, the tension of their antagonists still remaining in 
action, the consequence would be a movement in obedience 
to the latter till the contraction had reached its limit ; 
and the part in question would permanently retain the 
position into which it had thus been moved. The same 
efibet would result if the muscle, instead of being divided, 
were paralyzed by the interruption of its nervous com- 
munication wiih the brain. Again, if the tone of one 
mdscle were increased by spasm or otherwise, so as to give 
i^ a decided preponderance over its antagonist, the result 
I would be aimilw. These considerations will sufficiently 
explain the nature of one largo class of distortions, namely, 
those which result from affeotions of the brain ^ muaeles, 
and nerves. 

The simplest of these is the drawn mouth or ker^plegM^ 
which araes from the muscles of the cheek on due side 
being paralyzed, and the zetnetors of the opposite angle of 


the month, no longer balanced by an equal force, drawing it 
up towards their origin, and retaining it in that position. 

Strabismus^ or squinting, is frequently prcKiuced in the 
same way by a partial paruyiis of that muscle the office of 
which is to turn the globe of the eye in the opposite direc- 
tion, or it may arise from undue contraction of the muscle 
on the same side. 

Wry-neck is a distortion also dne to irregular muscular 
action. It generally comes on gradually in dnfaucy, and 
consists in a shortened and contracted state of the stemo- 
mostoid muscle of tliat side to which the head is inclined 
and from which the face is turned. Club-foot is often 
nothing more than a similar contraction of the muscles of 
the calf, which draw up the heel and eventually disturb the 
integrity of the ankle joint. 

2. Bnt by far the most common and important dass of 
these affections is that which originates in disease of the bones. 

The firmness and rigidity of the bones depends upon the 
dne proportion of the earthy matter, phospliato of lime, 
that enters into their composition. If the proportion of 
this ingredient be too great, as in old age, and in the 
disease called fragitiias ossium, they become brittle, and 
are broken by the slightest causes ; if it be loo small they 
become unnaturally pliant, and are distorted by the pres- 
sure of the superincumbent weight or the contraction of 
the muscles. 

The latter condition is prevalent with other structnral 
changes in the disorder called rickets (rachitis). This 
malady seldom appears within the ordinary period of lacta- 
tion or after puberty. It is most common among the poor 
and in closely peopled districts, as all the diseases of chil- 
dren are ; but it is by no means confined to either, or to 
children whose constitutions are apparently the most feeble 
in other respects. Indeed it is a frequent remark that the 
most robust and powerful men exhibit tokens of having 
been rickety in their childhood. Among such indications 
are smallness of the pelvis, with inward or outward curva- 
ture and disproportionate shortness of the lower limbs. 
This sudden chock to the development of the skeleton, con- 
stantly observed in rickety children, witli the distortion 
arising from the unnatural softness of the bones, is the 
most usual cause of the short stature of dwarfs. 

Recovery, even from considerable degrees of this affec- 
tion, is more frequent and rapid than might be imagined ; 
bnt the pelvis and lower limbs, which, as above mentioned, 
are the most commonly and extensively implicated, seldom 
completely regain their natural proportions. This fact, as 
it regards the female pelvis, is worthy of notice, being the 
cause of by far the most dangerons kind of difficult parturi- 
tion. It is in extreme cases of Lhis sort that the Cassarean 
operation has been practised. 

Independently of rickety distoriion, there are two other 
kinds of curvature of the spinal column which demand a 
brief notice. The first, which has frequently been mis- 
taken for rachitis, is usually called lateral curvature^ to 
distinguish it from the more serious kind of distortion next 
to be considord, which is called angular curvature. 

Unlike rickets, which almost always commences in in- 
fancy or early childhood, lateral curvature of the spine 
seldom appears before the tenth year. The external de- * 
formity consists in the prominence of one hip (generally 
the right), and elevation of the corresponding shoulder, 
the blade of which sticks out in an unsightly protuberance 
behind. The opposite hip and shoulder are respectively 
flattened and depressed, and the symmetiy of the chest is 
destroyed, one side being larger than the other, and both 
twisted and misshapen. On examination the spine is 
fonnd to have a doable curvature sideways so as to re- 
semble the letter 8, but generally turned the other way, the 
concavity of the lower curve being on the right side and 
the upper on the left side. It arises from wetness In the 
! spinal muscles and local elongations of the ligaments of 
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the TertebnB, from the hahit of reetiog the weight in sitting 
or standing mgre on one side than the other, and that aide 
is Qsnally the ri^^t. The snbjeets of this kind of distor- 
tion are chiefly uender and delicate girls in the middle and 
upper classes, the poor being comparatively exempt. It is 
much promoted by means often need to prevent it, snch as 
by confinement and restraint of the person and posture by 
stays, backboards, high-backed chairs, redining on a board, 
and other contrivances to improve the figure and restrain 
the development of the natural form, as well as by the 
sedentarv habits and inappropriate exercises of the academy 
or school-room. 

Angular enrvature of the spine is a defonnity very dif- 
ferent in its nature and appearance from the last described. 
It arises for the most part from ulceration of a scrofulous 
kind in the vertebrs. The support in front being thus 
lost by the decay of the bones, the spine is sharply bent for- 
wards so that one or more of the spinous processes project 
behind, indicating the position of the diseased vertebra;. 

Rlieumatism and other disorders, and even common In- 
flammations, occurring in a high degree within the joints 
or in their neighbourhood, occasionally produce like oifects. 

8. Distortions are sometimes occasioned by thoooiitrac- 
tion of other parts than those concerned in motion. 

Such are those of the fingers and toes, which arise from 
chronic inflammation and permanent contraction of the 
aponeurosis, or fascia, a strong inelastic and fibrous mem- 
brane attached to the projecting points of bone, and 
stretched beneath the skin of the palm and sole for tlie 
protection of the nerves and other soft parts during the 
act of forcible grasping. The cicatrices left after a bum 
also produce various degrees of distortion. 

A slight injury of the face below the eye, or the simple 
contraction from some other cause of the skin of that port, 
may produce the deformity called ectropium, or eversion of 
the lower lid ; and the opposite state of inversion (eafro- 
pium or tnchioMii) may result from a similar contraction 
of ths^dge of the eyelid itself. 

4. Another class of distortions may arise from external 
pressure, as of the bones and cartilages of the chest from 
tight stays, or of the phalanges of the toes from tight or 
ill-made shoes. 

BXSTRBSS (disiHctio), in the jurisprudence of the 
middle ages, denotes legal compulsion generally. The 
modern distress, in its most simple form, is the taking of 
a man's movables in order to compel him to discharge 
some duty or make amends for some wrong. 

Some rights, to which the law annexes the remedy by 
distress, have not been left to the protection afibrdod by 
the mere detention of the ditirean^ by which term the 
thing taken is also designated ; in certain cases a sale of 
the property taken by way of distress is allowed, if, after 
a certain interval, the party distrained upon refuses or is 
unable to discharge the duty or make amends for the 
wrong. 

Distresses arc made either for some duty omitted, or 
for some wrongful act done by the distrainee. Under the 
head of Stress for omMotu the most important among 
the feudal duties for which a distress may be taken is 
rent. Bent, in its original and still most usual form, is a 
payment agreed to be made by the tenant to his landlord 
for the occupation of land or a house. Such rent is de- 
nominated ren^BBrvice. To rent-sendee tlie law annexes 
the power of distress, without any agreement between the 
parties. By 4 Geo. II. c. 28, s. 5, the like remedy by 
distress is given in Gases of rent-seck as in the case of 
rent reserved upon lease. See Rknt. 

• There is also distress for damage done, which is called 
distress for danage-feasant. Cattle or dead battels may 
be taken and detained in order to compel the payment of 
a reasonable sum of money for the injury sustained from 
such cattle or dead chattels being wrongfully upon pro- 
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perty in the occupation of the party who takes thorn, and 
doing damage there. This is called a distress of tibingB 
taken damage-feasant (doing donflige). 

The occupier of land may defend himself from damage 
by detaining the cattle which did the injury tiU compensa- 
tion is made for the trespass. Kot only the occupier of 
the land trespassed upon, but other persons entitled to 
share in the present use of the land, or of the produce, as 
commoners, &c., may distrain. In cases of distress for 
rent the party distraining must have the reversion. 

If cattle trespass through the default of the occupier of 
the land, as by his neglecting to repidr bis fences or shut 
his gates against a road or a close in which the cattle 
lawfully were, such negligent occupier cannot distriun 
unless the owner of the cattle anffer them to remain on 
the land after notice and time given to him to remove 
them ; and if cattle trespass on one day and go off before 
they arc distrained, and are taken trespassing on the same 
land on another clay, they can be detained only for the 
damage done upon the second day. 

Cattle, if once off the land upon which they have tres- 
passed, cannot be taken. The occupier must get satisfac- 
tion for the damage by action. 

Things noccBisary for the carrying on of trade, as tools 
and utensils, or for tillage, as implements of husbandly, 
beasts of the plough, and sheep as requisite to manure 
the land, are privileged from distress while other sufficient 
distress can be frtund. But this rule does not extend to a 
distress for a toll or duty arising in respect of the thing 
taken as a distress, or of things connected with it ; as a 
distress of two sheep for market-toll clmmed in respect of 
the whole flock, or of the anchor of a ship for port-duty 
duo in respect of such ship. 

Things which a pei'soii has for the purpose of doing 
something to them hi the way of his trade cannot be taken 
npon a distress on such person ; as a horse standing in a 
smitli's shop to be shod, or put up at an inn, or cloth sent 
to a tailor's sliop to be made into clothes, or com sent to 
a mill or market to ho gi'oiu^d or sold. The goods of a 
guest at an inn are privileged from distress, as are also the 
goods of a lodger ; but this exemption does not extend to 
the case of a chariot standing iii the coach-house of a 
lirory stable-krcpc)'. Goods in the hands of a factor for 
sale ore privileged from distress ; and also goods consigned 
for sale, landed at a wharf, and placed at a wharfinger's 
warehouse. 

Beasts of the plough may bo distrained if no otlier 
distress can be found. Beasts of tlie plough may also be 
distrained upon where the only other sufficient distress 
consists of growing crops, which, though subject to dis- 
tress, are not, as they cannot be sold until ripe, im- 
mediately available to tho landlord. By 12 & 18 Viet, 
c. 92, it is provided that food and water shall be given to 
impounded cattle. By the Agricultnral Holdings Act, 
1888, cattle put out to feed can only be distraint npon 
for tho amount paid for such feeding; and agricultural 
machinery, &c., not the property of a tenant, cannot be 
distrained. 

A thing cannot be distrained while it is in use, as an 
axe with which a man is cutting wood, or a horse on 
which a man is riding. Implements in trade, as frames 
for knitting, weaving, &c., are privileged from distress 
while they are in use, otherwise they may be distrained 
upon if no other sufficient distress can bo found. Fixtures 
are absolutely exempt from distress. Animals yerm naturto 
cannot be distrained. 

Bent is not due until the last moment of the day on 
which it is made payable. No distress therefore can be 
taken for it until following day. A distress foi^ rent 
or other duties or services can be taken only between sun- 
rise and sunset, but cattle or goods found damage-feasant 
may be distrained at any time. 

8 
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No distroM can be taken for more than six years* 
arrears of rent ; nor can any rent be claimed where non- 
parent has been aequilsoed in for twenty years (8 & 4 
WUl. IV., c. 27). In the case of agricnltorol holdings dis- 
tress can only be taken for one year's rent (Agricttltoral 
Holdings Act, 1888). 

Under 8 Anne, e. 14, and 11 Geo. II., c. 19, where a 
lessee fraudulently or clandestinely carries off his goods in 
order to prevent a distress, the landlord may within five 
days afterwards distrain them as if they hud still continned 
on the demised premises, provided they have not been 
sold for a valuable consideration. And by the 
seventh section of the latter statute, where any goods frau- 
dulently and clandestinely carried away by any tenant or 
lessee, or any person aiding therein, shall be put in any 
house or other place, locked up or otherwise secured, so as 
to prevent such goods from being distramed for rent, the 
landlord or his bailiff may, in the daytime, with the assist- 
ance of the constable or peace-oiHccr (and in case of a 
dwelling-house, oath being first made of a reasonable 
ground to suspect that such goods ore therein), break 
dpen and enter into sucli a house or place, and take such 
goods for the arrears of rent as he or tliey might have 
done if such goods had been put in an open field or place. 

The landlord may enter a house to distrain if the outer 
door bo open, although there be other sufiicient goods out 
of the house. It is not lawful to break open doors or gates; 
but if the outer door bo open, an inner door may be forced. 
If the landlord, having distrained, is forcibly expelled, ho 
may break open outer doors or gates in order to retake the 
distress. If a window be open a distress within reach may 
be taken out at it 

A distress may bo made cither by tlio party himself or 
his agent. The authority given to the bailiff, as he is 
Ciilled, is usually iu writing, and is then called a wairaiit 
of distress; but a verbal authority, or the subsequent 
adoption of the act by the party on whoso behalf the 
distress is made, is sufficieut. In order that the distrainee 
may know what is included in the distress, an inventory of 
the goods should be delivered, accompanied in the case of a 
distress for rent by a notice stating the object of the dis- 
tress, and informing the tenant tiiat, unless the rent and 
charges be paid within five days, the goods and chattels 
will be sold according to law. This notice is required by 
2 Will. & Mary, sess. 1, c. 6, s. 2. lly 11 Geo. II. c. 19, 
8. 10, goods distrained for any kind of rent may be im- 
pounded on auy part of the tenant’s ground, to remain 
there five days, at the expiration of which time they are 
to be sold, unless sooner replevied. After the lapse of a 
reasonable time the landlord is a tresimsser if he retain 
the goods on the premises without the express assent of 
the tenant, which assent is generally given in writing. 

The 2 Will. & Mary, sess. 1, c. 6, s. 8, directs that 
corn, grain, or hay distrained be not removed, to the 
damage of the owner, out of the place where the same 
ahall be found or seiz^, but bo kept there until replovied 
or sold; and 11 Geo. II. c. 19, which gives a distress for 
rent-service upon growing crops, directs, secs. 8 and 9, 
that they sliall be cut, gathered, and laid up, when ripe, in 
the barn or other proper place on such premises, or if 
none, th^u la some other barn, &c., to be procured for 
that purpose, and as near as may be to the premises, giv- 
ing notice within one week of the place where such crops 
are deposited; and if the tenant, his executors, &c., at any 
time befoio the crops distrained aro ripe and cut, pay or 
tender the rent) costs, and charges, the goods distrained 
are to bo restored. In all other cases, if rent or other 
duty be paid or performed, or tendered to be paid or 
performed, bofoie toe distress impounds^ a subsequent 
detafdor is unlawful, and a subsequent linpoundiog or 
driving to the pound is a trespass. 

The 14 & 15 Viot c. 25, providet that growing crops 


if seized under a fferi fidat 9h<^^^ default of other 
snfficient distress, be liable to rent which piay accrue as 
long as such crops shall remain on the land. 

The statutes which authorize the sale of distresses 
extend only to those made for rent; and nothing can be 
distrained which cannot be returned in as good a state as 
when taken. 

A distress made by a party who has no ri|^t to distrain, 
or made for rent or other -service which the party offers to 
pay or perform, or made in the public highway, or upon 
goods privileged from distress either absolutely or tem- 
porarily, is called a wrongful diKtruB. Where no right 
to distrain exists, or wliere the rent or duty is tendered 
at the time of tlio distress, the owner of the goods may 
rescue them or take them forcibly out of the possession of 
the distrainor before they are impounded, but if impounded 
he cannot justify a breach of the pound to take them out ; 
or bring either an action of replevin or trespass. In 
replevin, the cattle or gewds taken are to be redelivered to 
the owner npon his giving security, by a replevin bond, for 
returning them to the distrainor in case a return shall be 
awarded by the court; and therefore in this action 
damages are recovered only for the intermediate detention 
and the costs of the replevin bond. In the action of 
trespass tho plaintiff recovers damages to the full value of 
tlie goods; because, upon such recovery, the property in 
the goods is transferred to tho defendant. 

No action can be maintained for distraining for too 
much rent, unless tho goods seized and sold ore excessive 
with reference to tho actual arrears. 

An excessive distress is where tho goods distrained are 
excessive in value and quantity, and an action for 
damages lies in such a case. 

DISTRIBU'TION, a word of extensive importance 
both in political economy and physical science. As 
applied to the former, it comprehends tho great «()cial 
machinery by which the products of industry — the 
necessaries and luxuries of life — aro diffused through the 
whole community. If tho laws of distribution are not 
duly carried into operation, we must, with all onr super- 
abundance of national wetdth, necessarUy hocomo, on tho 
one part a class of unproductive idlers rolling in affluence, 
and on tho other a roco of degraded paupers— the two 
classes thus assimilating to the patfoni and clientes of 
the Homans when the old republican virtues had become 
extinct Bat in order to caiTy tho laws of distribution 
into full effect, useful labour, profitably employed, is the 
great essential. Food, sbeltir, and raiment, which aro 
^1 produced by iudustr], are the three first requisities. 
The natural wants of society, when in a healthy state, 
will fud in distributing the prodnots of labour, Tho first 
object of industry is the cultivation of the soil, by which 
the food of man is supplied. The next is the erection of 
domiciles and the manufacture of household furniture, for 
p(otcc^g us from the inclemency of the seasons and 
securing our domestic comforts. The toird object is the 
fabrication of raiment for clothing and decorating the 
person. When these wants are supplied toe mind is 
gradually directed to those operations of laltour which 
contribute to the omamonts, the enjoyments, andf the 
luxuries of life, by which a nation nsaally arrives at 
greatness and a people becomes opulent 

The mun element of this state of tilings is the spirit of 
commercial and manufactaring enterprise, which affords 
employment to myriads, and enables us to possess the 
surplus commodities of the most distant lands in exchange 
for the productions of our native indnstiy. Every cir- 
cumstonoe which tends to check this spirit circuxnsoribes 
our means of employment to the indusl^nB masses; and 
every tmdertaking, whether of a commercial, manufaetur- 
ing, or national character, which contributes to sodal 
amelioration, is oalculated to promote both useful and 
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ornamental labour, and thus is the means of distributing 
the prodncti^pB of industry among every class of society ; 
while, at the same time, it affords ample funds for the 
exigences of the state, the support of our public Institu* 
tions, and the due sustentation of the unfortunate, the 
aged, and the infirm. 

Various adventitious circumstances may tend to arrest 
the progress or check the prosperity of commercial enter- 
prise — 8uch*as war or civil anarchy, or great political 
revulsions— all of which are ever destructive to the arts of 
peace ; although, without question, the most formidable of 
all checks to social prosperity is a deficiency or excessive 
dearness of food. Presuming, however, that food is 
abundant, of which, under the operations of free trade, we 
liave the best guarantee, the next social difiicalty is that of 
affording employment to all who arc dependent on labour 
for their daily subsistence, and thus distributing the food 
and other necessaries of life through the whole community. 
Tins principle of distribution, through the agency of use- 
ful labour, is to the body ])olitic like the iiesirfs blood in 
the body physical. It is the vital stream of sotnul life, 
which, like the arterial current of tiio animal economy, 
passes from tho highest to the lowest members of the 
state, and, ns it flows in its courac, imparts vitality, 
health, and energy to nil. To afford employment to the 
labouring classes in times of peace has been the great 
difficulty of all modern statesmen. Some of tliem appear 
liko children picking pebbles on the sea-shore, who ore 
pleased with the discovery of a few worthless toys, instead 
of taking an expansive view of the vast ocean of wealth 
which lies expanded before them. William Pitt recom- 
mended, as the gi'cat panacea for the want of employment, 
th(i army and navy, which, he stated, were always open to 
tho working classes. But it must be evident that this 
advice can only be applicable in a time of war. The 
important difficulty is iu affording employment to a great 
population during a period of peace, especially when steam 
and machinery, in idmost all branches of manufacturing 
industry, can accomplish by tho aid of one man what 
used to require a hundred. 

It has been remarked by a popular lecturer on socia] 
economy that “tho condition of tho working classes is 
constantly deteriorating, and that the producers of wealth 
receive a very inadequate portion of the results of their 
industry.” Some have ascribed popular distress to over- 
production but until every man, woman, and child has an 
abundance of food and clothing, and proper housing, this 
explanation is fallacious. If distribution were effective 
over-production could not exist so long as multitudes were 
in want of those productions. In trutli, the want of 'dis- 
tribution, which is so lamentably defective all over Europe, 
may be looked upon as a kind of social disease which is 
calculated to disarrange and enfeeble every portion of the 
body politic. If the limbs and inferior members become, 
diseased from want of circulation and nutriment the trunk 
itself must soon fall beneath its own weight. 

Fortunately for tlie great interests of mankind a now 
order of things, resulting from freedom of commerce and 
•cheap food, has been ^led into existence. Steam and 
mocliinory, which at one time menaced tho destruction of 
nearly all physical labour, now accomplish more in affording 
the means of productive employment, and thus promoting the 
principles of distribution, than all the statesmen or politi- 
cal economists of mudorn times have ever devised. Ma- 
chinery, railways, steam navigation, manufactures, freedom 
•of commerce, gr^t 'national and local improvements, and 
the spirit of soci^ regeneration, are all calculated to call 
forth tho industrial energies of the labouring masses ; and 
by our freely exchanging the surplus prodnets of native 
industry for those of tl^e whole world we shall afford 
remunerative employment to myriads, and thus effectually 
'Cariy out the great principles of distribution through every 


grade of society. But unless these principles are fully 
nutmtttincd and liberally fostered the free current of distri- 
bution will bo arrested, and th<f mighty population of the 
British Empire, instead of couHtitutiug Its glory and its 
stmngth, may become Its weakness and its bane. The 
subject is further elaborated in the various writings of 
Mr. J. S. Mill, Professor Fawcett, and the several publica- 
tions of the Cobden Club. 

D1THYJRAM3US, the name of a hymn in honour of 
Bacchus (the Ditbyrambus or “ twice-boni,” alluding to 
tho god^tt second gestation in tho thigh of Zeus), sung by 
a chorus of fifty men or boys as they danced round the 
blazing altar of tho god ; from this peculiarity it was also 
called the cycZfc or circling chorus. The original subject 
of the song was the birth of Bacchus. No s^cimens of it 
hayc survived. From the dithyramb arose tho Giieek 
Duama. 

DIURETICS arc agents which augment the urinary 
secretion and facilitate its expulsion from the bladder. 

In attempting to ascertain or account for tlieir mode of 
action we must constantly bear in mind the nature of tho 
fuiictions of tho kidneys — viz. not only to remove from tho 
body a considerable quantity of its fluid contents, but at 
the same time a great number of saline and other principles, 
the retenliou of which for any considerable time in the 
system causes serious departure from its healthy state, and 
ill some instances speedy death. Not only therefore must 
the quantity of fluid eliminated be in duo proportion, but 
the quality or chemical constitution of it must also he of 
a proper kind. Tin* means which we employ to attmn our 
object may be classified according to their primary modes 
of action on the system. Some are stimulant, such as 
gamboge, cytisus scoparius, alcohol, cantharidos, spirltus 
mtheris nitric], oil of juniper, oil of turpentine, &c. Some 
again are sedative, sucli as lactnea virosa, leontodon tar- 
axacum, digitalis, squill, colcdiicum, &c. Others arc re- 
frigerant, of whicii some render tho urine acid, such as the 
dilute mineral acids ; some, on the opposite hand, render 
the urine alkaline, such as the carbonate of potassa, acetate, 
iai'trato, and bitai’trute of potassa; while certain salino 
diuretics do not render it either acid or alkaline, such as 
nitrate of potassa, bichlornto of soda, &c. When a very 
great quantity of .fluid is present in the body some of it 
must ^ carried off by other means before diuretics can 
act, as tho absorbents under such circumstances do not 
furnish a supply to the kidneys, the activity of absorption 
being always in an inverse ratio to the smallness of the 
quantity of the fluid present. If there be great general 
debility of tho system, and particularly of the absorbents, 
tills state must be obviated either by the exhibition of 
tonics previous to or along with the diuretic remedies. 

DIUR'NAL MOnOBT, a term applied by astronomers 
and cosmographers to the daily I'cvolution of tho earth 
round its axis from west to east, by which all tho apparent 
motions of the heavenly bodies can, be accounted for. 
According to this now universally established theory tho 
revolution of the whole celestial hemisphere from east to 
west is apparent only. During the period required by the 
earth to perform its diurnal revolution, tho sun, moon, and 
stars may be roughly said (omitting their own proper motion) 
to appear to return in tlic course of twenty-four hours to 
the relative places tliey previously occupied. Although 
tho stars differ in the extent of the path they apparently 
traverse, those at the poles having much the shortest arcs, 
and those wliich rise in the east the lonpst, yet every star 
is above tho horizon for tho same period of time. But 
these apiiearances arc all clearly explained on astronomical 
principles when wc admit the theory of the diurnal revela- 
tion of the earth, the motions of the licawnly bodies being 
only apparent to our senses, precisely as tho ban)& of a 
river appear in motion to those who may be quietly seated 
in a stcam-vcsscl. 
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Connected with the diurnal motion of the earth is the 
diurnal change m the variation of the compiut^ which lias 
been the sonrce of much^ speculation. If we commence 
our observations of tbi magnetic compass about seven 
o'clock in the morning, wo shall perceive the needle to have 
a slight westerly motion, which continues till about two 
o’clo^ in the day. At this period its direction appears to 
change, the needle slightly retrogrades, and returns east*- 
ward nntil evening. It then tidces a westerly direction, 
and returns during the night or early in the morning. Its 
maximum direction easteriy is about seven in the morning. 
At some periods of the year, especially during the summer 
months, die daily change of vaiiation amounts to 14' or 15'. 
See Declination. 

DXVAK' or DXWAN' is a Persian word familiar to 
readers of works relating to the East, where it is used 
to signify cither a book of many leaves, a register of pay- 
ments or account, a collectiou of poems or songs by ono 
and the same author, or a senate or council. In this 
last sense it is most frequently met with in reference to 
the privy council or cabinet of the Sultan of Turkey. It 
utky also rofer to the low scats or cushions placed for the 
accommodation^ of guests, and in Western Europe is thus 
used somethnes In reference to a kind of sofa. 

DIVE (River). See Calvados. 

DIVERGENCY and DIVERGENT. Sec Con- 
vergent. 

DIVERS (ColymbidsQ), a family of swimming birds 
(Anskrrs), having a smooth, straight, compressed, and 
pointed bill. TJie Colymbidaj arc expressly formed for 
aquatic habits. On the land iliey are awkward aud em- 
barrassed, shuffling along with their breast on the gi'ound ; 
but in the water tliey display amazing address and quick- 
ness, and they ti*ust to their powers of diving for safety. 
It is not often that they can be forced to take whig, and 
they rise with difficulty; when, however, they have attained 
a due elevation in the air, tliey sweep along very rapidly, 
and arc thus enabled to migrate or change their abode from 
the sea to inland lakes, or vice versa. The wings arc 
small, concave, and composed of stiff fcathei’s ; they are 
used as uai*s for giving additional impulse to the body when 
under water while tlie bird is escaping pursuit nr giving 
chase to fislics. The limbs arc placed as far back os pos- 
sible; the tarsus is flattened laterally so as to cut the 
water, and the toes, either lobated or webbed, are so ar- 
ranged as to fold up into a sniull compass when drawn 
towards the body in order to give the stroke. The plumage 
is deep, close, silky, and extremely glossy. The tail is 
short or wanting. The body is flat and oval, and from its 
depressed contour appears to float more deeply on the 
surface of the water than it does in reality. 

The family Colymbidte comprises two genera, tho 
Grebes (Podlceps) aud the true Divers (Colymbus). 

In the genus Colymbus the bill is long, straight, and 
sharp-pointed ; tho feet are large ; the tlirce anterior toes 
arc webbed, tho hind toe is small and lobed ; the tail is 
short, and concealed by tho upper coverts. 

In their aquatic habits and mode of life the tme divers 
resemble the grebes, being more truly marine than the 
latter birds, who prefer lakes and fresh waters gone- 
raQy to the ocean. They seldom fly, unless for the pur- 
pose of 'migration. In swimming their broad flattened 
body IS often immeroed in the water, the head and nock 
only appearing above the surface. They dive without 
exertion, and can swim to a great distance before rising 
to breathe. The species of this genus are limited in num- 
ber, and confined to the northern latitudes. They are 
migratoiy, passmg in qpring to the polar regions, where 
they breed among the fresh-water lakes of the interior, 
when^ on the approach of winter they vi^t the coasts of 
more soutliem countries and those of our islands, feeding 
on herrings, sprats, and other fish. They lay but two 


eggs. The young differ greatly from the adults in plumagOf 
and do not acquire maturity until after the.^bird general 
moult. The divers are wild and cautious. Their voice 
is a loud wailing cry or scream. 

Tile Great Northern Diver (jColymhus glacialis')^ the 
largest species of this genus, measuring nearly 8 feet in 
length, is met with chiefly in the arctic regions of both 
hemispheres, bnt advances further soutli at )jie approach 
of winter, when it occurs in great abundance about the 
shores of the northern parts of Scotland. At this period 
it lives principally on the sea, capturing herrings, sprats, 
and other small fish by diving ; but in the summer those 
birds frequent the numerous fresh-water lakes of the ex- 
treme north, on the margins of which they make their largo 
flat nests of dry herbage. On land the diver is very awk- 
ward, as it is compelled to rest upon its lower surface, and 
push itself on with its feet ; but in the water it moves 
with surprising rapidity, its speed equalling that of a four- 
oared boat ; and even under water it moves with undimin- 
ished swiftness, coming up at intervals for the soke of air, 
but often remaining below tho surface for six or seven 
minutes at a time. 

The Black-throated Diver (Colymhus arcUcus) is com- 
mon to Europe, Asia, and North America. The young, as 
well as adulto, visit the Scottish friths and lakes, but are 
by no means abundant, though it is said that individuals 
occasionally remain during the summer, and probably 
breed on some of the lakes of the northern and western 
Highlands. This species is common in Hudson Bay, but, 
according to Richardson, is rarely seen upon tho lakes in 
the interior. 

The Red-throated Diver {Colymbus septentnoHalis')\s 
common to tho arctic regions of Eui‘ope, Asia, and America ; 
it is abundant on tho const of Hudson Bay, and upon the 
lakes of the interior, its haunts reaching even to the ex- 
tremity of Melville Peninsula. The winter migration^ of 
this species extend to the soulhorn coast of England. 

DIVES, a small town of France, in the department 
of Calvados, situated on the river Dives, 12 miles west of 
Pont FEveque, once a place of much iiiiportaiice, and still 
of great interest. Tho old church of Notre Dame has 
handsome carved doors, tablets with the names of the 
leaders who embarked with William, and other curious 
objects. There are also many interesting old houses, one 
of which was for some time tho residence of Madame de 
Bevigin^. On a hill to the north-east of tho town there ia 
a monument to William tho Conqueror of recent erection, 
on the spot where he sat for many anxious days awaiting 
the arrival of the ships of his fleet at the appointed 
rendezvons. Population, 1001. 

The river Dives rises in the high ground in the south 
part of tho department, aud has a northerly course of 60 
miles to the English Channel. The harbour at its mouth, 
formerly large and safe, was tho rendezvous of the fleet 
^ith which William the Conqueror invaded England, and 
the river was navigable 12 niiles up; but it is no longer 
navigable, and the haibour is silted up tc the extent of 
nearly a mile. 

dividend, in commerce, is a word which has two 
distinct meanings. In its more general employment* it is 
understood to express tho money which is divided, pro 
rata^ among the creditors of a bankrupt trader out of tho 
amount realized from liis assets. See Bankrupt. 

Its other meaning is not so appropriate as that which 
has just been explained. It is used to signify the half- 
yearly payments of the perpetual and terminable annuities 
which constitute the public debt of this country. The 
payment of these so-c^ed dividends is managed on the 
port of the government by the Bank of England, which 
receives a compensation from the public for the trouble 
and expense attending the duty. The periodical profits 
on sbans in joint-stock ooznp^es, as railways, ranki^ 
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4be., are also called diyidende. See Bank, Banksb, j 
Banking. I 

DXVXDXMB, BXVX 80 R. See Division. i 

DlVDBlVI. the commercial name of the pod of the 
Cassalpinia coriaria^ a leguminous plant found in low 
marshy situations on the north coast of South America 
and in some parts of the West Indies. It has lately been 
introduced into Western India, and is found to thrive 
wonderfully in the Bombay Presidency. It is used for both 
dyeing and tanning, but chiedy for the latter purpose. 
The pod is from 2 to 8 inches in length and three-fourths 
of an inch in breadth, and when in perfection is of a rich 
brown colour. It contains a few small seeds, but the only 
valuable portion is a resinous matter of bright yellow 
colour, easily pulverised, which lies betwiat the outer skin 
and the husk that incloses the seed, and contains a large 
quantity of tannin. It is used by dyers, not only for the 
colouring principle which it contains, but for its strong 
astringent qualities as a mordant In tanning it accel- 
erates the process, and imparts to the leather a clean and 
healthy appearance. The quantity annually imported into 
the United Kmgdom' averages between 1000 and 1200 
tons, valued at altout JC15 per ton. 

DXVZNA'TION is the general term for the pretended 
science of foreknowledge by means of oracles, dreams, 
omens, or ceremonies, such as thoso of the astrologer or 
augur ; or the discovery of secret things in the sam^ man- 
ner, or of hidden treasure by the Divining Rou, &c. 
All sorts of methods, in fact, have been used for divination. 
A book, frequently the Bible, is opened at random, and the 
contents of tho page arc held to unfold a prophecy. This 
method was so often applied to the works of the poet 
Virgil in tho middle ages, lus being held to have been 
gifted with necromantic art, and hence possibly to have 
bequeathed his power to his poems, that the practice came 
to bo called aortea VirffiUanca (Virgilian lots). The pathetic 
jest of poor Falkland, who drew a sad “ Virgilian lot” in 
playing with the old superstition at tho time of the great 
Civil War of Charles I., is well known. The passage 
closely foretold his speedy death and the manner of it. Of 
the ancient forms of divination, such as auguries announced 
by the sight of birds to right or to left, or by their cries 
and mode of flight; of omens, told by the inspection of the 
mode in which the entrails lie folded within the slaughtered 
victim; of palmistiy, wliero the folds of the hand serve tho 
like purpose ; of tripudiation, or tho manner in which the 
sacred fowls fed, Ac., tho reader will find full and 
amusing details iu such works as those of Tylor on 
“ Primitive Culture,” or on the “ Early History of Man- 
kind ; ” Lubbock’s “ Origin of Civilization ; ” Mayo’s 
Popular Superstirions,” &c. Among the Jews, about 
whom, thanks to the Bible, we know more than about 
almost any other ancient nation, we find divination so uni- 
versal as to have needed a special warning and sevoro punish- 
ment in tho earliest times. (See Deuteronomy^zviii. 9-12.) 
Elsewhere the other nations are spoken of as* using it, as 
for instance tho Babylonians in a striking passage in 
Eze^el (xxi. 21), “ For the Kmg of Babylon stood at the 
parting of the way to use divination : he made his knives 
bright, he consulted with images, he looked in the liver” 
(entrails). Among dvilized nations tho practice is dying 
out, except as a pretty game (such as girls play, following 
Gretohen s example in “ Faust,” when palling the daisy to 
pieces as they wy, “ he loves me— ho loves me not ”), but 
among savages it is in full force. Thus the New Zealanders 
plant a tree at a child’s birth that the tree’s growth may 
foreshadow that of the ohild; tlie Polynesians set up a row 
of sticks to represent the warriors absent in battle, and 
denote their fate by their steady posture or thdr fall. The 
Lapps have a curious mode of divination. They put a 
Mioulder-blade in the fire, and then foretell the future by the 
arrangement of the cracks in the bone. This species of 


bone palmistry exists also among the Mongols, the native 
Siberians, and the Bedouin Ara^s. And in remote rural 
parts of our own country we are startled by sometunes 
enco untering tho most complete faith in divination. 

DIVlMli RZOBT is the old idea of tho tenure by 
which a king held his crown; he was tho representative 
of the Deity, and as such was an entirely irresponrible 
monarch. The theory originated probably with the divine 
appointment of a king over the Israelitic nation, and tlie 
constant references to the sovereign as the “Lord's an- 
ointed.” At the time of the trial and ezeention of Charles 
1. the question of divine right was hotly debated between 
Saimasius on the side of the king, and John Milton on 
that of tho people. Iu some European countries tho 
sovereign still claims to reign by divine right, and on tho 
occasion of tho coronation of the Russian czar in 1888 the 
principle was, as usual, asserted by the emperor placing 
the crown upon his own head. The late Comte de Cham- 
bord always claimed to be king of France by divine right. 

DIVING is an operation formerly associated ebiefiy 
with the search for the “ treasures of the deep,” but m 
modem times the work of the diver has become bettor 
known in connection with many most nsofnl and valuable 
engineering undertakings. The methods of diving, too, have 
vastly changed, the naked diver of ancient romance, gather- 
ing a long breath before he plunged for a few brief moments 
into the abysmal depths in search of coveted gems, having 
given place to a much less picturesque scene, in which a 
man of firm nerve and atrong arm, by the rid of modern 
appliances, descends at leisure into the water and remrins 
there busily engaged upon his task, not merely one or two 
minntes, but mure than as many hours. The exploits of 
the Eastern pearl and sponge divers have been invested 
with n curious amount of extravagant exaggeration, many 
of them having been credited with tho power of remaining 
under water from fifteen to twenty minutes at a stretch. 
Brouglit to tho rude test of experiment, however, such 
endurance is found to be as purely fanciful as any Mun- 
chausen stoiy. In a swimming and diving contest in a 
London swimming bath between some North American 
Indians and an Englishman, one of the Indians, a renowned 
diver, remained under water just one minute and a half, 
while a London' artisan beat him by a few seconds. A 
man of very exceptional power of chest may possibly exceed 
this, but the limit of all human aebiovement of kind 
may safely bo placed well within five minutes. 

Such being the case, it is evident that the carrying out 
of subaqueous operations on any considerable scale entirely 
depends upon artificial means to enable men to breathe 
freely and work beneath tho water, and these modem 
ingenuity has supplied in the respective forms of the 
diving-bell, being a chamber closed at tho top and sides 
and open at the bottom, in which one or more men can be 
lowered and moved about under water, and the diving- 
dress, worn by a single diver, so as to enable him to walk 
at the bottom. By whom these contrivances were first 
projected is unknown. The diving-bell was first brought 
into a practical shape by Halley, about the beginning of 
the eighteenth century. Its form was that of a truurated 
cone with the smaller end up, made of wooden staves like a 
barrel ; it was ballasted with lead to make it sink and remain 
upright ; it had in the top a strong gloss window and a 
cock for the’ escape of foul air, and a supply of fresh air 
was lowered to it in barrels. The present foim of diving- 
bell was introduced ly Smeaton in 1779 ; it is oblong and 
rectangular, and was at first made of wood and ofterw^s 
of cast iron ; it is supplied with air by means of a forcing- 
pump and flexible tube. Smeaton was also the first to 
apply the diving-bell to engineering purposes, such^ the 
bullring of foundations under water, in the case of Rams- 
^te harbour, in 1788. The cast-iron diving-bell, as com- 
monly used, measures about 6 feet by 4 horizontally, and 
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5 feet high, and is 2 inches thick in the top and npper 
part of the sides, increasipg to 8^ inches or thereabouts at 
the lower edge, for the sake of stability. It usually weighs 
about 5 tons, and displaces 8^ tons of water, or there- 
abouts, when quite filled with air: the difference is the 
load on the crane and windlass by which it is lowered and 
raised. It has a number, not usually exceeding twelve, of 
buUVeyes or glazed holes in the top to admit light ; they 
are 8 or 10 inches in diameter, and the glass about 2 
inches thick. The flexible feed-pipe for supplying com- 
pressed air is about 8 inches in dhu^etcr. If the quantity 
of air required bo calculated according to the usual prac- 
tice in public buildings it would amount to about 12 cubic 
feet, measured at atmospheric pressure, per man per 
minute. Signals may be made by persons in the bell to 
those at the pumps and crane by pulling cords and ringing 
bells, or by striking blows with a hammer on the inside of 
the diving-bell. 

The diving-bell has of late years been to a great extent 
superseded by the diving-dress, which consists essentially 
of a metallic helmet, usually spherical, and made of copper. 
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Diver in Diving-dress. 

inclosing the diver’s head and resting on his shoulders, 
connected at its base with an air-tight dress. The helmet 
is fitted with a long flexible tube and valve, opening inwards, 
for supplying air from a compressing pump above water, 
an escape valve for foul air, opening outwards, about the 
level of the diver’s chest, and some glazed openings (usually 
three in number) at the level of his eyes. Each of these 
op^ngs should be furnished with a water-tight valve, 
which the diver con instantly close in the event of the glass 
being broken. The air feed-pipe enters at the back of the 
helmet, and the air is conducted thence by arched passages 
over the diver’s head to points near the glazed eyo-holcs. 
By this Arrangement the entrance of water is prevented in 
the event of the feed-pipe bursting. To overcome the 
bnc^ancy of the apparatus and enable the diver to sink. Ills 
waterproof dress is loaded with about a hundredweight of 
lead, part in the soles of the shoes, part fastened to the 
breast and back. He nsually hauls himseU up by means of 
a rope ; but shouH he wisli to ascend suddenly ho has only 
to close the escape-valve, when the air inflates tlio water- 
proof d**es8 and causes him to float to the sui^ce. If neces- 
sary, he carries a bull’s-eye lantern, air and water tight, 
and supplied with air in tho same manner as ilie helmet 
The above woodcut represents a diver in his diving-dress. 


A process has been invented of breathing for hom 
under tho water, without any of tho ordinfiry appliances 
as to a supply of air. Tho invention is due to the skill 
and perseverance of Mr. Fleuss, who brought it into prac- 
tical use in 1880. A special dress, with a helmet, is used; 
but the helmet is entirely closed, and there is no pipe to 
the air above the water, as is customary with ordinary divers. 
The feature of the invention is that a contimi.»us supply of 
oxygen Is procured from the helmet, where it is stored in 
a compressed state, the supply being regulated by a valve 
under tho control of the diver. The original nitrogen in 
the lungs remains unaltered, and can bo breathed over and 
over again with a due admixture of the oxygen. Tho car- 
bonic acid which is exhaled is absorbed by caustic soda,, 
contained in a small tin or ebonite case placed In tho body 
of the dress. A proper arrangement of the tubing causca 
tho whole of tho exhaled gas to pass through this case, and 
tho deadly carbonic acid is transformed into harmless car- 
bonate of soda. The advantages of this apparatus are 
numerons, and there is no doubt that its use will not bo 
confined to subaqueous work. It will, for example, enable 
the wearer to enter tho densest smoko without any risk of 
sufibcatloii, aud will thus be a valuable addition at fire- 
escaxie stations. Its use for the rescue of unfortunate 
miners will also be possible. Its advantages in diving aro 
mainly that the diver requires but one attendant, to whom 
he can. signal if need be; tlio absence of an air-pipe relieves 
him of many anxieties as to his safety ; ho is free to move 
ill any direction, and can creep under wreckage in a manner 
that the ordinary diver would consider hazardous, if not 
impossible. 

The value of the Ficuss apparatus has been repeatedly 
tested — at the flooding of the Severn tunnel, for instance, 
when work with the ordinary diving-dress was impossible, 
owing to the great length of pipe the diver would have to drag 
after him into the cutting, into which it was necessary to 
penetrate In order to close an iron door 1 020 feet from the 
shaft. This was safely accomplisbcd by an operator on the 
Fleuss system. It has also been tho means of saving many 
lives on tho occasion of accidents in mines, as at tho Killing- 
worth Colliery in 1882. In fact, so manifest aro its advan- 
tages that in 1883 the home secretary issued a cii'cnhu* 
strongly recommending owners of mines to provide them- 
selves with the apparatus, or at any rate to combine for tlie 
purpose of having a supply in every mining district. A 
very useful addition by Mr. Fleuss is a limelight lamp, fed 
by a supply of oxygen at its base, which can be carried 
by tho diver or fireman, and will give a brilliant light for 
many hours either undtr water or in the most polluted 
atmosphere, 

DIVINING BOD» a forked branch, usually of hazel, 
by which it has been pretended tliat minerals and water 
may be discovered in the eai*th ; the rod, if slowly carried 
along in suspension, dipping and pointing downward, it is 
affirmed, when brought over the spot where the concealed 
mine or spring is situated. The form, the material, and 
the modo of using the divining rod of the modem minors 
and water-finders seem to be superstitions of comparatively 
recent introduction. Many persons with some pretensions 
to science have been believers in tho powers ascribed to 
the divining rod. 

DIVINITY. See Theology. 

DIVlSmCL'IlY OF NUaiBBBB. It is often a 
great advantage to know at once if a long number is divi- 
sible without remainder. The following rules may be of 
service 

A number is divisible without remiUnder by 2 if it ends 
with an even number ; by 4 if the two last figures are* 
divisible by 4 ; by 8 if the three last figures are divisible 
by 8. Tims 1G5489872 is divisible by 2 because it ends 
with an even nnmber; by 4 because 72 is 4 X i And 
by 8 because 872 is 8 X 109. 
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Any nnmber is evenly divisible by 5 if its last digit is 
either 5 or O4 as 6825, 7810. 

It 18 evenly divisible by 8 if the sum of all its digits is a 
multiple of 8, and by 9 if this sum is a multiple of 0. 
Thus 1859612 is divisible by 8 and by 9 because the sum 
of its di^ts is 27, a multiple of both 8 and 9 ; but 2675424 
is only divisible by 8, since the sum of its digits is 80, which 
is no mnltip^ of 9, althongh it is a multiple of 8. 

It is evemy divisible by 6 if It ends with an even nnm- 
ber and if the sum of its digits is a mxdtiple of 8 (».e if it 
is divisible by 2 and then by 3) , and by 12 if it stands 
the tests for 8 and 4 together. Ihe number 8786584 
fulfils all these conditions. 

It is evenly divisible by 11 if when the sum of its digits 
added up alternately, beginning at the units place, and the 
sum of the alternate digits, beginning at the tens place, arc 
added together, the combined sum ho a multiple of 11. 
Thus, taking 15684256, we add 6, 2, 8, 5 together = 16, 
and to this we add 160, which is the sum of 50, 40, 60 
audio. Then 16 + 160 = 176, which is 11X16* (See 
“ Arithmetic,” by Soiinenschein and Nesbitt, 1882.) 

DIVISION is the arithmetical process by wldch we 
find out how many times ono quantity is contained in 
another quantity. It may bo symbolized by tho expression 
8 a 

of a fraction, as - - ; of a ratio, as 8 : 4, a : 5 ; or by tho 

sign 4., as 8 4, a ^ 5. In each case it is meant to 
express 3 divided by 4, a divided by h ; and in tliese cases 

3 and a are tho dividend*^ 4 and h aro tho divisors. The 
statement of how many times tho divisor is contained in 
the dividend is called the quotient^ and if there is a quantity 
loft over beyond tho wholo number given by the quotient 
this is tho remainder. 

It has been acutely remarked (Sonnenschein, 1882) tliat 
division is only cumulativo subtraction, just as multiplica- 
tiou is cnmulativo addition. If wo want to divide 26 by 

4 we need no table to tell ns that with such a divisor and 
dividend the quotient will be 6 and remainder 2 ; for a 
child ignorant of tables can ascertain the answer by 
actually performing the work instead of stating the 


answer by cumulation. 

Thus : — 

26 

14 

(10 4 

(40 4 

22 

10 

(20 4 

(60 4 

18 

(> 

(80 4 

(CO 4 

U 

2 


Here we see that we have actually taken 4 six times 
from 26, and wo have 2 over. But in actual practice our 
course is to guess at tho quotient, and then try our guess 
by multiplication. Suppose in 26 -s- 4 we guess the 
quotient to be 7, that is to say, we think 26 4- 4 = 7. If 
wo try it by multiplying 4 by 7 we find that 28 4 = 7, 

and not 26 4. Oar guess was too large, and we soon 

discover that the quotient is 6. Of course what hero 
applies to a quotient of a simple digit equally applies to 
.one of tons, hundreds, thousands, &o. 

Two varieties of division perhaps need remark:—!. To 
divide a (vulgar) fraction by a fraction, invert the divisor 
and midtiply. Thus, } -r i = f X ^ 2 or } or 1 J. 

Here, in verbally stating the question, care is requisite. 
We do not desire to know the half of three-quarters,” for 
that would be three-eighths, and we ehould have multiplied 
the fractions: we desire to know ‘*how many tunes one- 
half is contained in three-quarters,” and we find that it is 
contained one and a half times. 


^ 2. To divide one number by another, snbtraot the loga- 
rithm of the divisor from that of the dividend. This we 
can readily prove. The logarittiln of 4 is *6020599, &c. ; 
tho logarithm of 5 is '6989700, &c. ; and the logarithm of 
20 is 1*8010299, &c. Now, lot the problem be to divido 
20 by 5. We subtract the logarithm of 5 from that of 20. 

1*3010299, &c. 

•6989700, &c. 

-6020599, &C., 

and wo find on referenced to tho table of logarithms that 
tho difTcrenco is the logarithm of 4, which th^efore is tho 
quotient. Soe Logarithms. 

DIVISION OF LABOUR* in political economy, is 
an important agent in increasing the productiveness of 
labour. Tho means by which it adds to tho efficacy of 
labour arc described by Adam Smith to bo — (1) an “ in- 
crease of dexterity in every particular workman (2) “ the 
saving of the time which is commonly lost in passing from 
one species of work to another and (8) the invention of 
a great number of machines which facilitate and abridge 
labour and enable one man to do the work of many to 
which may be added (4) the separation which it causes 
between labour and the direction of labour ; (5) the power 
which it gives of using machinery eifectuiUly, when in- 
vented ; (6) the opportunities of exchange which it affords, 
and tho means of availing ourselves of the enjoyments 
arising from the natural capabilities of the soil, climate, 
situation, or mineral productions of different parts of tho 
world, and of the peculiar aptitude of their inhabitants for 
various kinds of industiy. 

The power of distributing men into particular employ- 
ments must be limited by the extent of the market in 
which the produce of their labour may bo exchanged. 
When there are no means of exchanging men mast provide 
everything for themselves that they require, and there is 
no furtlujr division of einployinents than that which neces- 
sarily takes place in families and in the most simple forms 
of iiidnstry. So, in every degree in which tho situation and 
circuiUHtauccs of ineu give fueilities of exchange, do par- 
ticular employments become assigned to individuals. 

But while, by means of exchange, employments aro thns 
subdivided, the labour of many men is most efficiently 
combined in producing particular results. The combina- 
tions of industry for one object arc often truly wonderful, 
while tho employments of those who are really co-operat- 
ing with ono another aro so distinct that they are wholly 
unconscious of any combination at all, nor is their com- 
bination at once perceptible to others. 

The effects of a combination of labour and division of 
employments upon the distribution of wealth is that, by 
multiplying the modes in which industry is made produc- 
tive, it is the main cause of the various grades of society 
which exist in all civilized countries. The different em- 
ployments of men determine thoir social position as 
labourers or employers of labour ; and the wealth arising 
from the effect of the employment of labour is distributed 
through the several classes os rent, profits, and wages. 

DlivORCB (from tho Latin word divortium) is the 
legal separation of husband and wife. In England divorce 
was of two kinds — a mensA et thoro, from bed and board ; 
and a vinculo matrimonii^ from the bond of marria^. 
In the year 1857 tlie law of divorce and matrimonial 
causes underwent some important changes. The old 
laws wore almost entirely abrogated, and a Court of 
Probate and Divorce established, presided over by a judge 
ordinary, who has full authority to hear all matt^ arising 
therein, either by himself, or with one or more of the other 
judges. His salaiy is £5000 per annum. * 

Decrees of divorce a mensd et ihoro are now at an end. 
As tho Act was first passed, petitions for the dissolnrion 
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of marriages were obliged to be heard bj three judges at ' 
the least, but they can now be granted by the judge ordi- I 
nary alone. Sentence of * jndi& separation ” (having the : 
effect of the old divorce from bed and board) may now be 
obtained, either by the husband or the wife, on the ground 
of adultery, cruelty, or causeless desertion for two years 
and upwards. Applications for such separations may be 
made by either }^y by petition to the court, or to any 
Jud^ of assise held in the locality where the parties 
reside or last resided, or to the court of quarter-sessions, 
or to the recorder of the city or borough in which the par- 
ties are or were last resident. The local authorities thus 
pointed out have full power to receive such applications 
and to decree a judicial separation.” They may also 
order alimony for the wife. An appeal, however, lies to 
the judge ordinary of the regular central court from the 
decrees of these local authorities ; but no such appeal can 
stay the interim execution of the order for separation. 

By the Matrimonial Causes Amendment Act, 1878, a 
magistrate may, if a husband be convicted of an aggravated 
assault ou his wife, grant such an order as will have the 
filSl effect of a judicial separation on the ground of cruelty. 
The order may also provide for a weekly payment by the 
husband to the wife and for the custody of the children. 

Wives deserted by their husbands may at any time apply 
to a police magistrate, or to the potty sessions, for an 
order to protect property earned by tlieniselvea, or of which 
they may have become possessed since the secession of 
their husbands, against their husbands or their husbands* 
creditors. Decrees of separation obtained during the 
absence of the husband or wife may bo reversed on appli- 
cation and proof. Wives judicially separated ” are con- 
sidered femmes soha as regards questions of property, 
and for purposes of contract and suing. According to 
the thirty-uiuth clause of tho rules and regulations of the 
court, applications 'on the pai‘t of a wifo deserted by her 
husband may bo made on summons to tho judge ordinary 
in chambers — a course which saves the wife from exposing 
her case before a police magistrate. 

An entire and absolute dissolutiuu of tho marriage may 
be presented to the Court of Divorce, on the ground that 
the wife has forfeited her conjugal rights by tlio crime of 
adultery, or that the husband has been guilty of adultery, 
combined with other violation of the marriage ties. Adul- 
terers may be made co-respondents to petitions for divorce; 
and cont^tod matters of fact may bo tried, if the parties 
insist, by a jury. If the court of divorce be satisfied that 
there has been no collusion, condonation, or connivance, and 
that the charge of the petitioner is proved, the marriage will 
be absolutely and finally “dissolved.** Alimony may bo 
awarded to wives, even in the event of the marriage being 
thus dissolved. 

Husbands may claim damages from adulterers if they 
please, and such claims will bo heard and tried on the same 
principles, in the same manner, and subject to the same 
arules and regulations as actions for crim* con., the damages 
being determinable by the verdict of a jury. Adulterers 
made co-respondents may be mulcted in the whole of the 
costs. The custody of children is provided for by interim 
orders of tlie Court of Divorce. 

Quesjdons of fact may be tried before tlie court by the 
verdict of a jury, special or common ; and the court may 
direct Issues to try matters of fact in any court of com- 
mon law. All witnesses are sworn and examined orally in 
open court, where their attendance can bo secured. 

After the lapse of a given period, it is lawful for the 
ies divorced to many again, os if tho prior marriage 
been dissolved by death; bat no clergyman in holy 
orders, of the Church of England, is comnriled to solem- 
nise th€^ marriage of any persoh whose former marriage 
may have been dissolved on &e ground of his or her adultery. 

Among other enactments, it is provided that a person 


may sue informd pauperis^ on his making an affida^t that 
he or she is not worth £25 after the payment oiall jnst debts. 

Married women may dispose of their reversionaiy in- 
terest in personal property ; but the Act does not enable 
married women to dispose of any interest in personal estates 
settled upon them, or agreed to be settled, on the occasion 
of their marrii^. 

In Scotland since the Reformation divorae a vinculo 
matrimonii^ so that both parties may intermarry with others, 
has always been competent* It may be obtained at the suit 
of either spouse, on the ground either of adulteiy or wilful 
desertion for four years. Formerly actions of divorce pro- 
ceeded before the commissary court, but sinco its abolition 
tlioy are competent before the Court of Session only. The 
alleged paramour may be called as co-defender, and if the 
adultery is proved may be made liable in costs. In all 
cases the pursuer must make oath that the suit is not 
collusive, and in addition the lord advocate may intervene 
and lead such ovidcnco of collusion as he deems proper. 
The trial proceeds before the lord ordinary without a jury, 
and an appeal lies to a division of the court, and to the 
House of l^rds. Connivance of the husband in his wifo*B 
guilt is a good defence to the wife, bnt recrimination is not. 
As a rule condonation bars tlie action. Generally speaking 
tho effect of divorce is that the pai'ty in fault loses all tho 
benefits of the marriage, but the injured party is placed in 
tho same position as if tho other had died. Subsequent 
man'iage is forbidden between the divorced adulterer or 
adulteress and the paramour. Judicial separation may bo 
obtained on the same grounds as in England, but the ac- 
tion is competent to the Court of Session alono. Voluntary 
contracts of separation are not binding when either sponso 
chooses to return to cohabitation, but this will not bar a 
judicial separation if there are grounds for it Aliment to 
wives driven away or deserted by their husbands may bo 
awarded by tho sheriff, but only for such short times as 
will enable the rights of parties to be put on a proper foot- 
ing by application to tho supreme court A marriage may 
be declared null ah initio on the ground of impotency, but 
this is a procedure competent to the aggrieved spouse onl}’'. 
Husbands may claim damages for adnlteiy as in England, 
independently of either divorce or separation. Claims of 
alimony and the custody of children are dealt with in Scot- 
land much as in England, but such matters are competent 
to the supreme court only. 

In the United States there is no national jurisdiction in 
divorce, and the matter is left to the legiidatures of the 
different states and territories — each state determining for 
itself the causes for whi di divorce may be granted, and no 
general statement of the law can be made. In most states 
it appears to be allowed, not only for adultery, but for 
cruelty, wilful desertion, and habitual drunkenness. In 
New York divorce is allowed only for adultery ; in South 
jCarolina not for any cause; in some other states for causes 
to bo determined by the court in the exercise of its discretion. 

The Council of Trent, in 1662, issued a decree dedaring 
marriage indissoluble even after the adultery of one or both 
of the parties ; but the principles of the Rdormatitn, then 
making progress in Europe, caused some diange in, regard 
to this rule. Roman Catholic countries adopted the prin- 
ciple laid down by the Council of Trent ; and this nde 
continues to be in force in most countries in which that 
religion is paramount. By the Code Civil of France, 
however, divorce is allowable on the ground of adnlteiy 
and certain other causes; but countries which adopted the 
reformed religion vaiy gmtly in their practice. 

From the conflict of the laws in variotui countries on the 
subject of divorce, queetiona have arisen as to the com- 
petency of a sentence of divorce prononnoed with regard 
to a marriage solemnized in a country where snob divorce 
would not he allowed. It appears now to be geperaUy 
held that wherever the parties are living they will bo 
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allowed to avail tfaemBelvee of the laws of that countrr, 
provided theM»iirt ia convinced the visit was not a tern- 
pora iy one mere ly for obtaining a divorce. 

DMnG'PBR, the JBofytthenea of the Greeks, the J)ana^ 
pm of the Romans. From the swampy forest highlands 
on the confines of the Russian governments of Tver and 
Smolensk rise tliree great rivers, the Volga, the Dwina, and 
the Dnieper^fwhich form the arteries of the internal navi- 
gation of Russia, carrying their waters respectively to the 
Caspian Sea, the Baltic Sea, and the Black Sea, and fiow- 
ing*throughout their whole course within the limits of the 
Russian Empire. Of these the Dnieper, rising in the circle 
of Viaema, in the northern part of Smolensk, flows south 
to the town of Smolensk, whence it turns west as far as 
Orsha, in the government of Mohilev; here it turns 
south, and running for severed miles through that govern- 
ment it then roaches the boundary and divides Mohilev 
from Minsk. In this part of its course it is increased by 
many tributary streams, the chief of which are the Druts, 
the Soj, and the Bercsina, which last is united to the 
Dwina by means of a canal. After forming the boundary 
between the governments of Minsk and Tchernigov, it 
enters that of Kiev, where it receives the Pripet (which 
the King^s and Oginski canals connect with the Bog, the 
Vistula, and the Niemen), the Desna, the Teterev, and the 
Irpcn. Soon after its junction with the Desna it forms the 
western limit of the government of Poltava, and turning 
to the south-east it enters that of Ekaterinoshiv, having 
received in this part of its course the Psel, Vorskla, Orel, 
Sula, and other streams. Having passed the town of 
Ekaterinoslav, it runs soutli for about 60 miles, and in 
this part of its course forms thirteen rapids, which greatly 
impede the navigation of the river ; below the rapids it 
flows south-west between the governmonta of Kherson and 
Taurida, and enters the Black Sea by a wide embouchure, 
through which also the Bog, the ancient If^anit (which 
rises in the north-western portion of the province of Po- 
dolla}, poors itself into the same sea. The embouchure is 
in fact rather a lake or gulf; it extends from Kherson 
to Otchakov, about 50 miles, with a breadth of from 1 
mile to 6. It is for the most part shallow, and its shores 
are very unhealthy in summer, during which season salt is 
gathered from the drIed-up swamps. 

The entire length of the Dnieper, with its windings, is 
about 1000 miles ; its average width is estimated at 700 
paces. Its basin comprises fourteen of the finest provinces 
of Russia, with all of which it has communication by its 
navigable branches and by canals. The Dnieper flows for 
the most part between high banks, the greatest elevation 
of which is along the eastern side. The upper part of its 
course is through a marshy forest country, and in the 
middle and lower course it passes over many rocks. The 
rhrer is navigable almost from its source to its mouth; even 
the obstructions presented by the cataracts have been re- 
moved by the magnificent hydraulic works of the Russian 
government ; several of the ledges of the rocks having 
l^n entirely removed and channels formed, which are 
protected from winds by lofty dykes of granite. Produce 
is generally conveyed down the river to the cities on the 
Black Sea, but fleets of largo harks also pass annually by 
the canals mentioned (and those that connect the Dwina 
with the Neva) to Riga and St Petersburg. The freights 
consist chiefly of timber, com, iron, linen, hemp, salt, &c. 
Below the cataracts upwards of seventy islands occur, 
which are full of serpents and wild cats. 

As the Dnieper flows through more than nine degrees of 
Jaritnde, there is great diversity of climate in various pai-ts 
of its basin ; at Smolensk the waters fxeese in November, 
and continue ice-bound until April; at Kiev they are 
frozen from Januaiy to March only. The river abounds 
in sturgeon, carp, pine, and riiad. There are bridges across 
it at Smolensk and Kiev; the one at the latter place, 


yhieh is 1688 yards in length, and oonstmoted with rafts, 
is removed about the end of October and retdaoed in the 
spring, as it would otherwise ^ destroyed on the break- 
ing np of the ice. 

The countiy between the Dnieper and the Bog was for- 
merly inhabited by the Zaparog Cossacks. The designa- 
tion Za-poTog moans ** beyond the cataracts,” and was 
applied to them from their position to the west of the 
eataracts of the Dnieper. These hordes were dispersed 
in 1768, but the name Zaparog is still applied to the 
inhabitants of this region. 

BNlBS'TliR, the ancient Tyrau^ a river of European 
Russia, rises in a small lake on the north-eastern s1o;>e of 
the Carpathian Mountains, in Austrian Galicia. In Galicia 
it flows south-east past Sambor and Halicz, and receives 
tlie Stryi, Swlca, Lomuica, and Bistritza on its right, and 
the Zlota-Lipa, Stripa, and Sored on its left bank. On 
reaching the northern boundary of Russian Bessarabia, 
where it receives the Podliorze or Zbmek, it runs east- 
wards to Ushitza, but soon afterwards flows again towards 
the south-east, separating Bessarabia from Podolia and 
Kherson, and enters a marshy lake about 19 miles Idtig 
and 5 broad, bnt not more than 7 feet deep, which lies 
between Akcrman and Ovidiopol, and communicates with 
the Black Sea by the Otchakov and Tsaregrad passes, 
which are separated by a long series of low sandy islands. 
The current of the Dniester is exceedingly rapid. The 
navigation commences at Halicz, hut is interrupted below 
Yampol by two considerable falls and several whirlpools, 
and it does not become free again until it roaches Bender. 
As far as Old Sambor it flows through a deep broad valley, 
which afterwards expands on its eastern bank into an 
extensive plain, while on its right bank it is occasionally 
skirted by ofisets from the Carpathian chain. Below 
Khotim it flows tlirough an open flat country. Its whole 
course is about 600 miles long, and the avorngo breadtli 
is said to be 170 yards. 

Timber, grain, and other products are conveyed down tlic 
Dniester to Odessa. The river abounds in sturgeon. 

DOAB^ a word signifying two which is used in 

Hindustan to denote any tract of land included between 
two rivers. There are several Doabs in Hindustan, but 
the district to which the name is most generally applied is 
situated between the Ganges and the Jumna. The prevail- 
ing character of the Doab is flatness and nakedness. The 
principal productions are millet and barley, sugar, cotton, 
tobacco, and indigo. 

DOBBUD'SCHA or DOBRUDJA, that portion of 
the province of Bulgaria which lies north of Trajan's Wall 
— that is, of a line joining Rassova to Kustendji. It con- 
sists of low grassy hills, composed of eruptive rocks, 
younger granitic greenstone, porphyry, &c., and is bordered 
by Tertiary and Aralo-Caspian strata and the marsh lands 
of the delta. The principal places are Rassova, Hirsova, 
Matchin, Isakdje and Tultcha, Babadagh, and Kustendji. 
The Dobrudscha has been the constant scene of warlike 
operations. It was formerly known as Scythia Minor, 

DOCK, a place artificially formed for the reception of 
ships, the entrance of which is generally dosed by gates. 
There are two kinds of docks, dry or graving docks and 
wet docks. The former ore used for receiving ships in 
order to their being inspected and repaired. For this 
purpose the dock is so contrived that the water may be 
admitted or excluded at pleasure, so that a vessel can be 
floated in when the tide is high, and the water run out 
with the fall of the tide, or he pumped ont, the doting of 
the gates preventing its return. Wet docks are formed 
for the purpose of keeping vessels always afloat, so that 
the operations of loading and nnloading can be performed 
without bdng interfered with by the variation! of the 
water level Dockyards belonging to the ^emment 
Dsnallj consist of dry docks for repairing ships, and of 
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sUpt on which new Teasels are bnilt ; besides which they 
oomprise varions workshops and storehonsos. 

The first wet dock for ^mmercial pnrposcs made in this 
kingdom was formed in the year 1708 at Liverpool. Since 
that time others have been added at different periods ; and 
at present the margin of the Mersey along the whole extent 
of the town, for nearly six miles, is occupied by docks. At 
Birkenhead, opposite Liverpool, lino and extensive docks 
have also been bnilt. 

The first commercial wet dock constructed in the port 
of London was for the accommodation of vessels employed 
in the Greenland whale fishery. This dock, which is now 
known as the Gommei'cial Dock, is situated at Botherhithe; 
it occupies altogether 49 acres, about four-fifths of which 
are water ; it is now used mainly for the timber and com 
trade. 

Up to the end of the last century nearly all ships arriv* 
ing in London discharged their cargoes into lighters in 
the river. To remedy this inconvenience a plan was 
sanctioned in 1799 for constructing wet docks for the re- 
ception of ships employed in the West India trade at the 
Isro of Dogs, now known as the West India Ducks. The 
London Docks, situated at Wapping, were finished in 1805. 
The East India Docks, constructed for the reception of 
ships employed by tlio East India Company, are situated 
at. Blackwall, below the entrance to the West India Docks. 
The St. Katherine's Docks, situated between the London 
Docks and tho Tower, were opened in 1 828 ; the Victoria 
Docks, near tho Plaistow marshes, in 1855, and tho Mill- 
wall in 1868. In 1865 an amnigamation was effected 
between tho London, St. Katherine, and Victoria Dock 
Companies, and under tho new management such enlarge- 
ments were effected as rendered the Victoria Docks the 
lai’gest and most commodious in the kingdom. Hie new 
extensions were opened In June, 1880. Wot docks arc 
generally entered by means of wdint is called a lock, tho 
gates of whicli are usually opened and shut by chains, 
worked either by winches or capstans. Fonnerly the labour 
was generally performed by hand, but of late years hydraulic 
machinery has been used for that piirpo.se in many cases. 
Great caro has to bo taken to prevent tho “ silting'* by 
deposits of fine mud, caused by the admission of a con- 
siderable body of turbid water by tlic gates, and dredging 
or some other plan has often to bo resorted to in order to 
keep tho dock clear. 

Tidal Docks are merely basins surrounded by quay 
walls, and having open entrances they possess the advan- 
tage of requiring no opening or shutting of gates. They 
answer very well iq places where the tides are small, but 
where they are of considerable range they have the dis- 
advantage of large vessels grounding at low water, and 
from the large volume of water, more or less turbid, which 
enters at every tide, they ai'e much more liable to silt up 
than wet docks. The docks are maintained by dues or 
rates levied on tho tonnage of vessels using them, and for 
accommodation in the vaults and warehouses rent is charged 
according to tlie nature or value of the goods and 
length of time they remain. There arc government docks 
at Portsmouth, Plymouth, Chatham, Pembroke, &c. Figs. 
1, 2, an^ 8, Plate L, show sections of the quay wall of 
Prince’s Dock, Liverpool; fig. 4, a similar section from 
the London docks ; fig. 5, a portion of the parade wall 
next the Mersey at Liverpool ; fig. 6, a section of a quay 
wall with extended base ; and figs. 7 and 8, the entrance 
lock and chamber of Prince's Dock, Liverpool, in transverse 
section. 

Graving Docks.-*— One of tho most efficient and eco- 
nomically ^built gravilig docks is situated at Birkenhead. 
Fig. 8, in Plate IL, explains its form dbd size. It is 
constructed entirely of concrete, with the exception of tho 
granite coping around its upper part, and it was com- 
peted In about two years from its commencement at a cost 


below £120,000. The ground below it is sand and clay, 
retained by a line of ^ sheet piling ” of Baltie pine, driven 
to the depth of about 20 feet; a bed of puddled day receives 
the concrete dock-bottom, which is 4 feet thick ; the dock 
sides are formed of concrete blocks ; it is otherwise com- 
pleted as shown in figs. 9 and 10. It will be observed in 
the plan that the steps at the head of the dock are arranged 
with a curved ascent, instead of having the si^o means of 
access as that provided at intervids along the ddes of the 
dock, the latter arrangement being preferable; but the 
narrow space of ground available at the head of the do(^ 
led to the deviation being made as described. Tho dock is 
fnrnisiied with two pumps of 50 horse-power each, one of 
which is found to be sufficient, and 14 feet depth of water 
can be pumped out in about one hour and a half. The 
pumping machinery serves throe docks at one time if 
necessary, as their drains lead into one well. The gates 
are opened and closed by ordinary capstans with manual 
labour, a service now usually replaced elsewhere by steam 
or hydraulic power. 

There arc now few harbours of importance which do not 
possess facilities for effecting repairs, &c., to the bottoms 
of vessels, either by graving docks, patent slipways, float- 
ing docks, or pontoons. Kecently a list with details of 
the dry dock, slipway, and crane accommodation through- 
out the world has been published in the appendix to 
“ Lloyd’s Kegister Book.” 

Tho patent slip has its advantages over both the shore 
and the fioatiug dry dock, where the nature of the land or 
the capacity of the water-space would eitlier bo nnsuitablo 
or otherwise entail exocBsive cost. In some shipbuilding 
yards, where the shore-frontage is very narrow, the patent 
blip admits of several vessels being built in the rear of 
wliarves or warehouses, bnt abreast of the upper part of the 
slip, on to which, when ready, they aro drawn sideways, 
and afterwards lowered to the water on the slip-eradle ; in 
a similai* manner vessels aro drawn np, moved aside for 
repairs or lengthening, while tho slipway itself is left 
available for work which may require a less time to com- 
plete. The slipway recently constmeted at Ayr is un 
excellent work of its kind ; it is capable of hauling up 
vessels weighing 1200 tons dead weight; its length is 
850 feet, with a gradient of 1 in 24; the slipways aro 
made of concrete, with strong chilled cast-iron rails on the 
top bedded in cement and causewayed between; at the 
lower end of the slipways there is a depth of water at 
ordiuaiy high tide of 22 feet. The hauling machinery 
is simple, a steel wire-rope bring used instead of the or- 
dinary long detaching links of <^ain bars ; tho wire-rope 
is 4 inches in diameter, and is wound upon a drum 10 feet 
long and 9 feet 2 im^es in diameter; the ^^outhaul’* is 
a l|-inch chain. Tho power is derived from twp boilers, 
18 feet X leet; tho engines have two cylinders of 
]r5 inches diameter, with 2 feet 6 inches stroke, and a speed 
of from sixty to ninety strokes per minute. After a vessel 
has been placed on the cradle it is pulled up, without stop- 
page, at the rate of from 12 to 18 feet per minute. The 
whole time occupied, from placing the vessel till it reaches 
the head of the slip, seldom exceeds twenty-five minutes ; 
so that a vessel can, if necessary, be put afloat Again on 
tho same tide. The older method of using direct hy- 
draulic power requires a stoppage for each stroke of tho 
press, and the removal of its corresponding length of 
chain bar, thereby expending a much greater amount of 
time. Fig. 11, Plate 11., shows tho elevation of the haul- 
ing engine ; fig. 12 is a ground-plan showing the winding 
drum, onpnes, and boilers; fig. 18 shows &e rails, 
for the slip carriage. 

Floating Docks , — All ship, sand steamers more than 
smliog vessels, require frequent overhauling to cleanse the 
bottom from weeds, marine animals, shells, ooze, and mud, 
and to effect repairs of various kinds which it is almost 
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iinpoBBlble to do when the ship is floating; in deep water. 
Formerly the dhngerone procesB of careening was sometimes 
adopted— 'that is, the smp was tilted to a considerable 
angle in order to expose one side of the bottom. But there 
was the peril of over-tilting, and indeed it was owing to 
this that the Royal George was upset and sunk at Ports- 
mouth in 1782, with 900 persons on board. Another 
mode was bjfobeaching, or running the vessel on any con- 
venient beach at high water, and effecting the repairs after 
the tide had receded. This plan, however, is not applicable 
to many of the large vessels now in use, as the localities 
are veiy few where the rise and fall of the tide are sufficient 
for the purpose of leaving the whole of the hull dry at low 
water. Of course, the best plan of obviating all difficulty 
is the construction of a diy dock on the principle described 
under Graving Docks^ with gates and pumping apparatus 
to maintain the interior dry ; but in many parts of the 
world the nature of the coast and other circumstances pre- 
clude the formation of sneh a dock. To meet this difficulty 
floating docks have been devised. The principle which 


governs these gigantic structures is a power of changing 
at pleasure the buoyancy or level of flotation, determining 
whether a vessel shall rink dedply in tlie water or float 
high upon the surface. The illustrations of a floating dock 
built for the Spanish government, and now in use at Ferrol, 
which will be found in Plate III., give a good idea of the shape 
of all floating docks. They are built cellular throughout— 
sides, bottoms, and ends. The sides are double, and the 
space is divided off into numerous compartments, water- 
tight and nearly air-tight, by vertical and horizontal parti- 
tions. Some of these compartments are called load, some 
balance, and some air chambers ; and by a skilful manage- 
ment of them the huge fabric may be raised and lowered 
at pleasure. For instance, supposing a large vessel to bo 
in need of repair, and ready to be docked in some harbour 
provided with a floating dock, the load chambers ore 
pninpcd fnll of water by steam-pnmps fitted for the pur- 
pose, by which means the dock is sunk below the level of 
the horizontal partitions which divide the balance and 
air chambers. Water sufficient to sink the structure low 
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enough to admit the entering of tho vessel is forced into 
the balance chambers by means of valves in the outer side 
of the dock, and when the vessel has floated in the water 
is cleared from the vast interior of tho dock by the united 
agency of pumps, valves, and sluices. Tho dock rises, and 
the vessel with it — the latter resting quietly on the floor 
of tho former ; and any repairs which tho ship or its ma- 
chinery may require are then conveniently attended to, as 
tho workmen can readi the very keel itself without en- 
countering a single drop of water. When all the repairs 
are finished, the operations of the pumps, slnicos, &g., are 
reversed, and the ship emerges in deep water. Formerly 
great expense was Inourrod in the construction of floating 
docks, in consequence of their having to be first built up 
in this country— fastening all the parts together by means 
of screw-bolts, and patting on each individual piece a 
mark indicative of its special position — ^and pulled down 
again and re-ereeted abroad, so that the whole work had to 
be done twice over. This has been obviated by the plan of 
reducing the number of shapes of the plates employed 


to a littio over 400, and these are all shaped in such a 
manner that by moans of an explanatory drawing the dock 
can be erected abroad with groat oaso and rapidity, and of 
course at a much less cost. Floating docks constructed on 
this principle have in practice proved thoroughly successfoL 
Clarke's Hydraulic Lift^ which somewhat answers the 
purpose of a floating dock, is situated at the east end of 
tho south shore of the Victoria Docks in the river Thames. 
It consists of an excavated channel of about 300 feet long 
and about 60 feet broad, on each side of which sixteen 
cast-iron columns, 6 feet in diameter, are sunk 12 feet in 
tlie ground, 20 feet from centre to centre. At the bottom 
of the column there is a hydraulic press, or rather lift. 
The diameter of the ram is 10 inclies, with a travel of 
about 25 feet. On tho top of tho piston or ram a wrought- 
iron croBshead b fitted, from which iron links are sus- 
pended and connected with a cast-iron girder, one on each 
sido of the column; so that there are sixteen uonpled 
girders of about 60 feet long and 20 feet apart, eaoh conple 
beiug suspended and lifted by two hydravdiciams or pumps. 
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On the top of these girders a pontoon is placed of the 
requisite length. These pontoons vary from 150 to 820 
feet in length, and are 50 feet broad. The smaller are 
placed on eight sets of coupled girders, and the larger on 
the whole sixteen. They are xi^e of sufficient depth for 
stiffness and in order to give the required displacement, so 
that when empty they have buoyancy enough to keep tlie 
vessel well out of the water. The pistons or rams are 
worked by a pair of horizontal engines. These engines are 
on the expansive condensing principle, with one high- 
pressure cylinder of 28 inches diameter and 2 feet stroke, 
and two expansion cylinders of 82^ inches diameter with the 
same stroke. The steam expands from the small cylinder 
into the two larger ones ; the pressure of steam per square 
incli is 50 lbs., and the indicated horse-power 120. The 
engines work twelve hydraulic force pumps of 1*96 inch 
diameter and 2 feet stroke in three groups — viz. two 
groups of three and one of six pumps. The amount of 
pressure obtained is 28 cwts. per circular inch, equal to 
about 4000 lbs. per square incli. From these pumps the 
water is discharged through wrought-iron pities half-inch 
internal diameter and one incli external, and above 10,000 
feet in length.' The following is the manner of docking a 
vessel -The girders with the pontoon upon them arc 
allowed to sink to the depth required for the particular 
vessel to be docked. She is then hauled over the pontoon 
and on to the blocks, and shored or rather wedged up by 
movable bilge blocks instead of breast shores. The pon* 
toon and vessel are lifted out of the water, and the water 
in the pontoon allowed to escape by valves. When empty 
the valves are closed, the girders lowered, and the pontoon 
left to bear the whole weight of the vessel, and to be moved 
into any suitable position. To give greater accommodation 
Mr. Clarke arranged a system of shallow docks eight in 
number, communicating with a shallow basin of nbont 600 
feet square, into one of which tho pontoon has to be floated. 
The space occupied by tho docks and basin is about 2.3 
acres. Vessels of 1800 tons bnrden can be easily lifted 
and repaired. Still larger lifts, designed by the same 
gentleman, are now in operation at Malta and Bombay — 
vessels of over 8000 tons being raised out of the water at 
the former place, and by means of pontoons the lift is able 
to do the work of ten docks. 

Tho Depositing Dock constructed by Messrs. Clark & 
Standfield at Barrow-in-Furness is intended to accom- 
modate vessels of nearly 8200 tons displacement, not only 
raising them out of the water, but placing them on fixed 
staging erected along tho shore. It is constructed so that 
it may be taken into two equal parts, each provided with 
its own en^e, pnmps, &c. ; each half will thus form an 
independent dock for smaller vessels, and will also be able 
to the other half so that eveiy part of tho dock can 
be readily got at for cleaning and painting. 

On referring to Plate IV., figs. 18 and 19, it will be 
seen that the dock consists of a rectangular box-side, to 
which are attached pontoons, forming the bottom of tho 
dock. To the side also an outrigger is attached by mean.H 
of a parallel motion which allows it always to float, what- 
ever may be the position of the dock itself. The chief 
function of this outrigger is to preserve the horizontality 
of the dock during the operations of raising and lowering 
the vessel It forms, at the same time, a veiy convenient 
working platform and store for spare blocking, tools, &c., 
os it is connected with the pontoons by means of four 
gangways passing through the side of tlie dock, and by 
two others on the outrigger guides round the ends of the 
dock, as shown in plan (the outrigger guides have been 
omitted from the end elevations for the sake of dearness). 
There are two huge and convenient ladders for com- 
nmnicadon between the outrigger and thd*' upper deck of 
the dodc. 

When the dock has been lowered by allowing water to 


enter tho pontoons in the usual manner, the vessel is 
brought over the keel blocks, as shown in ffg. and is 
centred by moans of travdling side shores, wMdi are 
placed a little above tho water line ; having eecnred the 
vessel by a couple of hawsers, water is pumped out of the 
pontoons, cansing the dock to rise, and allowing the vessel 
to bear on the keel blocks. The bilge blooks are then 
drawn in by means of chains worked from thq^upper deck, 
and pumping is proceeded with until the vessel is quite 
clear of tlie water, as shown in fig. 21. 

Its specialty, however, from which it derives its name, 
consists in its being able to deposit any nnmbor of vessels 
high and dty on fixed sta^ng erected along the slope of a 
wet dock or shore. The staging is constraoted of parallel 
piers of ordinary pilowork, as shown in fig. 20 ; these piers 
are about 5 feet broad and about 16 feet apart. 

To deposit a vessel the dock is bronght up to the stag- 
ing, and the pontoons with the vessel on them are entered 
between tho piers. When the vessel has been brought over 
the keel blocks on to the staging, the dock is slightly lowered 
to allow of tho vessel taking a bearing on them ; the bilge 
blocks are then adjusted, and the dock is lowered quite 
clear of the vessel ; it is then withdrawn, and is ready to 
accommodate another vessel. The vessel has thus, without 
any sliding or rolling motion whatever, been deposited on 
tho staging, as shown in fig. 20. This view shows also on 
one side a light floating crane and painting stage provided 
with adjustable platforms ; this stage is of convenient size! 
to enter either between the pontoons of the dock or be- 
tween the piers of the staging, as may be required. On the 
other side is shown a similar light crane and stage rnnning 
on broad gauge rails. By meiuis of these floating and 
portable stages both sides of the vessel may he reached and 
painted with the greatest facility; the railway may be 
continued the whole length of tho staging, which at Bar- 
row will, to commence with, be made long enough fbr the 
accommodation of four vessels. 

In Plato IV., fig. 21 is a side elevation, and fig. 19 a 
plan which shows a vessel on the dock ready to be shifted 
to the fixed staging. Fig. 20 shows the ship deposited 
on tho fixed platfoim, and indicates the arrangement of 
painting stages, &c. 

There are twelve or more pontoons, each of which is 
divided into four water-tight compartments by three trans- 
verse bnlkheads — ^namely, one central bulkhead directly 
under the keel of tho vessel, and one intermediate bulkhead 
on each side of tho central one. 

The side of tho dock is divided into water-tight com- 
partments ; the bottom o ’ the uppermost one is formed by 
an intermediate water-tight iron deck placed about 12 feet 
below the upper deck. The engines and machineiyare 
placed on this deck so as to leave the upper deck perfectly 
free for the working of the dock. 

The outrigger is also divided into water-tight oompart- 
ifients ; both the side and the outrigger are stiffened by 
bulkheads and angle-iron frames. This dodc has the im- 
portant peculiarity that, by the insertion of a central sec- 
tion, it can at any time be readily extended in length and 
increased in power so as to dock and deposit vesspls of 
5000 tons or even 6000 tons displacement 

XH>CK, in botany. See Bcmbx. 

DOCK WABBAMT is an acknowledgment on the 
part of the dock company that they hold and are respon- 
sible for certain quantities of goods specified therein. It 
is transmissible by endorsement, and the goods are deliver- 
able to the last holder, unless delivery has been previously 
restrained by means of a jndicial injunotion* It will be 
thus seen that these warrants have the qualities of securi- 
tf es, for they represent the goods themselves. Most care- 
ful rules are of coarse laid down by the principal dodc 
companies as to obtaining warrants. In case a warrant 
is lost a new one is never issued \ hut the owner of the 
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goods, on producing proof of bis right to them, can obtain 
ddivety on a^ertising the loss of the warrant in one or 
more of the dSly papers, and giving indemnity, with a joint 
securi ty to the dock company, against any future claim. 
DOCSyARDf a naval arson^ for the construction, re~ 

K ind equipment of ships — embracing, generally, build- 
ps, repairing docks and basins, workshops, and all 
the machinen^ and tools necessary fur the manufacture of 
anchors, cabies, and other adjuncts of a ship, and store- 
houses. The royal dockyards of Great Britain are those 
of Portsmouth, IMymouth, Chatham, Sheemcss, and Pem- 
broke. Woolwich Dockyard, one of the most complete 
establishments of the kind, was closed fn 1869, having 
become unsuitable in consequence of the increasing depth 
of ships of war, and the difficulty of navigating them so 
high up the Thames. Fur the same reason Deptford 
Dockyard was also closed in 1809, but a portion is retained 
as a naval victualling yard. 

DOCTOR* one who has taken the highest degree in tlie 
faculties of divinity, law, medicine, literature, science, or 
music (D.D., LL.1)., M.D., D.Lit., D.Sc., and Mus. Doc.) 
In its original import it means a person so skilled in his 
particular art or science as to be qualified to teach it In 
these, as in all faculties, the lower degree is that of Bachelor, 
B.D., LL.B., M.B., B.Sc., Mus. Bac., as it is with B.A., 
B.S. But ill the last named (Arts and Surgery) the highest 
degree is that of Master, not Doctor — namcl}', M.A. and 
M.S. respectively. The ix^ason of the difference is not 
clear. The title of doctor as an academic distinction 
first came into use about the middle of the twclftli cen- 
tury, which was the period of the first dawning of litera- 
ture after its extinction in the dork ages. At all the univer- 
sities where the title of doctor is granted there are certain 
exuininations and periods of probation to go thi'ough, though 
the Archbishop of Canterbury claims a long-established 
right to create doctors at his will. This right is now rarely 
exercised except to make bishops D.D. or cathedral organ- 
ists Mus. Doc. Thus to obtain the distinction of Doctor of 
Laws ill the University of Cambridge, the candidate must 
liavo previously been five years a Badielor of Laws, or seven 
years a Master of Arts ; but to obtain the title of Doctor 
of Divinity the candidate must have been seven years a 
bachelor of tliat faculty. To obtain the title of Doctor of 
Aledicitie the same terms are required as those for tlic faculty 
of law. The same periods of probation, witli some slight 
variations, are required at Oxford and Dublin. No clergy- 
man can be appointed a bishop until he has taken a doctor's 
degree; neither can any medical student practise as a 
physician until he has graduated as a Doctor of Medicine; 
nor any civilian plead as an advocate in the ecclesiastical 
courts without the diploma of Doctor of Laws ; but since 
the enactment of the new laws of divorce and probate, the 
privileges of the legal doctors have sunk into comparative 
nullity. A diatmetion should be drawn between the LL.D. 
(Doctor of Laws) of London, obtainable only by a severe 
series of examinations, and the D.G.L. (Doctor of Civil 
Law) of Oxford and LL.D. of Cambridge, which are now 
chiefly mere marks of honour. The first is increasingly 
a mark aimed at by men who seek the highest rewards 
of their profession, and pursue it with real love for it 
rather than as a means of living; the second is bestowed 
upon poets and soldiers, upon men remarkable for state- 
craft, and upon those remarkable for wealth, with a rather 
indiscriminating hand, by the Universities of Oxford and 
Cambridge. 

DOCTOR* a fish. See Aoanthubus. 

DOCTORS’ OOMKONS* the College of Civilians in 
London, near St. Panics Chorefayard, founded by Dr. Harvey, 
dean of the Arches, for the professors of the civil law. It 
was burnt down in the great fire of London, and rebuilt at 
the charge of the profession. This ancient college, once the 
great seat of civil and ecclesiastical law, was &om of its 


importance by the establishment of courts for the trial of 
divorce and matrimonial causes, and courts of probate, In 
1858. The office for the regis^ of wills remained for 
some time afterwards at Doctors' Cummons, but was in 
1875 transferred to Somerset House, whither the vast 
accumulation of wills was removed. 

DOD'DXR (Cnscnta) is a genus of plants met with in 
most temperate climates, the species fixing themselves on 
the branches of woody or other plants, twisting round them, 
striking a number of minute suckers into their bark, and 
thus attracting from the system of the plants and from the 
air the sustenance necessary to their own support ; hence 
they are true parasites. 

The Common Dodder (Cutcuia europasa) is a white or 
reddish-looking annual, which flings its threadlike arms 
like a cluster of living threads round the branches of 
heath, furze, &c., on coinTnons and diy wastes. It has no 
leaves, except tiny scales that stand in thoir room ; and it 
bears small clusters of white bell-shaped blossoms. Tho 
gernmiation of tho dodder is effected, like that of plants in 
general, in tho earth, and without requiring the presence 
of other vegetables. 

The dodders are very dangerous to fields of flax and 
to leguminous plants, which they attack, and upon which 
they multiply themselves with singular rapidity. The 
dodder seed should be sifted from tho flax or other seed. 
Cuscuta belongs to the order Convolvulace.^ Tho 
seed has a spiral threadlike embryo, without cotyledons. 

DODD'RXDGB* PHILIP* DJ>. (born in London in 
1702, died in 1751), a dissenting divine who, on account 
of his singularly amiable disposition and manners, his 
ministerial assiduity, piety, and learning, is regarded as 
one of the oniamcnts of the religious community to which 
he belonged. It was early perceived that tho turn of 
Doddridge's mind peenllarly pointed to tho profession of a 
minister, and he was entered at a dissenting academy over 
which Mr. John Jennings presided, tit the village of Kib- 
wortli, in Leicestershire, in 1718 or 1719, and in 1722 com- 
menced his ministry at Kibworth. Several years passed, 
during which Doddridge led the life of a nonconformist 
minister, his services being divided between the people who 
attended the chapel at Kibworth and tho congregation 
at the neighbouring town of Market Harborough. Ho was 
diligent in his ministry, but he found time for much theo- 
logical reading. In 1729 he began his academy, which 
soon attained a high reputation. It was the institution in 
which most of the more distinguished ministers of the old 
dissenters in the middle of tho eighteenth century were 
educated. It was first established at Market Harborough, 
where lie at the time resided ; but before tho end of tho 
year he removed to Northampton, having been invited to 
become tho minister of tho dissenting congregation in that 
town ; and at Northampton ho continued, both as pastor 
of the dissenting congregation and head of the dissenting 
academy, till his death. He died at Lisbon, whore ho hod 
gone with little hope of recovery. 

Besides his sennons and some hymns (the latter to be 
found represented in probably every hymn-book in tho 
country), Dr. Doddridge was the author of “ Tho Rise and 
Progress of Religion in tho Soul,” and of “ Tho Family 
Expositor,” both of wliich were very popular, and have 
been often reprinted. 

Two accounts of his life have been published, tho first 
by Job Orton; tho second, in the “Biographia Britannica,” 
by Dr. Kippis, the editor, 

DO'DO (Didun ineptui), a bird of the order Columb/b, 
was an inhabitant of the island of Mauritius at the time 
of its discovery in the sixteenth century the Portn- 
guese, who christened it Duodo — i.e, simpleton. We know 
nothing positively of the inhabitants of the island (which 
by the Portugneso was called Cerne) till the arrival of 
the Dutch in 1598. 
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In the Voyage to the East IndUe, in 1598, hy Jacob \ 
van Neck and Wyhrand van Worwijk there is a descrip- 
tion of tlie wtdgh-^OgeUC^odio)^ in the island of Ceme, 
now called Maiintins, as being equal in size to our swans, 
with large heads and a kind of hood thereon ; no wings, 
but in place of them three or four black little pens, and 
their tails consist of four or five curled plumelets of a 
grayish colour. In the description of the island of Ceme 
by De Bry Quinta Pars OrientiUis,*’ &c., 1601.), 
will be found the earliest engravings of the dodo ; in the 
frontispiece, surmounting the architectural design of the 
title-page, a pur of these birds stand on the cornice on 
each side. 

Glusius in his Exotica,” 1605, gives a figure of the 
dodo taken from a sketch from natnro by a Dutch voyager, 
who had seen the bird in 1598. He also describes a 
dodo's log cut off at the knee, whicli he saw at Pauw's 
house in Loydcn. He adds a note as to tlie name taalgh- 
vdgel (nauseous bird), which the Dutch sailors luid given 
this bi^, partly, ho says, because tlic fiesh after long boil- 


ing did not become tender, but remiuned hard and unpalat- 
able, except the breast and the ipzzard, which they found 
to be of no bad relish, partly because they oould ee^y got 
many turtle-doves, wmch were much more delicate and 
pleasant to the palate." We find two other names at this 
time for the dodo — Dronte, the significance of which is 
unknown, and Dodaars, which Professor Schlcgol has 
shown to be a common name of the little grebe (Podicepa 
minor), which was recalled to the recoTl&tion of the 
Dutchmen by the dodo's round stem and the little tuft of 
feathers representing the tail; at the same time it was 
near enough to the original name, Dnodo, to seem very 
appropriate. From this time onwards tho dodo was 
described by many, and several were undoubtedly brought 
alive to Holland. Herbert in his “Travels" (1684) de- 
scribes and figures tho dodo, and it is also described and 
figured well by Boutius (1668), 

Tho painting in the British Museum of the dodo is tho 
copy of an original taken from a living specimen sent to 
Holland from ^e Mauritius while that island was held by 
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the Dutch. This copy was the property of Sir Hans Sloane, 
and afterwards of Edwards, by whom it was deposited in 
the mnsRum. Formerly a perfect specimen, noticed by 
Bay, existed in .the Tradcscant Museum. This specimen 
afterwards passed into tho Ashmolean Museum at Oxford, 
where it existed so late as 1700 ; it subsequently fell into 
decay, and the head and a foot are tho only existing relies 
of It. A breastbone of tho dodo is preserved in the museum 
at Paris, and a skull, which before formed part of the 
xnusenm of^'tlie Duke of Gottorp, has been discovered in 
the mnsenm of Oopenhagen ; a leg bus also for long found 
a resting-place in the British Museum, 

It would appear that about the middle of the seventeenth 
or beginning of the eighteenth century the dodo disap- 
peared. Nothiag was heard of !t ; and we only know that 
it does not now exu^ in the islands which abundant testi* 
mony proves it to have once inhabited. In 1865 hundreds 
of osseqns remains of the dodo were discosnred in the 
Mauritius, and a complete or nearly complete skeleton has 
been set up in the Biiriflli Museum, and is fully described 


by Professor Owen in the Proceedings of ihe Zoological 
Society for 1867. This discovery quite set at rest the 
vexed question of the dodo's affinities. It was at onoe 
scon that this bird could no longer be placed among tlie 
ostriches, or emus, or vultures, but was in reality an aber- 
rant gigantic pigeon, connected with the ordinary members 
of that group through the curious Tooth-billed Pigeon. 
[See Didunculub.] The dodo was a bulky and hefcvy 
bird, larger than a swan, and weighing sometimes as much 
as 50 lbs. It had a long and strong bill, with the basal 
portion of tho upper mandible depressed and membranous. 
The apical part of this mandible was strong, homy, much 
arched, booked, and acute, giving the organ a great resem- 
blanoe to that of a vultnre. The nostSs were placed In 
the sides of the membranous base of the upper mandible, 
and in all respects the structure of the bill pitMients a great 
similarity to that oconrring in the didnnemus. The feet 
of the dodo were short and exceedingly stout, and althon(^ 
presenting a certain resemblance to those of a pigeon, In- 
dicated dearly enough tha^ their possessor was a strictly 



BODOKA. 47 DOE. 


terreBtrial hvA ; indeed, its wlnge being very short, and ‘ 
fundshed on^ with soft decomposed feathers, like the 
well-known Xtrich plnmes, were quite Incapable of raising 
it from the ground. From this rudimentary condition of 
its wings the dodo was long regarded as allied to the 
StruthiouB birds. The body of the dodo seems to have 
terminated in a rounded extremity, and to have been des- 
titute of tme tail-feathers, but a tuft of plumes similar to 
those of thS wings occurred low down on its back, and 
probably represented tlie tail-coverts. The plumage of 
the dodo was blackish, with the light feathers of the wings 
and so-called tail pale fawn colour. 

The causes of the speedy extinction of the dodo are not 
far to seek. Its rudimeutary wings, and its heavy, bulky 
body must have rendered it an easy prey to the animals, 
as dogs, cats, and swine, introduced by the European 
colonists. A similar fate has overtaken a closely allied 
bird, the Solitaire, which inhabited Rodriguez. 

TODO'NA. the most ancient oracle of Greece, was 
probably sit uated in the valley of Yanina, in Epirus, but its 
exact position has never bei'ii ascertained. The temple at 
Dodona was dedicated to Jupiter, and was of Pelasgian 
origin. The oroclcR were delivered from an oak, or rather, 
more probably, from a grove of oaks. Some also apeak of 
beech-trees. The will of Zeus (evidently under the con- 
ception of him ns the god of the sky) was declared by the 
rustling of the wind thi'ough the leaves and branches, and 
the slight clanking of Tight cymbals fixed for -that pnr^Kise 
to the boughs and stirred by the gentlest breezes. Priest- 
esses, few in number and aged, interpreted the signs. 
The trees were cut down and the temple at Dodona was 
entirely destroyed by Dosimachus, the iEtolian prsitor, n.c. 
219. It probably was never restored, for it did not exist 
in the time of Strabo. The inflammable fountain, near the 
ancient temple, was in all probability the cause of that sit 
being fixed upon for the delivery of oracles. The natural 
philosopher and poet of Rome, Lucretius, thus describe.** 
this remarkable phenomenon : — 

'* A fount there is, which, though cold Itself, 

With instant flare the casual flax inflames 
Thrown o’er its surface; and the buoyant torch 
Kindles alike Immediate, o’er its pool 
Steering the coarse th’ ethereal breeze propela*’ 

This description appears to bo coufirmed by Pliny, and at 
the present day we find that in Illyria and Zaiite, which 
are no great distance from the site of Dodona, there are 
several pitch springs, which according to Herodotus were 
iu existence above 2800 years ago. 

BODSLOTp ROBERT, was bom in 1709, at Mans- 
field, in Nottinghamshire. He was apprenticed to a stock- 
ing-weaver, but disliking the business he became a footman. 
While in the service of the lion. Mrs. Lowther ho published 
by Bubsoriptlon, in 1782, an octavo volume of poetical 
pieces, tinder the title of “The Muse in Livery, or the 
Footman's Miscellany." The poetry was of no remarkable 
merit, but attracted attention from the situation of the 
author. He continued throughout bis life to produce a 
number of works of viuying degrees of merit, both in prose 
and verse. 

In 1760 appeared anonymously his ingenious and well- 
known little work, “ The Economy of Human Life,” which 
was long extremely popular. In 1768 he produced lus 
last play, the tra^y of “Cleone,** which was acted at 
Covent Garden with extraordinary applause, and drew 
crowded audience daring a long run. When it was pub- 
lished 2000 copies were sold the first day, and tlie work 
reached a fourth edition within the year. Its merits 
aeaicdy deserved sueh a decided and profitable snccess. 
He died in 1764. Dodsloy’s merits as an author ore now 
rated at their just level, but be will always be a figure in 
English literature owing to his connection with great 
aumors as their publisher. He started as a publisher in 


1785, and had great sueoess. Among other s]^endid ven- 
turei was that of Dr. Johnson's London,^* which cost 
Dodsley but 10 guineas 1 Two other things give Dodsley 
a place in the memory: he staSrted the Annual 
which still continues its useful career, and he brought out * 
an excellent collection of old English plays in twelve vols., 
still a favourite work. 

DOS, JOBBT, and RICKARD ROB, fictions of 
English law up to the middle of this centmy. As these 
imaginary personages are even now alluded to, and were 
old familiar figures up till recent times, so that one cannot 
be acquainted with English literature without often run- 
ning against them, it seems necessary to show the manner 
in which they were used by, and seemed serviceable to, our 
forefathers. 

An action for debt, &c., between Jones and Smith, 
wherein Jones claimed so much money from Smith, wtis 
then, as now, called Jones v. Smith ; but until 1862 an action 
for land, w'hcro Jones claimed to oust Smith fix)m tlio en- 
joyment of C(‘rtaln land, which , wo will assume Jones to 
consider really to belong to him (Jones), i.e. on action of 
ejectment, by no means bore such a title. A certain ficti- 
tious John Doe would purport to have received a “ demiiie’' 
of part of Jones's property, tliat is, Jones became the 
lessor of the plaintiff (Doc), and, in fact, suitable leases, 
&c., would be executed by Jones in favour of this fictitious 
tenant, Doc. Thus armed John Doe, by liis attorney, 
would servo a summons upon an equally fictitious Richai*d 
Roe, who he alleges came and “ with force and arms, that 
is to say, with swords, staves, and knives, entered into 
tiie s.'ild teiieincntB with the appurtenances which the said 
W. Jones had demised to the said John Doe in manner 
and for the term aforesaid, which is not yet expired, and 
ejected the said John Doe out of his said farm, and other 
wrongs to the said Jolm Doe then and there did, to the 
great damage of the said John Doe and against the peace 
of our said X.<u(ly the now Queen. Wherefore the said 
Jolin Doe saith that he is injured and hath sustained 
damage to the value of .£6U, and therefoi’e he brings his 
suit,” &c. The next step after the I'ecital of this purely 
imaginary affray with “swords, staves, and knives,” was 
for the fictitious defendant. Roe, to serve a notice upon 
Smith, the actual tenant, which of course is obligingly done 
for him by John ‘Doc's lawyers. Richard Roe's notice was 
Boniewhat as follows: — “Mr. A. Smith, I am informed 
that you arc in posBc.ssion of or claim title to tlie premises 
in this Declaration of Ejectment mentioned, or to some 
part thereof ; and I being sued in this action as a casual 
ejector only, and having no claim or title to the same, do 
advise you to appear next . . . Term iu Her Majesty's 
Court of Queen's Bench at Westminster, by some attorney 
of that court, and then and there, by a rale to be made of 
the same com’t, to cause yourself to bo made defendant in 
my stead ; otherwise I shall sofifer judgment to be entered 
against me by default, and you will bo turned out of 
possession. — Your loving friend, Richard Roe” (“Black- 
stone's Commentaries,” vol. iii.) 

Thus, the action being at first by the fictitious John 
Doe (who is supposed to hold a lease off Jones) against the 
fictitious Richard Roe for forcibly ejecting him from his 
property, is called “ Doe demise Jones v. Roc,” and is met 
by Roe purporting to declare that tliough he has ejected 
Doe (according to the fiction), he has done so os a casual 
ejector merely, in the interests of Smith. Smith, the 
puppet pleads, is the i-cal ejector, and unless Smith comes 
forward he (Roc) will submit to the damans, involving of 
course Smith's dispossession. Upon tliis Smith comes 
forward and applies to bo made defendant instead of his 
“loving friend, Richard Roe;” this being agreed to, the 
action becomes “Doe dennse Jones v. Smith,” ^d is so 
fought out. 

This curious procedure was adopted to avoid the ancient 
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dilatoiy and ezpensire modes of toeovering landed property 
from wron^nl possessors at the close of Edward IL’s 
reign ; for if Smith did ^ot come forward poor Bichard 
Roe’s case was adjndicated on by default, and the triumphant 
John Doe (with the actual plaintiff, Jones, in his train) 
entered into possession at once. It lasted for five and a 
quarter centuries, incredible as it may seem, till In 1852, 
by the statute 16 & 16 Viet. c. 76, Parliament laid rough 
hands upon poor old John Doe and Richard Roe, who then 
ceased to exist, together with the fictions among which 
they had so long figured. The simple process by writ of 
ejectment, in the names of the real parties and specifying 
the whole nroporty in dispute, has taken their place. 

Mansneld has put the legal aspect of this ancient 
procedure in a few sentences as follows (we add the names 
of the parties adopted above for clearness): — 

“ An ejectment is an ingenious fiction for the trial of 
titles to the possession of laud. In /om it is a trick 
between two to dispossess a third by a blmin suit and 
judgment. The artifice would be criminal unless the court 
converted it into a fair trial with the proper party. The 
control the courts have over the judgment against the 
casual ejector (Roe) enables them to put any teniis upon 
the plaintiff (Jones) which are just. Ho (Jones) was soon 
ordered to give notice to the tenant in po8.session (Smitli). 
When the tenant in possession asked to he admitted 
defendant the court was enabled to add conditions, and 
therefore obliged him to allow the fiction and go to trial on 
the real merits.” 

The actual process of an old-fashioned suit of ejectment 
fonns the basis of Warren’s most interesting novel, “ Ten 
Thousand a Year,” first published in 1841, when tho 
system was in full operation. It has passed through 
many editions. 

DOO* Under the title of dog (genus Canis, Linn. ; 
family Gamujii: of modern writers) is comprehended not 
only tlie faithful domestic quadruped to which tho term 
more particularly belongs, but all tho animals of the car- 
nivorous order which arc in immediate alliance witli it, 
as the wolf, tlio jackal, the fox, and the Hunting Dog 
(Lycaoii), which constitute the representatives of n natural 
family. 

It is to tho dog properly so called that the present article 
is restricted. The other species are treated of under their 
respective titles. 

Linuffius characterizes the Canis familiarU as Canis 
caudtl sinistrorsum recurvata” (dog with tail curled towoi ds 
the loft); and his description, after enumerating cloven 
varieties, is minute and accurate. Into such details, how- 
ever, wo need not enter. All are acquainted with tlic 
habits, manners, and peculiarities of this faithful animal, 
which, domesticated from the etirlicst times, has followed 
man through all countries as his servant and friend, and 
inhabits alike the ice-bound regions of tho arctic circle, 
those of the temperate latitudes, and those of the torrid zone. 

In size, in the development of the limbs, in tlie length 
of the tail, in tho form of tlie head, muzzle, and ears, in 
the quality and length of the hair, and in colour the 
domestic dog offers on endless variety. To many of these 
varieties distingaishiug names have been given, as mastiff, 
bulldog, bound, terrier, spaniel, &c., until at lust we come 
to aoomalous^breeds, termed mongrels, *Sf no mark or 
likelihood,^ and of intermingled lineage. 

. One of the most interesting questions in this connection 
18 the origin of our domestic breeds. The question as to 
what was the parent stock of this domestic animal, so 
varied in its diaraoteiistics, and so ever-varying, has been 
a fruitful source discussion among naturalists for many 
years. 

Somei celebrated naturalists, and among thdh Fallas, 
have contended that the dog never existed in a state of 
primitive nature. They assign to it an artificial origin. 


and regard it as the result of the intermixture of aevenj 
species closely allied to each other, among which may be 
enumerated the wolf and the jackal. Penwt and others, 
again, regard the dog as a descendant of the jadul, and 
others of tlie wolf. Darwin discusses the question at 
length in bis “ Animals and Plants under Domestieation,” 
to which work we are indebted in the following resumi for 
many facts. There is no doubt that dogs were domesti- 
cated at a very early period in man’s history. In the Old 
Testament they are often mentioned, but usually as unclean 
beasts, being regarded in the same light as they are by 
most Orientd people to this day. A solitary exception to 
this rule occurs in the Bode of Job, whore the dog is re- 
ferred to as the guardian of fiooks of sheep. In Egypt tho 
dog was domesticated and was held in great veneration, 
divine honours being paid to it. That several distinct 
breeds existed is shown by the drawings preserved on 
walls of tombs of gi^eat antiquity, which show bow well- 
marked the breeds were, and how striking is the resemblance 
they present to our own varieties. The same evidence is 
offered by Assyrian monuments of an antiquity of 4000 and 
6000 years. Nor is this the farthest that we can trace 
tho domestic dog. In the kitchen-middens of Denmark, 
the heaps of refuse piled up by prehistoric men of the 
Neolithic period, arc found bones proved to belong to some 
species of the genus Canis. These remains are conjectured, 
with gi'cat probability, to belong to a domesticated dog. 
During the same period in Switzerland there existed a 
domesticated dog partaking of the characters of om* hounds 
and setters or spaniels. In tlio later bronze and iron ages 
in the same two countries dogs ai‘e known to have existed. 
Thus wo have seen that at a very early period in different 
pails of the world man possessed domesticated dogs more 
or less identical in habits and structure with some of 
our breeds. It scemii* very improbable, prima fads^ that 
only OM wild species out of so many should be domesti- 
cated, seeing that to this day most of the wild Ganide can 
bo, and are often, tamed. This taming would necessarily 
bo more cosy of -accomplishment at an early period before 
wild animals, unaccustomed to the presence of man, bad 
acquired an instinctive fear of him. 

The next point is the identity of strnctnre in the genus 
Canis. This is so great that it is found impossible to 
draw a strict lino of demarcation between, ontbe one hand, 
the dog, and on the other the wolf and the jackal, and 
again between the domestic and the wild varieties of the 
do^. Over and over again it has been pointed out bow 
great is tho resemblance ehown by domestic dogs to the 
species of wolves and jackals 'nbabitiug the same country. 
Thus Sir J. Richardson states that the Esquimaux dogs 
are not only extremely like in form and colour the gray 
wolf of tho arctic circle (which differs considerably from 
the Europeun wolf), but also nearly equal them in i^e. 
Again the same autWity says — “ The resemblance between 
the Ndrtborn American wdves and the domestic dogs of 
the Indians is so great, that the size and strength of tho 
wolf seem to be the only difference. 1 have mors tbim 
once mistaken a band of wolves for the dogs of a party of 
Indians; and the howl of the animals of both spedes is 
prolonged so exactly in tho same key that even the prao-* 
tised car of the Indian fails at times to discriminate tlm.’^ 
Nor could Richardson detect any marked difibresoebetweaii 

Hui^^ so close is resemblance between the wc^ and 
the large sheep-dog of the plains that mistakes easily arise. 
Jackals again not only agree structurally with the smallet 
races of dogs, but, when tamed, exhibit many of the habits 
of our domestic dogs* The stroi^ resenblknee to them 
ehown by the balf-doipestic dogs Asia and Egypt has 
been pointed ont by many natu^ts. 

The habit of barking, so oharacteristio of domestic dogs, 
seems to mark them out at once from the wild speoiei* 
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But it appeal's that this babit is the result of domestication. 
On the one l^nd domestic dogs who have become wild 
lose this habit, and when redomcsticated acquire it again ; 
on the other hand jackals, wild dogs, and wolf-whelps 
rean’d by bitches acquire this habit in a state of confine- 
ment or semi-domesdeation. The penod of gestation, 
about sixty-three days on the average, agrees in the wolf, 
jackal, and dog. In the majority of cases the domestic 
dog breeds fraely with species of wolves and wild dogs, 
producing fertile, offspring. Taking all these facts into 
consideration, tlie conclusion to which Darwin comes seems 
the only tenable one, namely, that domestic dogs of 
the world have descended from two good species of wolf 
(jCanu lu/Hu and Cauin latrans\ and from two or three 
other doubtful species of wolves (namely, the European, 
Indian, and North African forms), from at least one or two 
South American canine species, from several races or 
species of the jackal, and perhaps from one or more 
extinct species.'' 

Wo shall not enter here into an enumeration *of our 
multitudinous breeds of dogs; their nspective qualities 
are well known to all. Man has availed himself of their 
sagacity, their courage, their powers of scent, and their 
tlectncss. Volumes might be written on the intellectual 
and moral attributes of the faithful friend and companion 
of man, a creature in w*hum, as Darwin snys, the love of 
man has become instinctive. 

The dog is born blind, and begins to see about the 
twelfth day. Its duration of life is from fourteen to 
twenty years. Its teeth commence their change about the 
fourteenth month, and it attains to maturity in two years. 
The female has from six to ten mammae, not always in 
pairs. The number of young at a birth is usually from 
live to eight, sometimes one or two mor^ 

The numerous varieties of the domestic dog may bo 
classed under the following headings. Wolf-dogs, Grky- 
•iiouMDS, Sfaniels, Hounds, Mastiffs, and Tiaimfiiis. 
The more important breeds will also be noticed under their 
1 espective headings. In our Plate are given representations 
of the Tibet dog and the common wolf. 

DOG^BANX is a common name for the genus Apoey- 
num, the type of the order Apocynackac. There are 
five species, of which thi'ee are natives of South Europe 
and temperate Asia, and two ore indigenous in North 
America. They are perennial herbs, with erect and 
sometimes shrubby stems, opposite leaves, and small 
flowers in termimd cymes. The corolla is bell-shaped,, 
with five scales inside, alternate with the stamens, which 
do not project beyond the throat. The ovary consists of 
two carols, immersed in the disc at the base, but otherwise 
free. The seeds are crowned with long, deciduous hairs. 

The bark is fibrous, and is utilize^ in the two species 
Apoc^num eannabmwn and Apocynum hyptricifolium, 
as a substitute for hemp by the natives of India. The 
former species, as tvell as Apocynum androammifolium^ are 
emetic, diaphoretic, and diuretic. The last-named species 
is the Fly-trap " of North America ; flics are attracted 
by a sweet liquid secreted by the scales, and then caught by 
a sudden movement of these to the centre. The milky 
juice of the various species dries into a substance much 
like india-rubber. 

DOO-DAYB.a term applied to the hottest period of 
summer, which, in ancient astronomy, was the time when 
Sirius, or the Dog-star, rose immediately before the sun. 
Aoeording to the almanacks, the dog-days begin on the drd 
of July, and end on the 11th of August. But the heliacal 
rising of Siring, owing to the precession of the equinoxes, 
is later in the jHx ; hence our dog-days have not now the 
same relation to the star Sirius as formerly. 

1>OOS» the well-knoim title of the anpreme magistrate 
.of the ancient Venetian republio (as well as the title of 
the president of that of Genoa), is merely a modification of 
VOL, V. 


the Latin a leader. Hence Shakspeare's **Diike of 
Venice” Is' absolutely correct as a translation, onr “duke** 
being the same word “ dux ” in yet another dress, Venice 
was founded in 420. The dogos began m 097. The 
doge was elected by the whole people, in universal 
BuflPrage, from the ranks of the patricians. At first, as 
Mr. Ruskin has pointed out in bis Stones of Venice” 
(vol. i., Appendix), his power was almost unchecked. He 
was practically a king. But in 1088 considerable checks, 
especially against hei-editary dogeship in any family, were 
introdneed, and in 1172 the great change was made from 
a democracy to an oligarchy, the nobles seized the whole 
power, and a committee of twelve of them appointed the 
doge. Fifty years later the curious ** inquisition on the 
doge ” was appointed, a body which, so soon as the prince 
was dead, examined bis acts, and if tlirongh any of them 
the state had suficred mulcted his estate in a suitable fine. 
Again another half century and the doge's election was 
altered in a most complicated manner: a committee was 
elected by the nf>blc8, which committee proceeded to name 
anotiiei*, that a third, that a fourth, and so on, each body 
difTeriug in number and most in official rank, till the 
ninth sncccssivo body (numbering forty-one) chose the 
doge. Snrcly nine successive siftings should have satis- 
fied the raging jealousy of these patricians. Their object, 
it need hardly be said, was to annul the power of any one 
family, however influential. But the decay of the state 
was lamentable. Checks and counterchecks were multiplied 
till the doge (except in times of war, when he was com- 
mander-in-chief) was rather a dignified symbol of the 
state than its head and chief, lie could not marry his 
children as he would, nor hold what property he pleased ; 
ho was in actual truth a prisoner to the Venetian state, 
and never allowed to leave it. The date when the nobles 
declared their power hereditary is puq> 08 ely left obscure, 
and indeed it was not all done at once. But it is quite 
certain that 1810 was ilie date of the establishment of 
the famous Council of Ten,” which after that must be 
regarded as the supremo power of the state, controlling 
tlio doge. Ruskin suggests that 1297 be taken as the 
period of the completion of the aristocratic yoke upon the 
neck of the state; in which ease the 1100 years of life 
of Venice are divided into six centuries of monarchy, 
697-1297, and fiv^ of oligarchy, 1297-1797. Napoleon 
then blotted Venice from the map of states. There were in 
all seventy-three doges of Venice, the last being Lodovico 
Mnnhi, dismissed by Napoleon in 1797, the first Anafeste, 
elected 697. The '^Mirtraits of all are exhibited in the 
Doge's palace at Venice ; that is, of all but one, Falieiio, 
who conspired against the republic, and whose death was 
not sufficient punishment without his memory being stamped 
by the reproach of the empty frame there in its proper 
rank on the wall. In Genoa the dogeship was instituted 
in 1389 on the ancient Venetian model. Doria (1528) 
reduced the tenure of office to two years, and also adopted 
the complex olectivo machinery of the thirteenth-century 
Venetian reform. 

DOG'FZSH is a name commonly given to several small 
species of Sharks, a group of fishes forming a suborder 
of the CHONDRoirrEitYOii. The common dogfishes of 
our own coasts are species of the genus Scyllinm. In this 
genus there are two dorsal fins without spines and one 
anal. The eye is not provided with a nictitating membrane, 
but spiracles are alw'ays present. The teeth are small. 
The yonng are brought forth inclosed in horny cases, the 
familiar mermaids' parses.” 

The Large-spotted Dogfish (ScylUum ceUului) is from 
2 to 8 feet in length, with a large head, the snout pro- 
minent and slightly pointed, and a rough skiu. The gener al 
outline of the body is cylindrical, the colour is a hrownM- 
gray, slightly tinted with a dusty red, and marked wth 
very numerous spots of brownish-black ; the belly ia whitish 
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an«] vorj smooth. At its full growth this fish weighs about 
*2i) lbs. It is very voracious, devouring great quantities 
of fish, and it does no1« hesitate to attack the iishennen, 
and especially bathers in the sea. On the British coasts 
it abounds, especially off the Orkneys. In some parts of 
Scotland it is oaten by the poor ; but its flesh is hard, 
and has a disagreeable musky odour. Its rongh skin is 
used, under the name of “ fish skin ” and “ shagreen,” by 
joiners and other artificers in polishing various substances, 
and also for covering spectacle-caHOH and similar articles. 

The Small-spotted Dogfish (jScyliium canicula) closely 
resembles the preceding, hut the upper part of its body is 
crowded with small, dark, reddish-brown spots on a pale 
reddish ground, the spots being ratlicr larger and less 
numoi-ous on the fins. It is a v(‘ry common species on the 
south coast of Knglund, where it feeds on small fish and 
crnstacpii, lying in ambush to surprise its prey. Dr. 
GUnther suggests that “it would he worth while to apply 
the fins of these ami other sharks, which am so exten- 
sively used ill China for making gelatine soups, to the 
same purpose in this country, or to dry them for exporta- 
diun to the East.” 

A closely allied genus is Pristiurus, a species of which, 
PriHiuTutt melanoiftfmux (the black -moutlied dog-fish), so 
called from the colour of the interior of its mouth, is a 
(iomnion species in the Mediterranean. Its average length 
is from 2 feet to 2 feet 6 inches ; its colour on the head 
and tipper part of the body is a light brown ; and along 
each side run two rows of ocellalcd spots. Another com- 
mon British dogfish belongs to the genus Acantihas. 

DOGGER. a name used in Yorkshire to denote a band 
of reddisli-brown ferruginous sands about flO feet thick, 
and fonning one member of the I^wcr Oolite in that 
district. 

DOG'GBRBAKK. a VC 17 extensive sandbank in the 
Nortl) Sea, between tlie east const of ICngland and the west 
const of Holland, extending from near Flaniborough Head, 
in the county of York, for il54 miles towards Jutland. It 
is noted for its cod-fishery, also for being the site of an 
obstinate battle between the English and Dutch ilcets in 
the summer of 1781, which resulted in both parties being 
so much disabled that neither could claim a victory. 

DOGGETTS COAT AND BADGE arc two prizes 
annually awarded for skill in rowing on the Thames, and 
the competition for which always excites much interest. 
Thomas Doggett, an eminent actor of Drury Lane, on the 
first anniversary of the nexsession to the throne of George I. 
(August 1, 1715), gave a waterman’s coat and badge to 
he rowed for by six young watemicn in honour of the day; 
and at his death left a sum of money to continue the same 
gifts annually for over. Other prizes have since been 
added, and each of the six rowers receives something. Tlie 
rompetitlon is confined to young watennen whose appren- 
ticeship expired in the previous year, each rowing in a boat 
by himself, with short onrs or sculls. The race is from 
London Bridge to the Old Swan at Chelsea, and it takes 
place when the current, by the recession of the tide, is 
strongest against' the rowers. 

DOG'BiA (Gr. (hfjma\ a word borrowed from the 
Greek, is frequently used ns iinplving an eslablislicd prin- 
ciple, a fmidamental article of belief derived from undis- 
puted authority, and is generally B])plied to what arc 
deemed to bo the essential doctrines of Christianity, which 
are drown from the Scriptures or from the authority of 
the fathers. Hence that branch of divinity called dog- 
matic theology is nn exposition and assertion of the various 
articles of tlio Christian faith ns founded upon authority 
aeknowledgcd by Ciiristians in general, and is distinguished 
from scholastic theology, which assumes to establish tlie 
tni?h of the Christian doctrines by argument' 

In this sense the word dogma has been understood to 
signify a doctrine founded on Scripture or tradition, or by 


the authority of a council of the church, £c., and advaneod 
not for discussion but belief. Bat as this metiiod of stating 
truth easily degenerates into the assertion of opinions with- 
out ground, and without regard to tlie aspect they may 
present to others, doffttut and dogmatism have gradually 
come to be regarded by many as synonymous with asser- 
tion without proof. In a more libcrol sense, however, the 
word may be held to have the same meaning as the Ger- 
man dogmn — that is, simply ductrinos ; Snd dogmatic 
theology is that branch of theology wliich treats of the 
systematic arrangement of the doctrines of Christianity. 
In Germany the history of dogmas or doctrines has been 
raised to the rank of a distinct branch of sacred science. 
In this country the facts with which it deals have received 
only passing notice in treatises on systematic theology, 
although the pursuit of the inquiry is characteristic of 
Protestantism. In the Roman Catholic Church the study 
is viewed with disfavour, ns endangering the unity of the 
faith ; and even among some sections of Protestants there 
is no small prejudice against the idea of a “ development ” 
of Christian doctrine, which seems to be involved in its 
having a history. Their view is that the Bible is a revela- 
tion of theological doctrines, wliich nood only to bo cor- 
rectly interpreted nud arrangr'd in logical order. If this 
were so, the tusk would be comparatively a simple one, and 
might have been carried out ages since. It has frequently 
been attempted, hut devout and leaimed men have widely 
difiered iu their sevornl conclusions, and thcro ap{>earcd to 
be two alternatives — either the revelation was incomplete, 
and it is impossible to attain any certain knowledge in re- 
gard to doctrine'; or it required to be checked or supple- 
mented by an unerring living authority. The former is 
the sceptical, the latter the Roman Catholic alternative. 

Those, however, who pursue the stndy of dogma as a 
science object to both these couclusions, and contend that 
nil diiBculty is removed by regarding the Bible os a reyola- 
tion, not solely or directly of doctrine, but of religion — the 
inspired record of the great liistorical events by means of 
which the religious fellowsliip of man with God has been 
established, and gradually elevated to its perfect form in 
Christianity. Doetrines or general principles bearing on 
the relation of God to man are indeed contiuned in tlio 
Billie, but only as they are involved in the great realities 
that the Bible makes known to us ; and the leading doc- 
trines in theology have been cstablislied, not merely by the 
application of grammar and logic to the text of Scripture, 
but by personal apprehension and experience. So Augus- 
tine learned tlie doctrine of original sin and divine grace 
by finding in his own expc^’lence the power of inward cor- 
ruption on the one hand, and the deliverance wrought hy 
the gospel on the other. In the same way Martin Luther 
proved the truth of justification by faitli by finding peace 
of exmscienco in this source when works of merit and 
righteousness had all failed. In neither instance was 
anything added to tl»e Christian religion, which is ever one 
and the same, but the knowledge of it became clearer ; and 
tnitlis already in the Christian nwektion came with all 
the force of new light to the apprehension and the experi- 
ence of the church. There are some doctrines in every 
system that are merely sectarian ; that is, adopted only by 
one particular brancli of the church — such, for instance, as 
the Anglican doctrine of baptismal regeneration, the Roman 
Catholic doctrine of the immaculate conception of the Virgin 
Mary, and some of the doctrines of both Luther and Calvin. 
Other doctrines have, ever since their first formulation, 
been accepted by the great majority of Christians. To 
depict this succession or evolution of views, with their 
struggles and modifications, and trace the diflerent ways 
in which the several doctrines were at difTerent periuda 
formulated and embodied in the creeds, is the object of a 
history of dogma, for which there is a chair in the Pro- 
testant aoiversities of Germany. 
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Tlio matemls for rach a historj are abundant and of 
prcat interest f and a study of them is veiy helpful in 
funning an opinion as to tlie value of the several dogmas 
upon which the Roman Catholic and other Christian 
churches have from time to time pronounced. The earlier 
period of Christianity was fruitful in speculations as to the 
rightful interpretation of Sci’ipture on many points, and in 
proportion as4‘ heresies ” arose so were the limits of divine 
troth defined within precise and often narrow bounds. The 
controversies chiefly arose on questions relating to God and 
tile Trinity, the incarnulion and person of Christ, original 
sin and regenerating grace. From the second to the 
eighth century various opinions on these subjects were 
discussed, condemned, and stamped as heresies, this being 
the object of several of the early councils of the church. 
Ill the keen strife for doctrinal precision it is questionable 
whether much of the spirit of Christianity was not over- 
looked ; at any rate adliesiuii to certain set dogmas as dc> 
lined by the church came to bo clearly regarded as the one 
CHScntiul of saving faith. It may be that only the Atliana> 
bian creed was preceded by tho distinct announcement of 
its acceptance being necessary to salvation, but practically 
all the other creeds were regarded in tho same light. In 
the great upheaval of the Reformation most of the creeds 
sanctioned by tlic early councils WTre tacitly adopted as 
being in accordance with Scripture ; and the Nicene ci*eed, 
in spite of all the working of iiiuderii thought, remains the 
most generally accepted of all Christian collections of 
dogmas. In the Church of Rome the lines of dogmatic 
theology are still sharply drawn, and belief is exacted in all 
the various definitions by the ciinrch, down to that of the 
iufallibility of tho pope ns formulated in 1871-72, and the 
same holds good of tlie Orthodox Church (Greek Church). 
iSeyond these older churches this tight bracing up of religious 
thought within hard and fast litu's is felt to be unsatisfac- 
tory, and what in the eyes of the members of later Chris- 
tian societies is a broader foundation, as well as a more 
living conception, lias been sought for Christianity in the 
study of tho teaching and spirit of its author, rather than 
within tlic narrower field of dogma, liowever ably defined. 

DOGS, ISLS OF, or POPLAR MARSHES, a 
peninsula on the Thames, in the county of I^Iiddlesex, 
miles south-east of St. Raul’s, so named, it is said, 
from tho royal hounds having been formerly kept there. 
It contains tlie West India and Millwali Ducks, and large 
shipbuilding yards. 

DOG’S-TAIL GRASS (jCyno$vTu$ crUintui)^ a well- 
known posture grass abundant in all natural and artiticial 
grass land. Although this grass forms so constantly a 
})urtion of all good pastures, it is chiefly on account of 
the finoncsB and closeness of its herbage that it is valu- 
able, the quantity of hay that it produces being incon- 
siderable. Tlie roots penetrate deep under ground, and 
accordingly it remains fresh and green after most other 
grasses are buimed by a continuance of dry weather. 
I’yuosurus is easily recognized by the comb-like bract at 
the base of each spikelct. 

DOGTOOTH SPAR, a name applied in Derbyshire to 
Galcitb occurring in sharp pointed scalciiohodra, which 
roughly resemble in shape the canine teeth of the dug. 

DOG-WHRLK. See Whelk. 

DOG- WOOD, the English name of various deciduous- 
leaved shrubs belonging to the genus Cokkus. 

DOL, a town of France, in the department of Ille-et- 
Vilaino, 15 miles south-east of St. Malo. It is of little 
importance now, but it was formerly one of the chief 
fortresses on tl^ frontier between Brittany and Normandy. 
I'he cathedral, which was the metropolitan church of all 
Brittany, is said to have originated in a monastery founded 
by tho British bishop St. Unison, who fled hither from 
the Saxon invaders of his own country. It has some 
stained gloss of the thirteenth century. In the vicinity 


are a -menhir. 80 foot high, and the granite rock of Mount 
Dol, 200 feet in height. The population of the town in 
1884 was 4500. 

DOLABIX'LA, one of the great patrician families 
of the Cornelian gens or clan of ancient Rome. Many a 
Cornelius Dolabolla gi'oces the annals of the republic. 
Tho chief arc the following: — 

PuBLiiis Cornelius Dolabella, consul b.c. 288, 
during the gi'eat Italian rising against Rtmie, when the 
whole north of Italy, Ktrnscans, Umbrians, and Gauls (the 
Gauls ^ this sido ” the Alps) were united, and the south of 
Italy, headed by the Samnites, was preparing to join them. 
But a tribe of Italian Gauls, the Senoncs, having begun 
actual hostilities and gained a military advantage, Dola- 
biila advanced with his whole force and literally annihi- 
lated them — put all the nation to tho sword, and erased 
their name from tho map. A victory over the Boil, tlie 
next neighbouring Gallic tribe, brought all tho Gauls 
to their knees, alaimcd at such terrible severity, and a 
separate Gallic peace was signed next year, 282 b.c. 

Cn.eus Cornelius Dolabella, consul B.c. 81, dur- 
ing the intestine faction war, was one of Sulla’s partisan^! 
Nevertheless Ca'sur, then a youth, attacked him in 77 for 
extortion in his province. It is hardly necessoiy to add 
that Dulahclla was acquitted, but the lesson was felt. 

Publius Cornelius Dolabella, consul b.c. 44, is 
the best known of the name. He was the son-in-law of 
Ciecro, and his utterly reckless conduct, both politieolly 
and morally, was a source of torture to the cautious, 
prudent, time-serving Cicero. In tlie civil war he joined 
Caesar, and showed such capacity (besides representing 
one of the noblest Roman houses) that Caesar made him 
his admiral, 'Ihe two fleets of Pompoy, however, joined 
and full on Dolabella as he lay in tho Gulf of Quarnero in 
Illyria, entirely destroying his ships and putting him to 
desperate measures on the island of Veglia to defend his 
aiTuy fi’om rapture. Dolabella still eontinued in command, 
and was at Pharsalia (48), in the African expedition (46), 
and in the gieut Spanish campaign of 45. In return 
for hi.i .services he was made consul in 44, although dur- 
ing Cirsar’s absence in tbe East, in 47, he had kept Romo 
ill a tumult with frequent riots between armed bands, 
reckle.s.sly advocating the abolition of creditors* claims and 
of house rent, till Murk Antony called out tho soldiers 
and forcibly restored order. Possibly it was the opposi- 
tion of Mark Antony at this lime, and at the time of his 
nomination to the consulship, which threw Dolabella into 
the arms of Bii^us and Cassius at Caesar’s assassination. 
But Antony was equal to his man, and at once appointed 
him to the rich province of Syria. Dolabella swallowed 
tho bait, changed sides, marched for his province, and 
began n wholesale plunder of tlic Greek cities. Cassius had 
taken this same province of Syria by appointment of tlio 
senatorial party; and Dolabella souu had Cassius upon 
him. He was no match for Cassius, and took refuge in 
the fortified town of Laodicea B.C. 43. When the place 
fell he caused himself to be slain by one of his slaves, 
rather tJian fall into the hands of Cassius. 

DOLCL CARLO, a distinguished painter of the period 
of decadence of the great Italian schools. He wa.s born at 
Florenro in 1616, and though his method of working was 
extremely slow and lalwrious, the finish ho attained was 
HO great that, as far us mere workmanship went, he excelled 
all his contemporaries at Florence. Ho is deficient in the 
highest qualities of genius ; he lacks fire ami imagination, 
sometirncR he falls into a weakly sentimental tone; but his 

E ictures are almost ahvii}!* pleasing. He rarely painted 
irge pictures, and his figures (oflen busts only) are fre- 
quently less than life sizo. They are all on religious eub- 
jecta: the “Suireriiig Christ,” “Mater Dolorosa,” &c., fieing 
his favourite themes. He died at Florence in 1686. He 
is ranked among tho Eclectics, the originators of whicU 
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Rchcol were the Caracci, followed by DomeDichmo, 
Guido, &c.; but Carlo JDolci was not actually a pupil of 
this school, though he adopted its methods. His master 
was Jacopo VignaU. 

DOLS, a town in the department of Jura in France, 
Btands on the right bank of the Doubs, a feeder of the 
Sadne, about 220 miles south-east from Paris on the road 
to Geneva, and had 11,437 inhabitants in 1881. It is 
pleasantly situated on the crest and slope of a hill ; tlie 
streets are rather steep, but well built and ornamented 
with fountains; and the neighbourhood is prettily laid 
out in gardens, vineyards, and promenades. The parish 
church is a handsome Gothic building. The ancient I 
tower of Vergy still stands, and is used as a prison. I 
The other remarkable buildings are — the New Prison, the 
former Jesuit college, the court-house, the museum, and 
the bridge over the Doubs. The town has tribunals of 
first instance and of commerce, a college, public library, 
school of design, several hospitals, and a theatre. It is 
well sitnated for trade on the canal that joins tho Rhone 
and Rhine. Hosiery, tiles and pottery, chemical products, 
vinegar, and beer are manufactured ; there arc also Iron- 
smelting furnacds supplied with ore froiii the neighbouring 
mines, ilonr-mills, and establishments for the rearing of silk- 
worms; corn, flour, wine, wood, charcoal, marble, and iron 
enter into the comtnerco of the town. A mined Roman road, 
aqueduct, and amphitheatre still exist. It formerly belonged 
to the dukes of Burgundy, and is famous for its sieges. In 
1435 the inhabitants gallantly repulsed the Duke of Bour- 
bon, who wished to wrest the place from Mary of Bur- 
gundy; but in 1479 the French took it by treaclicry, 
massacred the inhabitants, and burned tho town. Of tlio 
few buildings that escaped this destruction, the tower of 
Vergy alone still exists. Dole afterw'ards came into the 
Lands of the Spaniards with the rest of Franclie-Cowte, of 
W’hieh it was for some time the capital. Cliarles V. added 
to tho fortifleations in 1530. In 163() it was florcely but 
ineflectuaily besieged by the Prince of Condd ; Louis XIV. 
took it in 1668, and again in 1674, when ho demolished 
the fortifleations. By the treaty of Kimeguen the town, 
together with the whole of Francho-Comte, was made over 
to France. Dole is the Dola Sequanorum of the Romans. 

DOL'BBITB is a coarse-grained Basalt, that is, a 
basalt in which tho ciystals are larger and more distinct 
than in the ordinary basalts and anam('sites. The amount 
of amorphous base is small, sometiincb extremely so. 
Distinct dark-coloured prisms of augiie are generally to be 
seen, and tho rock varies in colour from gray to black. 

SOXiOBLXY, a town of Wales, the capital of Merion- 
ethshire, and the terminus of the Ruabun and Dolgelly 
Railway, 258 miles from London, is situated on the south 
bank of tlie river Wnion, about a mile above its junction with 
the Maw. The town stands in a pleasant valley, and con- 
sists mostly of a collection of houses — there being no 
streets in the ordinary acceptation of that term. Coarse 
woollen cloths, called webs,” and flannels are manufac- 
tured, and there are extensive tanneries, fulling mills, and 
bleaching grouuds in the neighbonrhood. The churdi is 
a neat structure, and there are some places of worship for 
dissenters. The population of the town in 1881 was 3962. 

a village of Scotland, in the county of Clack- 
mannan, l^antifnlly situated on an eminence near the river 
Devon, 11 miles east by north from Stirling. The weli- 
knovrn academy here was founded in 1819 from a bequest 
of X80,000 by Captain M^Nab, a native of the place. The 
buildings are handsome and commodions. In the vicinity 
are the interesting mins of Campbell Castle, a name which 
it received by Act of Pgrliamont in 1489 in exchange for 
that^of the Castle of Gloom. It wgs reduced^ to ruins by 
Montrose out of enmity to Argyll, and perhaps also in re- 
venge for the destruction of his own ** House o^ Airlie.” 
One path to the castle passes through a most romantic 


chasm between walls of bare rock 200 fe^t high, and in 
some places not 6 feet apart 

DOL'LAR, a silver coin of several nations and various 
values. The chief is that of Canada and the United States, 
worth 100 cents s= 4s. 2dL It is the descendant of the 
Spanish piastre or dollar, slightly reduced in value. Some- 
times small gold dollar-pieces are used in .^erica. [Fur 
subdivisions see Dimb.j The word and com also come 
from the German thaler^ as Carlyle has pointed out 
(“Friedrich,” xvii. 6). The silver in the Joachiinstlial 
mines (Joachim’s Valley) was fine, and the coins pnro. 

I^t my ducat be a Joachimsthal one, then ! the old 
Trader wonld say; a Joacbimsthaler, or for brevity a 
thaler: whence Dollar now going round the world.” The 
PruHsian thaler (now equal to 8 marks) is worth 8s. Tho 
sign $ for dollar is the abbreviation for ecutum (Lat., shield), 
alluding to the royal arms borne on tho ancient piece. 

DOLXOND. JOHN, an eminent optician, was de- 
scended from a French refugee family settled in Spital- 
flelds, London, and was born 10th June, 1706. Ills 
father was an operative silk-weaver, and his own boyhood 
was spent in the drudgery of a manufactory; ho fonnd 
time, however, to intiko considerable progress in the study 
of mathematics and natural philosophy, besides which he 
cultivated anatomy, and devoted his leisure moments to 
ecclesiastical history and several languages. He entered 
into partnership with his son, an optician, in 1752, and in 
about three years from this time commenced a series of 
experiments on tho dispersion of light. In 1757 he made 
the decisive experiment which showed the error of Newton’s 
conclusion respecting the proportional refrangibility of 
light in all media. Its results were contained in a paper 
which was printed in the rhilosophical Tratuaciionn of 
the Royal Society for 1758, and in consequence of tho 
discovery Mr. Dollond was enabled to construct what are 
called achromatic telescopes, or such as afford images of 
objects almost wholly free from culoured fringes. The 
discovery was rewarded by the council of tlio Royal 
Society with the Co}>lcy medal. He was elected a 
follow of the Royal Society in 1761, but did not long 
enjoy the well-deserved honour, for he died of apoplexy 
brought on by over study in the same year. 

DOL'OBdTH, a mineral consisting of the carbonates of 
lime and magnesia in various proportions, provided that tho 
amount of magnesia present is sufficient to. constitute it 
more than an impurity in tho carbonate of lime. Nunnal 
dolomite has equal proportions, of the two carbonates — 
that is, 54'35 per cent, of lime carbonate and 45*65 of 
magnesia carbonate 5y weight ; but these proportions are 
scarcely, if ever, found, and in practice it is not easy to 
draw the line between a dolomite and a magnesia-bearing 
calcite. Part of the lime or magnesia may bo replaced by 
protoxide of iron. Ferriferous varieties, such as thwraudiie^ 
anJierite^ mesitin tpar, and brown s/nzr, are of frequent 
occurrence ; they pass into true Cualybitk. 

Dolomite occurs both crystallized and massive. The 
crystals belong to tbe rhombohcdral system ; tho rbombo- 
hedral being the common funn, the faces 01*0 frequently 
curved, and sometimes have a strong pearly lustre. The 
mineral is distinguished from calcite. which it strongly 
resembles, by its greater hardness (8*5 to 4) and specific 
gravity (2*8 to 2*9), and also by the fact of its eflerveseing 
very slightly, if at all, with hydrochloric acid, calcite effer- 
vescing energetically. When pure it is white with a slight 
gi*ayish tinge ; but it occurs in almost all colours on account 
of the impurities which it frequently contains. Dolomite 
often forms large mountain masses, in Styrlb and Carinthia 
for instance ; many so called limestone strata being in part, 
if not altogether, dolomite, or as it is often called in such 
esses, magnesian limestone. Of this kind are the Permian 
limestones of Wesrdale and tbe Derbyshire hills, and much 
of the Deronian and CarbonifeixyttS limestone of North 
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America. The best British localities for dolomite are — ' 
Alston Moor «n Cumberland, Laxey iu the Isle of Man, 
and Wanlockhead in Dumfriesshire. 

Von Buch has given good reasons for believing that in 
many, if not most, of the cases where dolomite occurs in 
large masses, it is the result of the alteration of limestone. 
This idea is home out by the fact that limestone is fre- 
quently foun4 idtered to dolomite along cracks and joints, 
as, for instance, in the carboniferous limestone of the 
noith of England and the south of Ireland. In the 
former case the altered rock is locally known as dun- 
stone.” Again, a limestone would shrink ou altering to 
dolomite— a shrinkage amounting to over 12 per cent, 
(accoi-ding to Elie de Beaumont) if the resulting dolomite 
had one equivalent of magnesia carbonate for every one of 
lime carbonate, and in many instances dolomite masses 
have a cavernous structure. Two of the most probable 
theories pnt forward to account for the dolomitization ” 
of limestone (as this phenomenon is called) are— (1) the 
action of sea-water (which contains notable quantities of 
magnesia salts, esiiecially the chloride), and (2) the local 
action of carbuiiatcd waters containing carbonate of mag- 
iiesia in solution. Cases occur in the Alps of what wero 
undoubtedly coral reefs iu past geological epochs converted 
into dolomite; and it is an interesting fact that this 
aclion has been traced in existing reefs. Some dolomite, 
however, has certainly been precipitated as dolomite from 
sail lakes or inland seas — the magnesian limestone of the 
Permian system, for instance. The mineral was named 
.after Dolomieu, a celebrated French geologist, who de- 
scribed it about the end of the last century. 

l>OL'PHXN (Delphinidse) is a family of the Cetacea, 
characterized by the possession of numerous teeth in both 
jaws and a single blow-hole. Outside these characters the 
g(aicra differ very widely. The true dolphins, the species 
of the genus Dclplunus, are distinguished by their almost 
straight bock, and by their attenuated, compressed, and 
prolonged muzzle, which bears some resemblance to a beak. 
I'lio jaws are of equal length, and furnished with a very 
numerons series of teeth, upwards of 180 having been 
counted in some specimens; their form is slender, and 
slightly carved inwards, and tlicy interlock during the 
closed state of the jaw. 

The Common Dolphin (Delphinus delphis) is an In- 
habitant of the northern seas, the Mediterranean, and the 
Atlantic Ocean, occasionally making its appearance off our 
coasts. It is a remarkably active species, and notwith- 
standing its voracious and gluttonous habits was formerly 
highly esteemed for its flesh. Pennant records, on the 
authority of the celebrated Dr. Caius, that one which was 
taken in his time was presented to the Duke of Norfolk, 
who distributed portions of it among his friends. ** It was 
roasted and dressed with porpesse sauce, made of crumbs 
of fine white bread, mixed with vinegar and sugar.” The 
common dolphin feeds on fish, medusse, and crustaceans. 
It usually attains a length of 6 or 8 feet. The body tapers 
towards tiie tail. The forehead is abruptly rounded, am' 
the beak, about 6 inches in length, is separated from it by 
a transverse depression. The upper surface is black, the 
under white, and the flanks of a grayish hne. Like so 
many of the order to which it belongs the dolphins are 
giTgarious, and their merry gambols as large herds gathei 
1 ‘ound ships are well known. From the earliest times they 
have excited great interest. The Greeks looked on thcic 
as peculiarly friendly to sailors, their playing and tumbling 
before a stonn wartiing the mariners to make with aK 
speed for a place of y-efuge. The well-known story oi 
Arion would Ague tlieir possession of aesthetic tastes 
and a critical judgment which seem to have degeneratet 
in their modem descendants. The Bottle-nose Dolphii 
(^Oelpkvnus tursio), also a British species, is larger an< 
has less numerous teeth than the common species. Tiiere 


ire. many other species of this genus found in all parts of 
be world. 

To this family are referred the* genera Phoc«na (Por- 
poise), Globiocephalus (Caaino Whale) Beluga, Orca 
(Grampus). The fresh-water dolphins, belonging to tlie 
genera Platanista and Inia, are sometimes placed in a 
distinct family, Platanistidae. 

The name dolphin is frequently ^ven by sailors to fishes 
of the genus Coiiypii^BNA. 

DOM is a contraction of Lat. dominug^ lord, and hi 
:he middle ages was applied as a title to the pope and his 
court. The promenade on the lofty rocks above the Rhone 
at Avignon (where the popes long held their residence, 
SCO AvroNOx) retains to this day its modinval name of 
Le Hocker deg Domg, The word was applied later on to 
several not such elevated dignitaries in the church. It is 
ilso used as equivalent to ** cathedral” in many parts of 
Germany, the dom or dom-hirche being a familiar word to 
travellers in the great cities. The Italian equivalent is 
duom/o: the d(mi at Cologne and the duomo at Milan 
occur to everyone as instances. But it is possible, if not 
Indeed probable, that this latter use of the word is derived 
either from the Greek and Latin word domug^ a house, as 
applied to the house of houses, chief above all houses, the 
Lord’s house — or from D. 0. M. (Deo Optimo Maximo)^ 
the very ancient deiliiiatury letters over the entrance to a 
chuivh, commending it To God, all-good, all-powerful.” 
The ancient sarcophagi in the ‘‘Aliscamps” QKlysU 
campt) or Roman burying-groiind, at Arles iu Southern 
France, as the obsei-vant traveller may to this day remark, 
have many of them been neatly converted from pagan use 
to Christian, after the ashes of the ancient occupant were 
dislodged, by sculpturing a letter 0 between the D. M. 
which dedicated tlio tomb to the Diig Manibus (Funeral 
gods), HO that the Roman 1). M. became the orthodox and 
familiar Christian D. 0. M. 

The prefixed title of the Portuguese king and nobles 
still remains dom^ as that of the Spanish king and nobles 
is don, each having u larger meaning than our lord.” 

DOM-DANISL it is necessary to define if only for the 
allusion in the beginning of that magnificent prose-epic, 
Carlyle’s ** French Revolution.” “ And so have these indi- 
viduals (the ministers of lA>uis XV. in bis old age), verily by 
Black Arty built them a iJom-daniel or enchanted Dubarry- 
dom, where tliey dwell pleasantly, Chancellor Maupcon 
playing blindman’s buff with the scarlet enchantress, or 
gallantly presenting her with dwarf negroes,” &.c. The 
word is corrupt^ from a iiiedimval Eastern source, the 
later Arabian Nights,” and is the title of the submarine 
enchanted palace of the evil spirits and genii near Babylon. 
Carlyle selected the now almost obsolete word as a fit de- 
signation of the abode of “ Dubarrydom,” in every respect 
the opposite of Christendom.” It is not uufrequcntly 
found in our older writers. 

DOBIIh a term applied to a covering of tlie whole or 
part of a building. The word dome is strictly applied to 
the external part of the spherical or polygonal roof, and 
cupola to the internal part. 

The most magnificent dome of antiquity is that of thn 
Pantheon, which is supposed to have beeu a chamber of 
the great baths of Agrippa. Internally it is divided into 
five rows of square compartments, which are supposed to 
have been decorated with plates of silver. The external part 
of the dome appears also to have been decorated with bands 
of bronze. The base of the dome externally consists of a 
lai'go plinth, with six smaller plinths or steps above it; and 
in the curve of the dome a flight of steps is foniied which 
leads to the opening at the top. The dome is constructed of 
bricks and rubble. Tlio thickness is about 17 feet at the 
base, 5 feet 1} inch at the tup of the highest step, and 4 
feet 7 inches at the top of tlie dome. The circular wall 
which supports the dome is 2U feet thick. 
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Of other ancient structnres of this kind whose ruins 
exist we may mention th( Therniie or Daths of Carticalia, 
Titus, Cuustantinc, and Diocletian, all surnounted by 
dotnus. Near Fozssuoli there is a very perfect circular 
building, with a dome 06 feet in diameter, built of volcanic 
tufa and pumice stone. The temple of Minerva Mcdica. 
without the walls of Rome, had a dome of ten sides built of 
brick and pumice stone. 

The dome of Santa Sophia at Constantinople, built in 
the reign of Justinian, rests on the square formed at the 
intersection of the arms of a Greek cross. The dome is 
supported by four ct»rbelJing8 placed in the angles of the 
square, surmounted by a kind of cornice which hujipurts a 
circular gallery. Externally the dome is divided by pro- 
jecting ribs, rounded and covered with lend. The top is 
surmounted by a lantern or fliiibhing like a baluster, on 
which is a cross. (See Plate Rasii.k.'A.) The dome of 
San Vitale at Ravenna is curiously constructed. The lower 
part is a regular octagon, supported by eight piers placed 
at the angles of the dome; in the spaces between the piers 
ig:e seven niclies, divided into two storeys. The wall above 
the niches sustains a hemispherical dome, the plan being 
u circle ilcscribed within a regular octagon. The dome is 
built with a double row of pipes, hollow at one end and 
pointed at the other, the point of one beis f^.aoed in the 
hollow of the preceding. Tlic dome is covered with mortar 
both within and without. St. Mark's, at Venice, built in 
the tenth century, is decorated with live domes. One of 
these, placed in the centre of the church, is much larger 
than the others. Each dome is inclosed within four pieces 
of 8cmi'C3’lindncnl vaulting, forming tugetlier a square, in 
the angles of which arc four corbels, which gather in the 
circular base of each dome. The dome of Santa Maria 
del Fiore, the cathedral of Florence, built by Brunelleschi, 
stands upon an octagon tower 175 feel high. The dome 
is double, being the first of the kind that is known. The 
internal dome is connected only at the angles to the external 
one, and forms a species of Gothic vault. The first modern 
dome constructed in Romo was that of Our Lady of Loreto, 
built in 1507; it is double and circular in plan, and is con- 
structed on double consoles. 

The duine of St. Peter's at Rome, as planned by 
Michael Angelo, and executed by himself and succeeding 
architects, is thus constructed: — It slands upon four piers 
62 feet high. From the urehes spring corbelliiigs, which 
are finished By an entablature; upon this is a plinth, octa- 
gonal within and circular without ; upon this is a circular 
stylobate 12 feet high. Above the styloliite is the drum 
of the dome, built of rubble and fragments of brick, and 
pierced by sixteen lofty windows: the height of the drum 
is about 52 feet. On this is placed a circular iittic storey, 
19 feet high, and then comes tlie double dome. The space 
between the two domes varies from 8 to 10 feet in width. 
The thickness of the inner dome is about 6 feet, the outer 
of less thickness, and the two arc joined together by 
sixteen strong walls or spurs. Above the dome are a lofty 
lantern and cross. The dome is about 102 feet high above 
the drum, and the lantern and cross 90 feet above the dome. 

The dome of St. Paurs Cathedral, London, is placed over 
the intersection of tliefouniaves. The ground-plan is a regu- 
lar octago/i ; four of the sides ore funned by the four great 
arches of the naves, the other four sides are formed by false 
arches of the same size. The corbelliiigs gather in a circle, 
and are surmounted by a complete entaldature decorated 
with consoles. The drum, which sunnouuts the entabla- 
ture, is 62 feet in lieight ; and from the summit of this 
rises the double dome. The inner dome is much less lofty 
than the outer; the outer one is con.structcd of wood, 
covered with lead. Between the two is the tu;e roof of the 
dome-space, a steep cone. The amount of space lost by 
this construction lessens the grandeur of the interior. (See 
Plato V. E^'ULlsu Catusdual Akcuitectuue.) 


The dome of the Church of the Invalidcs at Paris is 
raised on the centre of a Greek cross, on an tictagonal baso 
with four large and four small sides. A circular entabla- 
ture is placed over the corbcllings, and on the entablature 
is raised the drum of the dome. The dome, wliich is 
double, rises from a springing common to both. The lower 
or internal dome, constructed with masonry, is spherical; 
whereas the outer dome is of a spheroidal fet m, and con- 
stioicted of stone at the base and of brick above. Tlie 
dome of the Pantheon at Paris is constrncted entirely of 
stone, and is placed in the centre of a Greek cross. It is 
supported by four triangular piers, pierced above with 
arched openings, and between the piers with the openings 
arc large arches. Between these arches rise the corbollings, 
which arc gathered in to form the circular plan of the 
drum. Tlie arches and the corbellings are crowned w'itli 
a large entablature about 18 foot high, and above this is 
the circular driini, 55 feet high. There are three domes, 
ono within another ; one forming the interior vault or roof, 
a second forming the exterior, and a third shaped like the 
small end of an egg. and intc*rmedinte between the other 
two, for Bopportiiig the lantern. Tliis construction admits 
of a larger internal dome tlniii that of St. Paul's. 

The following are tlie mettsuremeiits of most of the prin- 
cipal domes of Europe: — 


Peel in 
diameter 
exter- 
nally. 

Ft, ld«li 
fnun the 
ground 
line. 

Dome of the Pantheon, Rome, . . 

142 


14.8 

Minerva Medica, do., . 

78 


97 

“ Baths of Cnracnlla,' do., 

112 


116 

Baths of Diocletian, do.. 

74 


83 

Temple of Mercury, do., . . . . 

68 


— 

** Diana, do., 

** Apollo, do., 

Proserpine and Venus, . 
Santa Snplua at Constant inojilo. 

98 


78 

120 

... 


87 


77 

115 


8(11 

Mosque of Ahmed, do., .... 

92 


12U 

San Vitale at Ravenna, .... 

55 


91 

San Marco at Venice, 

44 


— 

Santa Maria del Fiore, Floreiire, • 

189 


810 

The Chapel of the Medici, do., . . 

91 


199 

Baptistry at Florence, 

86 


110 

St. Peter's at Rome, 

189 

... 

880 

Church of the Madonna at Venice, . 

70 


183 

“ Superga at Turin, . 

64 


128 

Invulides at Paris, . 

80 


173 

“ Val de G’uce, do., . 

55 

... 

188 

Sor bonne, do., . . 

40 


no 

Pantheon, Paris 

67 


190 

St. Paul’s, IxnuloTi 

112 


215 

Reading-room of British Musenm, . 

140 

... 

106 


The dome of the British Museum is noticed in the article 
Bbitish Museum. 

DOMENICHI'NO. Domenico Zampieri^ who was 
commonly called Domenichino. was bora at Bologna in the 
year 1581, of poor parents. He studied chiefly under the 
Caracci, by whom ho was highly appreciated. Ho visited 
Parma, and then settled for a time in Romo, where, having 
also studied architceturo, he was appointed architect to the 
apostolic palace by Gregory XV. After the death of that 
pontiff he removed to Naples with his wife and children. 
He died in 1641. 

^ Domenichino was profoundly studious in his drawing, 
rich and natural in his colouring, and, above all, cori'ect 
and lifelike in his expression. To the gravtir design of the 
Bolognese school Domenichino added something of the or- 
namental manner of the Venetian, his pictures being rich 
in the accessories of architecture and costume. Ills genius, 
however, is not charactcrizod by great invention. He hoe 
been accused of borrowing too directly from the wuilu 
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of others (froquiently ho imitates Raphacrs manner very 
closely and sacccssfully), and his draperies l»avo been con- 
fessed by his admirers to bo harsh and too scanty in the folds. 
Ho is to be considered among the greatest painters of the 
eclectic period, or period of the decline of art. 

Donienichino excelled also in landscape. His principal 
works are at ^me and Naples. Among them the “Com- 
munion of St, Jerome*' and the “Martyrdom of St. Agnes” 
are the most celebrated. Oar National Gallery has some fine 
examples of Donienichino, particularly “ St. Jerome with 
the Angels *' and the “ Stoning of St. Stephen.” 

BOBISSDAY BOOK, the register of tho lands of 
England framed by order of King William tho Conqueror, 
ill 1081-86. it was sometimes termed Rotulua Wintomat^ 
and was the hook from which judgment was to be given 
upon the value, tenures, and services of the lands therein 
described. In the year 108.') serious apprehensions appear 
to have been entertained of an invasion of the kingdom by 
tlie Danes, and the difiiculty which the king then experi- 
enced in putting the country into a satisfactory state of 
defence led him to form tho notion of having a general 
survey made of tho whole kingdom, in order, as Sir Martin 
Wright observes, “ to discover the quantity of every man's 
fee, and to fix iiis homage, ” or, in otlier words, to ascertain 
the quantity of land held by each person, and the quota of 
military aid whieh he was bound to furnish in proportion 
to tho extent of his holding. From the contents of tho 
b<»ok itself, however, the main object of the survey was to 
show the king to whom and in what proportions the country 
VI as allotted, to guard small landholders against the en- 
croachments of the great proprietors, and in general to 
facilitate administrative, legislative, and fiscal measures. 

The book shows the name of each estate, tho name of its 
owner in Edward's reign and then in tho reign of William 
(that of Harold being studiously omitted), its extent and 
the number and size ol its woods, pastures, ponds, &c., 
the number of freemen and villeins upon it, and its total 
value — the particulars being given for each sejiarats county 
as ascertained by commissioners from information whieh was 
rendered on oaUi by the chief laymen and churclinicu in 
cacli district. 

The original Domesday Book is comprised in two volumes, 
one a largo folio, the other a quarto. The first is written 
on 882 double pages of vellum, all in one handwriting, 
in a small but plain character, each page having u double 
column; it contains thirty-one counties. The second 
volume is written upon 450 double pages of vollum, but 
in single column and in a large fair character, and contains 
the c.ounties of Essex, Norfolk, and Snffulk. 

These two volumes are preserved, among other records 
of the exchequer, in the Chapter House at Westminster; 
and at the end of the second is tho following memorial, in 
capital letters, of the lime of its completion: — “Anno 
Millcsimo Octogesimo Sexto ab Incarnatioiie Domini, 
vigesirao vero regni Willielmi, facta est ista Descriptio, non 
solum per hos tree Gomitatus, sed etiam per alios.” From 
internal evidence there can he no doabt but that tho same 
year, 1086, is assignable as the date of tho completion of 
tho first volume. 

The order generally observed in writing the survey was 
to set down, in tho first place, at the head of every county 
(except Chester and Rutland) tho king's name, Rex 
WUlielmuB^ and then a list of bk.hops, religious houses, 
churches, any great men, according to their rank, who held 
of the king in cajnte in that county, likewise of his thegns, 
ministers, and servants ; with a numerical figure in red ink 
before them, {9c the better finding them in the book. The 
king's demesnes, under the title of Ttrra ReyU^ always 
stand first 

Freeman (“Norman Conquest,” vol. v.) observes Hiat 

never was tliere a dry legal record so fnll of human 
inteiest of every kind as the great survey of England,” 


and the book has undoubtedly much historical value as a 
iniimte and thoroughly faithful' piotnro of England before 
and immediately after the Norman Conquest. U is indk^d 
something more than a “ dry legal record,” for many 
details are given which throw light on the manner of tlio 
confiscation of English estates, on the division of the 
country into shires, &c., on the difierent condition u! vari- 
ouB districts, and also on the character of William, It is 
marked by an air of consistent impartiality in its state- 
ments of the rival claims of Englislinieu and Normans, 
King William himself being in one place included among 
those wrongfully holding the lands of others. 

A photozincograpliic facsimile of the entire work was 
published in 1863, by order of her Majesty, under the 
direction of tho Ordnance Survey. This work is sold in 
parts rehiting to each county, and translations with tho 
text, in of several of the counties have been 

published by Vucher and others as supplements to tho 
faesimilc. 

Taxation was assessed according to the Domesday Book 
of William until 1552, when a new survey wiyi inad^ 
From tlip time of the Conqueror, however, nearly 800 jeurs 
elapsed before any survey fur Great Britain and Ireland 
was made approximating in extent to that of England in 
1081-86. Tho census returns of 1861 gave only 30,000 
persons as owners of land, and the conclusion at onco 
drawn by many people was that tho land was monopolized 
by a jealous territorial aristocracy — a mere handful iu com- 
parison with the millions of the people — and that this 
exclusive caste ingeniously baffled the desire of the rest of. 
their countrymen for a share iu the soil with the aid of a com- 
plicated mid costly land law. That the nature of tho land 
laws favoured the aeciimulation of large estates it was im- 
possible to deny, hut it was doubted wiiether this had become 
tho actual fact so far as to have parcelled out the whole 
country between 30,000 persons. In deference to very 
general desire, steps were taken by the government in 1872 
to ascertain the real elmracter of the division of the hind, 
and the result of a very carofni and laborious inquiry, pub- 
lished us a parliamentary return iu 1876, has since been 
popularly kiiowm as “ The New Domesday Book,” TJiis 
return show's that, instead of 30,000 only, there wcio 
110 less than 1,173,683 persons owning land iu the United 
Kingdom, of whom 321,245 were proprietors of 1 acre 
and upwards. The holdings of those with less then an 
acre are represented chiefly by the garden ground attached 
to hense property; and although French and Flemish 
peasants arc saKl to work econumical wonders with small 
plots, holders of less than mi acre in the United Kingdom 
can scarcely bo regarded as a proprietary that lives by 
possession. W^o give soino analysis of “ The New Domes- 
day Book” as presenting a valuable reflex of the state of 
land proprietorsliip in this country. 

Tho respective returns show tho area, and we reproduce 
the figures so that our readers will bo able to see the rela- 
tion they bear to the number of landowners. The extent 
of tho assessable land iu the United Kingdom, exclusive 
of the metropolis, as shown in the returns, is 72,117,766 
acres: England, 33,013,515; Scotland, 18,946,604; and 
Ireland, 20,167,567. 

Tho total number of landowners in the United Kingdom, 
exclusive of the metropolis, is as under : — 



Number 

Number of 

Total 


of 

OHiierH of 


Owners of 

one aero 

Number of 


less than 

and 

Uwnom. 


one aero. 

npwartis. 


England, 

. . 703,289 ... 

269,547 

972,836 

Scotland, 

. , 113,005 ... 

19,126 

... 18tt,131 

Ireland, . 

, . 86,144 ... 

32,672 

... 68,716 

United Kingdom, 8S2,438 

321,246 

... 1,173,683 
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Tlie rental of sach landowners is:—* 


England, £0!), 852, 301 

Scotland, 18,098,774 

Ireland, 13,417,768 

United Kingdom, .... £181,468,833 


With regard to England, the twelve largest owners hold 
In the aggregate 1,058,883 acres; and their respective 
acreages are 186,899, 133,001, 102,789, 91,024, 87,616, 
78,642, 70,022, 68,066, 66,105, 61,018, 67,802, and 
66,600. The aggregate of the twelve largest owners in 
Scotland is 4,889,722 acres; and their respective acreages 
are 1,826,453, 482,369, 424,660, 372,729, 806,891, 
802,288,268,221, 220,668,194,640, 176,114, 166,151, 
and 166,648. The twelve largest owners in Ireland hold 
1,297,888 acres ; and their respective acreages are 170,1 1 9, 
166,974, 121,368, 118,607, 114,881, 101,080, 96.008, 
94,651, 93,629, 86,321, 72,915, and 69,501. In the 
United Kingdom the twelve largest owners hold 4,440,467 
JMres, and their respective acreages are 1,358,648, 459,183, 
424,660, 872,729, 319,400, 306,891, 253,221, 220,663, 
194,640, 186,890, 176,114, and 170,119. 

It will be observed from the foregoing figures that the 
largest landowner in Scotland holds 1,326,458 acres. The 
same owner holds in England 32,095 acres, which, added 
to the other amount, makes 1,368,548 acres. The acreage 
of this one. landowner is more than the sum of the estates 
of the twelve largest landowners in England, the extent 
of their holdings being only 1,058,883 acres; or of the 
estates of the twelve largest owners in Ireland, which 
amount to 1,297,888 acres. It will be further noticed 
that the extent of land of the twelve largest owners in 
Scotland is 4,440,467 acres, or about one-fourth of the 
land of that kingdom. This amount is four times the area 
of the twelve largest owners in England. It is equal to 
the area of eight English counties — viz, Bedfordshire, 
Berkshire, Bnekinghamshire, Cambridgcbhire, Cheshire, 
Cornwall, Cumberland, and Derbyshire, and larger than 
the whole of North and South Wa1e.s. 

The division of owners into classes, according to their 
acreage, shows results which are rather striking. Classili- 
cation generally brings out ine(piality, which shows itself 
ill different ways, and we direct special attention to the 
following figures. 

In England the average extent of land held hy each 
owner is 88 acres 8 roods 80 poles; in Scotland it is 
143 acres 1 rood 6 pules; and in Ireland it is 293 
acres 0 rood 82 ptiles. In England the average esti- 
mated rental of each owner is £102 Ss., in Scotland it is 
£141 8s., and in Iitdand the acreage rateable value of 
each owner is £195 3s. 

In England 72*8 per cent, of the owners hold property 
below an acre each ; in Scotland 85*5, and in Ireland 52*6. 
In England the proportion of the class of owners holding 
from 100 to 600 acres to the total number of owners, ex- 
clusive of those below an acre, is 90 per cent., in Scotland 
80, and in Ireland 60. 

Two-tbirds of the land in England are held by 10,207 
landowners; two-thirds of Scotland hy 380 landowners; 
and ‘two- thirds of Ireland by 1942 landowners. The other 
one-third of the land in England is held by 962,629 owners; 
by 131,801 owners in Scotland; and by 66,774 owners in 
Ireland. 

There is a striking contrast between the size of the 
estates of the three kingdoms as well as in the amounts of 
rentals. The Scotch holdings are generally larger than the 
English or Irish. A largo amount of land, liowevcr, in 
Scotlfind is mountain or moor laud, hence it will not be 
proper to lay the same stress on the size of the holdings as 
in England. The Irtedi estates compnse a larger area than 
the English, but are below the Scotch. Comparing the 


estates of the twelve largest landowners inihe three king- 
doms respectively, we find tliat the twelve largest proprie- 
tors in Scotland hold in the aggregate 4,889,722 acres ; 
the twelve largest in Ireland, 1,297,888 acres; and the 
twelve largest in England, 1,068,888 acres. The range 
of the Scotch estates is from 166,648 acres, the lowest, to 
1,826,458 acres, the highest ; the Irish from 69,501 acres to 
170,119 acres; and the English from 56,600 to 186,899 
acres. The average amount of rental of these estates is 
8s. 2d per acre in Scotland, 5s. Bd, in Ireland, and 22s. 6d 
in England. Taking a single owner in each country, the 
largest praprietor in Scotland is in the possession of land 
amounting in the whole to 1,826,458 acres, from which he 
receives a rental of £68,898, or a little more than 12^d 
per acre. The largest owner in Ireland holds 170,1 19 acres, 
with a rental of £8748, or 12Jd per acre; while the 
largest owiierin England owns 186,899 acres, with a rental 
of £176,049, or about 19s. per acre. Passing from these 
facts, and looking at the matter in relation to the popu- 
lation and inhabited houses respectively, the contrasts 
between the returns of the three kingdoms are great In 
England there is one owner of land to every twenty of 
the population, one in twenty-fivo in Scotland, and one 
in seventy-nine in Ireland. But if we exclude the owners 
below an acre, and take those of one acre and upwards 
only, the proportions are respectively one in seventy-two, 
one in 176, and one in 166. As regards the proportion 
of owners of land to the inhabited bouses, it is one in four 
in England, one in three in Scotland, and one in fourteen 
in Ireland. 

DOM'ICZXJC (Lat. domicilhm\ in the Eoman law, 
was defined to be that place whicli a person makes his 
family residence and prineipiil place of business; from 
which he does nut depart unless some business requires : 
when he leaves it he considers himself a wanderer, and 
when he returns to it he deems himself no longer abroad.'* 
(** Code of Justinian,** &c.) 

The constitution of domicile depends on the concurrence 
of two elements — 1st, residence in a place ; and 2nd, the 
intention of the party to make that place his homo. Kesi- 
dence is generally, though not always, a fact of a simple 
kind; but the intention of the party must often be deduced 
from many circumstances. 

The following rules appear to comprise the generally 
adopted principles on the subject : — 

1. The domicile of the parents is the domicile of the 
child. This is generally called the domicile of origin, and 
is often the same with the ’>lace of birth, unless the parent 
should change bis domicile during the child’s minority. 
An illegitimate child follows the domicile of his mother. 

2. Minors are generally considered incapable of chang- 
ing, by their own act, tlie domicile of origin daring their 
minority. If the father change bis domicile, that of the 
children follows it ; and if ho dies, his lost domicile will be 
that of his infant children. 

8. A married woman follows the domicile of her 
husband. 

4. A widow retains the domicile of her late husband till 

she acquires another. * 

5. The domicile of origin must be considered to pre^'uil 
till the party has not only acquired another, but mani- 
fested and carried into effect an intention of abandoning his 
former domicile and abiding by another as bis sole domicile. 

6. An acquired domicile is not lost by mere abandon- 
ment, but continues until a subsequent domicile is acquired, 
wliich can be done only by residence and intention. 

7. A married man’s domicile is generallj^to be taken to 
be where the residence of his family is. 

8. If a man, whether married or not, has two places 
of residence at different times of the year, that will be 
esteemed bis domicile which he himself selects, describes, or 
deems to be his home, or which appears to be the centre 
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of h\s affairs — ^tbat of a nobleman or country gentli'man, bis 1 
residence lu tie country; that of a merdiaut, bis residence 
in town. 

9. liesidence in a place to produce a cliange of domicile 
must be voluntary. Also, a person abroad in the service 
of the state does not change bis domicile. 

Thus it appears that domicile is of three kinds — let, 
domicile of cf igin, depending on that of the parents at the 
time of birth; 2nd, domicile of choice, which is voluntarily 
acquired by the party ; and 8rd, domicile by operation of 
law, as that of a wife arising from marriage. 

The determination of a person’s domicile is often a 
question of great practical importance. 

When a man dies intestate his personal property must 
he distributed according to the law of the countiy in which 
lie was domiciled at the time of his death. Weills made ont 
of the kingdom by British subjects are valid if executed 
according to the laws of the place of domicile; but no 
British subject dying in a foreign country is held to have 
acquired a domicile, unless he has been resident there for 
one year, and bos deposited in a public oiHce of the foreign 
country a written declaration of his intention to become 
domiciled there. In England every person, whether native 
or foreigner, who is for tlie time ^ing within England, is 
amenable to the jurisdiction of its civil courts, and may 
sue or be sued in them. In Scotland the same rules apply 
generally. But in addition a person domiciled abroad, 
who has heritable property in Scotland, may for certain 
purposes bo proceeded against in the Scottish courts ; where 
his property is only movable an attachment of the property 
is necessary, and this is termed arrettment jurisdictionia 
fundandm eaum. But actions of personal status, as f< 
divorce, establiMhing a marriage, &c., can only proceed 
when the parties liavo established a domicile there by 
residence for forty days. The Scottish poor law requires a 
residence of iivo years in a parish before domicile can be 
pleaded by a pauper. 

BOM'INANT* in music, is the name given to the fifth 
degree of the scale, from the great power of chords in that 
dcgi-ee (and their inversions) to fix and determine the key. 
The diatonic chords of tlie tonic and the subdoininant, the 
two other chief chords of the key, may belong to more than 
one key, but the cliord of the dominant Seventh is proper 
to its own key, and can belong to no other. It resolves 
upon the tonic chord, and the conjunction of the two, the 

perfect cadence” (see Cadkmck), is the firmest musical 
combination known, giving a sense of completeness and 
finality not obtainable by any other means. Thus the 
dominant Seventh in the key of C is the diatonic chord of 
the Seventh upon 6 as a root — namely, G B D F. But B 
being natural the chord cannot bo in F or any other key 
with flats, since in them Bt? is always necessary. So also 
F being no note of the keys of G, D, A, and other ** sharp’* 
keys, all of which have F^, allows that the chord is in no 
“ sharp ” key — and it has iieen proved to be in no “flat” 
key; it must therefore be in C. As has been said in the 
article Discords (Fundamental), all dominant discords 
(and no other diatonic discords whatever) follow the same 
beries of intervals — viz. the dominant, its major Third, 
perfect Fifth, minor Seventh, major or minor Kinth. 
perfect Eleventh, and major or minor Thirteenth. Taking 
such a chord of the Seventh from E as a root, we find the 
notes of the above qualities would he K, B, 1). Ir 
what key is this a dominant ? It is not in C, because o 
the ; nor in F nor any flat key, because of the Bit. 1 
is not in G nor D, because of the Gtf; it may be in A (when 
is the Seventh of the key); and it cannot be in £, be- 
cause of the Dit* It is therefore in A, and in A alone. 

For these reasons the dominant is held second only to 
the key-note in importance. In Fugue the subject, given 
out in the key of the piece, is always repeated in the 
dominant ; and the scale is considered to be divided iut 


•‘ halves,^ the tonic taking five notes up to the dominant, 
the dominant four notes up to the tonic, as their rebpec- 
tive parts. So also in all old-fashioned works and in most 
of tlie best planned works of the present time, the second 
subjects of important movements are taken in the dominant. 
Any other arrangement weakens the impression of the 
key. The major key, however, serves as the dominant in 
this respect to pieces in the relative minor. 

T>OWUXlCt BT^ the reputed author of the terrible 
Inquisition, and founder of the famous order of Do- 
minican friars, was bom in 1170 at Galahorra, a village of 
Old Castile in Spain. His Spanish name was Domingo 
de Guzman, and his family was noble. Legends, probably 
aftergrowths, cluster about his birth and infancy. His 
mother dreamed she bore a dog with a torch in bis mouth 
which sot the world on fire. As a boy he crept from bis 
bed to lie on the hard gi'ound ; he sold his clothes to food 
the pour ; he offered to sell himself as a slave to the Moors 
(at this time masters of the fairest province of Spain) to 
redeem the brother of a lady. At this time the life of 
every devout Catholic was a perpetual crusade against Jew 
and Mohammedan. I'lio church was asleep, lulled In 
splendour and riches, while the people starved for reli- 
gious teaching. The best of the Benedictines and the 
other elder orders had retired into hermitages, where 
some selfishly strove for their own salvation, while others 
lived in idleness and luxury. Heresy, or what was so 
called, undertook to satisfy the people’s longings, for the* 
church had failed in her mission. It is not surprising 
that in this inainifest need men appeared, horn of the 
world’s wants, to meet the necessities of mankind. Domi- 
niens (as Domingo de Guzman called himself) in Spain, 
and Franciscus (St. Francis of Assisi) in Italy arose almost 
together, and worked on nearly the same plan. They 
identified themselves with the poor, they preached to and 
lived with the ordinary labourers, and thus while sharing 
the austerity of the herniiis they elevated the ignorant 
souls around them, and combated the heresy which began 
to raise its head. They invaded the universities and boldly 
put down the innovating prufessors, and they sent mis- 
sionaries among the heathen. Looking back we can see 
that it was a conservative reaction, an attempt, wonderfully 
pnre and zealous, to turn the cliurcb back to primitive sim- 
plicity, and so successful that it held oft* the Befonuution 
for three centuries. 

From fifteen to twenty-five Dominie had been a 
student at Palencia University, whence he went to the 
Cloister of Osma, where the conventual rule was the most 
austere in Spain. He accompanied the Bishop of Osma 
to Denmark on a stale mission, and when passing through 
France was grieved at the progiess the Albigensian heresy 
had made in Languedoc. Keturiiing again through France 
from Denmark, Dominic was bold enough to upbraid the 
Papal legates, whom he met retreating to Home quite 
worsted in their conflict with the new heresy, and to show 
them that “ it is not hy the display of power and pomp, 
cavalcades of retainers and richly houseled palfreys, or by 
gorgeous apparel that the heretics win proselytes. Zeal 
must be met by zeal, humility hy humility, false sanctity 
by real sanctity, preaching falsehood by prcacliing truth.” 
Even the legates were ashamed, and reduced their equi- 
pages ; some say they went barefoot. But as for Dominic his 
whole life was turned. He adopted to the full the course he 
had recommended. His preaching was irresistible. He per- 
formed, so it is now said, miracle after miracle, accounts 
of which may be read in the “ Acta Sanctorum.” Then 
came the crusade against the heretics of St)utbern France 
under Simon do Moiitfort, and Dominic is believed to have 
taken part in the conflict — to liave marched cross in,^and 
ill the van of the army. With the gloomy religious fervour 
of Spain he presided over the tribunals for judging De 
Moutfort’s unhappy prisoners, and delivered them over to 
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ttw wcular arm ” for burning at the stake by hundreds. 
TIiuh began the Inquisition, tradition justly referring its 
spirit to Dominic, though rigid inquiry fails to trace Wk 
to him the actual formulating of that hoiTor of the world. 
Dominic would compel men, Francis won them to tlie faith. 

Dominic went to Rome in 1218 to gain permission to 
found his proposed order of pleaching friars. Innocent 
III. at first refused, grounding his refusal on the authority 
of the third Laterau OounciVs prohibition of new orders ; 
eventually, however, a reluctant consent was extorted. 
He sau' a vision, it is said, ordering him to revise his 
funner refusal. Four years latter (1217) Dominic fonnded 
the monastery of San Sisto at Rome, and later that of 
Santa Sabina, both on the Coelian Hill, Drenchers were 
enrolled and sent abroad with amazing rapidity. Tho fire 
of Dominic was in'csistible, and overcame all ujiposition. He 
and his followers, many of them of noble birth, lived on alms, 
dressed in a rough M'hite woollen tmder-robe covered with 
a cowled black robe, and dwelt in the most wretched cells. 
The pope llonorius III. yielded to the power of the gencriil 
of the new order, and named him Masler of the Sacred 
l^alacc,ati office ever since held hy the general of the Domini- 
cans. But the Franciscims, who had beem founded in 121(1, 
were increasing us rapidly as the Dominicans, and Dominic 
was far-sighted enougli to see that their more rigid pov- 
erty would assuredly bo held holier than his own rule, which 
allowed the order to accumulate wealth though each friar 

* was a mendicant. Accordingly in all honourable emulation 
(for the founders of the two onlers had met, and each time 
with many marks of reverence and esteem for each other). 
Dominic called a chapter in 1220, and rigorous poverty 
was enjoined by the unanimous vote. At a second chap- 
ter in 1221 the order was divided into eight provinces 
—Spain, Provence, France, Lombardy, Rome, Germany, 
Hungary, and Knghmd. In Knghind Stephen Langton 
welcomed the Dominican Gilbert, and at once licensed him 
to preach throughout the land; monasteries of Black Friars 
arose at (yanterbuiy, Loudon, and Oxford. Both Fran- 
ciscans and Dominicans had nuns as well as friars ; and 
both had ahso tertiariea^ or lay associates. The latter idea 
was afterwards more fully worked out hy the Jesuits, be- 
tween whom and the Dominicans dii% hatred sprang up 
almost with the very birth of the yoniigest of the orders — 
itself founded by a countryman of Dominic, the Spaniard 
Loyola — and continues to this day. Each Dominican prior 
had his faithful crowd of tertiaiies, whom he called sol- 
diers of .Tesus Christ, and through them he exerted a wide 
and subtle influence among the jieople. 

Dominic died at Bologna in 1221, soon after the second 
chapter, and in 1238 the general demand for his canoniza- 
tion was agi‘eed to by Gregory IX., who had, as the Cardinal 
Ugolino, been one of his wannest friends. Tiie Franciscans 
aie often charged with idolatry of St. Francis, but truly the 
Dominicans arc not for behind them. Gregory, in canon- 
izing him, said he was as much a saint os St. Peter and 
St. Paul ; later popes decreed that lie was the adopted son 
of the blessed Virgin, and painters represented the skirts 
of the Virgin’s robe as covering the order ; preachers com- 
pared the brethren of St. Dominic to the apostles ; and the 
extraordinary parallel is carried to wliat appears* an awful 
length in >iio *‘Acta Sanctorum.” [See Bollanuisth.] 

* The father is addressing Mary : — “ Kgo, dnlcissima filla, 
ibtus duos filios genui; unum naturalitcr geiierando, nliuni 
amabiliter et dulcitcr adoptando Sicut Filius in omnibus 
fuit perfectissime ohediens niihi, usque ad mortem, sic 
filius mens adoptivos Dominicus,” &c. Here Jesus is 
spoken of as the natural, Dominic as the adopted, son of 
God. And this is the anthontative Catholic work on the 
lives ^f the saints! In fifty years after St. Dominic's 
death there were 470 monasteries of Dominican Friars, and 
in the eighteenth century there were 1000. At present 
tile order is rapidly dwindling away. In its pahny days 


it boasted Albei-tus Magnus (the Universal !^octor) and St 
Thomas Aquinas (the Angelic Doctor) among its inembei's. 
The works of the latter are considered by the present pope 
(I.eo XII!.) to embody pei-fectly the church’s philosophical 
and theological views. The papal censor of books is always 
the Master of the Sacred Palace, and this, as said above, is an 
office of the Dominicans [see Index, Congregation ok 
the], and the Inquisition has also always been under their 
guidance. In England they wore called Black Friars (the 
Franciscans being tlie Grey Friars), and in Franco Jawjbins, 
as their first convent was in the Via Jacobi (Bno St. 
Jacques). The famous Jacobin Club of the Revolution 
got its name from meeting in the refectory of an old 
Dominican convent. An excellent account of St. Dominic 
and the early Dominicans is given in Milman’s “ Latin 
Christianity ” (vol. vi., 4tli edition, 1888). 

DOMXNX'CA, the largest island of the Leeward group of 
the Lesser Antilles, lies brtweenlhe French islands of Martin- 
ique and Guadahmpe ; the parallel of 16® 18' N. lat, and the 
meridian of HI" 28' W. Ion. pass througli the island. It is 
28 miles long and 10 broad at tlie widest part, but its mean 
breadth is not more than 8. The area is 281 square miles. 
The population, according to the census taken in 1881, was 
22,211. The surface is mountainous; Morno Diahlotiu, 
the highest summit, is 6180 feet above the sea. The valleys 
are very fertile, and well watered. In the centre of the 
island is an exceedingly deep “ boiling lake.” The tempera- 
ture is from 180® to 186®. Tlio ebullition of the water is 
usually from 2 to 3 feet, but it occasionally rises a foot or 
more higher. A volcanic explosion took place at this lake 
in 1880, which laid waste an area of fully 9 square miles, 
while the mouth of the lake, which had previously been 800 
feet across, was left only about 16 feet wide. Fresh-water 
and sea fish are very plentiful. The chief products are coffee, 
sugar, rum, and cocoa. The principal town, Roseau, stands 
on a tongue of land on the south-west side of the island. 
Prince Rupert's Bay, on the north-west side, is at all times 
safe and commodious. The annual revenue and expendi- 
ture of the island is each about £15,000, and the value of 
the exports and imports each average over £00,000 yearly, 
'rhe chief trade is with Barbadoes, British goods being in a 
gi-eat degi'e© imported thence. Tlie coffee of Dominic i is 
considered among the best in the West Indies. The soil is 
also peculiarly favourable to tlie cultivation of cocoa, but 
the produce is not equal to that of Trinidad. The great 
body of the population of Dominica is Roman Catholic, and 
there is a bishop of Roseau. 

Though sending representatives to the central legislative 
council, Dominica has still a local government, adminis- 
tered by a president, urho is aided by an executive council 
and a legislative assembly of fourteen members. 

Dominica was discovered by Columbus on Sunday (Dfca 
J)oniimca\ 8rd November, 1483, from whence it derives its 
name. This island was included in the patent of 1827, 
whereby sundry of this group were granted to the Earl of 
Carlisle ; but the French having already colonized it, it 
continued in their possession — or, more properly speaking, 
in the possession of its original owners, the Caribs, who 
suffered the French to establish themselves on its shotes* 
In 1766 it became, by conquest, a dependency of Great 
Britain, and by the treaty of peace signed at Paris in 17 68 
it was confirmed to this country. 

The native Caribs, a brave and warlike race, gave much 
trouble, and were transported in a body to Honduras in 1776. 
Two years later the island was again captured by the 
French, but in 1788 it was restored to the British, who 
resisted another French attempt in 17if6. It became 
finally secured to England in 1814, In its neighhonrhood 
Rodney inflicted his great defeat on the Count do Grasse 
in 1782. 

]>OMZN'XCAL LSTTBR (Piet Dominica, Sunday). 
To every day in the year is attached one of the first seven 



DOMINICANS. 


59 


DOMITUN. 




letters, A, B, C, D, E, P, G ; viz. A to the first of January, 
H to the second, &c. ; A again to the eighth of January, and 
so on. The consequence is, that all days which have the 
same letter fall on the same day of the week. The do- 
minical Utter for any year is the letter on which all the 
Sundays fall. In a common year the first and last days 
have the same letters, whence the dominical letter of the 
succeeding year is one earlier in the list. But in the leap- 
year it is to be remembered that the 20th of February has 
no letter attached to it ; whence every leap-year has two 
dominical letters, the first for January and February, the 
second for all the rest of the year, the second being one 
earlier than the first 

As it is convenient in historical reading to be ablo to 
find the day of tlio week on wliich a given day in a distant 
year fell, we subjoin the following rules for finding the 
dominical letter. 

Old StyU * — Add to the given year the quotient of its 
division by four, and then add four: find the remainder of 
the whole sum when divided by seve::. The dominical 
letter (the second letter, if it be leap-year) is written under 
that remainder in the following table: — 

6 5 4 8 2 1 0 

ABODE F G 

New Style , — Add oue more tlian the given year to the 
quotient of the division of the given year divided by 4, and 
if the date is beyond 1600 divide the excess of tlie niun- 
ber of the century over 16 by 4, and add the quotient, 
omitting remainders; then subtract that excess fi'om the 
whole sum. Divide the result by 7, and the reinaiuder 
shows the domiuicul letter as before. 

The following are examples : — 


0 . s. 

1032 

N. S. 

1848 

N. S. 
4610 

1032 

1849 

4611 

258 

462 

1162 

4 

0 

7 

7)1294 

2311 

770 

Rein. 6 


80 

2ud Letter A 

7)2509 

7)5740 


Rem. 6 

Rem. 0 


2nd Letter A 

Letter G 


DOMINICANS, an order of mendicant friars in the 
Roman Catholic Church, founded in 1215 by St. Dominic. 
They thus receive this name from their founder. They were 
called Preaching Friars from their office to preacli and con- 
vert; Black Friars, from the colour of their outer garment ; 
and in Franco Jacobins, from having had their first house 
in the Rue St. Jacques at Paris. At present the order 
fiourislies only in Italy, France, and one or two other places. 
Thcie are also Dominican Nuns, who arc not, however, 
numerous. See Duminig, St. 

DOM'ZNO, the name given to the costume worn at a 
masquerade, usually consisting of a largo mantel or cloak 
with wide sleeves. It formerly signified the dress worn 
in winter by priests officiating in cold edifices. 

DOM'ZNOZC, the name given to small fiat pieces of 
ivory or hone, used to play the game so called. Each 
domino is divided hy a lino across its face, and on each 
half, except the blanks,'* are marked numbers, in small 
black dots, ranging from one to six. I'he game is usually 
commenced by the player who has the highest ** double '* 
number, and tile rest follow in order, each being bound to 
play a domino containing a number similar to the “ open” 
half of the one iinracdiatoly, preceding it; or if the last 
^^open” half be a blank, he must follow with a blank. 
Thus double-blank must be followed by a blank. Let this 
be blank-three; this must be followed by a three. Let 


this be three-six; this must be followed by a six, 4*0. If 
the next player cannot follow he loses his turn. Usually 
the interest of the game is increased by several dominoes 
being left undistributed, so that the complete set is not in 
play. The usual complete sot numbers twenty-eight pieces, 
no two being alike. (A not very usual form of the game 
runs up to nine dots instead of six; the number of dominoes 
in such a set is fifty-five.) The party wins who has first 
played out (i,e disposed of all his pieces); or if this is found 
to bo impossible, the one who has the least number of dots 
on bis remaining dominoes is considered the victor. The 
game is of considerable antiquity, and is played very gen- 
erally in Germany and France. 

DOM'INITB, now recognized as the Latin equivalent 
for Lr>rd (so that the moss says J^ominus JJeua Sahaoih 
for **Lord God of Sabaoth,” and old law Latin has dtmi- 
nu» rex for *^onr lord the king”), simply meant origi- 
nally a master of slaves. The early Roman emperors 
refused tlie title of king, preferred that of prince of the 
simato ** Q^riiiceps — i.e, first or president— sen of us), and 
tolerated rather than adopted the military title imperator 
(emperor), which meant “commander-in-chief.” Dumi*- 
tian, how(‘vcr, tlie last, and taken altogether the worst, of 
the twelve Cicsars, was not content with being prince or 
general, nor even with the deification after death always 
accorded to the emperor; he adopted the awful title of 
Dondnut et Dew mater (“onr Lord and God!”), claim- 
ing to be divine during life, and as such to he worshipped 
as a god, while politically his worshippers were regarded 
as his slaves (jierei), and he as their sluve-owuer or master 
(domino a), Hcncc dominus gi-adnally lost the sense of 
slave-owner, and took on a princely signification, finally 
becoming a title of distinction, “ lord.” Pliny, though ho 
protests against slave-owner (dominua) being used as a title, 
himself employs it in addressing his imperial friend Trajan. 

In the middle ages JJa,^ contraction for dominus, is 
found prefixed to names on toiiibstoiies, in records, &c., 
with tolerable frequency. In this case it means that the 
person is a clergyman or a knight ; raraJy it extends also 
to a lord of the manor. I'he use of lord for the inferior 
clergy secMiis odd in our day ; but it is curious to notico 
that in Holland at the present time the ministei's of the 
Refonned Church still bear this same title, although it has 
BO completely died out among ourselves. See also Dum. 

DOMITB, a variety of Tuachytb containing from 62 
to 68 per cent, of silica (an unusually high amount), probably 
in part as tridyrnite. it gets its name from its occurring 
ill the Puy de Dome (in Auvergne), where several of the 
so-called “ pnys " (dumc-shaped hills of volcanic origin) 
consist mainly of this rock. 

DOMX’TIAN, Emperor of Rome. Titus Flavius Domi- 
tianus Augustus Caesar, bom a.d. 51, was the youngest 
son of the Emperor Vespasian, and succeeded his brotlier 
Titus as cnifieror in 81. Tacitus gives an nnfavonrahiu 
account of his youth, llis father at first proclaimed him 
a Csesar (i.e. vice-emperor) as well as his brother Titus. 
Domitian, however, proved so arbitrary and capricious, and 
so dissolute, that tlie good emperor made him pass into 
retirement during the remainder of his reign, a policy 
whicli Titus also followed when he assumed the purple. 
Domitian lived very disgi-acefully, though like Nero be 
cultivated poetry and composition. He was always sus- 
pected of causing the death of Titus. In the beginning of 
his reign he affected great zeal for religion and the reform- 
ation of public morals. His awful assumption of divinity 
iias been described under Dominus. Ho forbade, under 
severe penalties, the practice of emasculation.^ Ho com- 
pleted several splendid buildings begun by Titus, among 
others an Odeum, or theatre for musical performances. 

Dornitiau's character soon deteriorated, through the 
temptation of practically unlimited power, into a com- 
pound of avarice and cruelty. He either put to death or 
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drove away from Rome tho philosophers and men of letters: Lake Regillns, which assured the power of the young city 
the slave-philosopher Epictetus was one of the exiled. He (r.c. 496). These horsemen, to prove thdhr supernatural 
found, however, some flatterers among the poets, such as authority, touched the beard of Domitius, and it changed 
Martial, Silius Italicus, and Statius. The most important from black to a copper red; whereupon the surname of 
event of his reign was the conquest of Britain by Aq»i- Ahenobarbus, the ** brazen-bearded ” or “ copper-bearded,'* 
but the reign of Domitian was anything but favour- was fixed upon him. Tlie strangers were always believed 
able to the Roman arms, except in Britain. In Moesia and to be Castor and Pollux. Among many eminent mem- 
Dauia, in Germany and Pannonia, the annies were defeated bers of this family, daring Rome's long histoiy, the follow- 
and whole provinces lost. Domitian himself went twice ing may be mentioned ; — 

into Mossia to oppose the Dacians, but after several de- Gnasus Domitius Ahenorabbus, son of a consul 
feats he concluded a disgraceful peace with their chief, who drove the fine Via Donviiia through Gaul, was tribune 
Decebalus; and yet Domitian made a ])ompou8 report of of the plebs, and as such brought in the bill of the 
his victories to the senate, and assumed the honour of a Domtia (b.g. 104), and thereby secured the election of 
triumph. In 93 a persecution of the Christians is recorded the official priesthood by the people. He was himself made 
in the history of the chui*ch, but it seems tlmt it was not Pontifex Mazimu:ii, and became consul in 96 with Crossus 
directed so particularly against tliein as aguiust the .Tews, the orator. 

with whom the Christians were then con^unded by the Lucius Domitius AiiiCNouAunus, brother of the last, 
Romans. The conspiracy of Antonins tlioroughly frightened was consul in 94, and so firm a partisan of Snlla that 
the emperor, who felt keenly the universal hatred he ex- Marius the Younger, when consul, had him murdered in 82, 
cited. His savage, cowardly tyranny from this time is while Sulla had nut yet returned from his Eastern campaign, 
appalling. Rome was in perpetual terror; no man was safe OxACUS Dt>Mrnus Ahknobakmus, nephew of the last 
fioiu Domitian 8 caprice. An army of spies reported cun- and son of the former, was opposed to his uncle Lucius. 

He was consul in 94, and afterwards became 
a violent supporter of Cinna, whoso daughter 
be married. He was proscribed by Sulla on his 
return to Italy in 82. Ahenobarbus fled to 
Africa, and fell thoro in 81 by the hand of 
Pompey the Great, who defeated him and his 
ally, the Nuiiiidiau king lliarbas, in a pitched 
battle. His brother Lucius married Uie sis- 
ter of Cato of Utica, and opposed Cnmus iii 
politics, llo was consul in 54. Ho occupied 
Corfinium wl)e4i he heard of Caesar's invasion of 
Italy at the beginning of the great Civil War, 
49, and ofiferad the only armod resistance the 
great general met with in bis march on Romo. 
Corfinium fell in a very few days, the troops 
tinually to him, inflaming his passions. It was a fore- refusing to figlit against Caesar, and Alienobarbus fled 
taste of the horrora of the Reign of Terror in the French to Marseilles, whence he joined Pompey in Greece, and 
Revolution, but with the added touch that no man knew fell by Antony’s own hand in the battle of Pharsalia, 
Ilia crime or wherein be might offend. In 96 a conspiracy 48. (To show tho vastness of the possessions of ilio 
was formed against Domitian among the officers of his principal men at this period, it may be mentioned that 
guards and several of his intimate friends, and his wife is Ahenobarbus had promised, if they were victorious, to give 
said to have participated in it. He was killed in his each soldier of his detachment of 20,000 men— tlie left 
apartment by several of the conspirators. On the news of wing — 4 jugera of land out of bis own property ; 4 jugera 
his death the senate assembled, and elected M. Cocceius being equal to English acres, tho total land promised 
Nerva emperor. ^ ^ amounting to 60,000 acres.) His son CNiSUB shared his 

The character of Domitian during the last years of his father’s campaigns, but on his return to Italy, b.c. 46, 
reign is represented by ail ancient historians in tho darkest was pardoned by Csssar. On the dictator's assassination 
colours. His curious mixture of official moral rigour with he at first joined Brutus, but was w’on over by the crafty 
tlie loosest actual conduct, is shown by his prosecution to Mark Antony. He was consul in 82, and deserting An- 
the last rigour of the offending vestal virgin, while at tlie tony, assisted Augustus to win the empire at tho battle 
time he was openly living with his own niece. Yet when of Actinm. * 

it was snggesM to him to marry her, he, and probably with Lpoius Domitius Ahrnobabbub. son of the last- 
Hincerity, expressed the greatest horror (so close a connec- named, married the daughter of tlie emperor’s sister Oc- 
tion between husband and wife not being allowed by Roman tavia, by Mark Antony. After Antony's desertion Ootavia 
law). In fact, as Merivale has shown ('^ Roman Km- had brought up her children in Rome. Lucius was consul in 
pire,’’ 1866), Domitian was, at all events at first, perfectly a.d. 16. His son Cnacub married Agrippina tho Younger 
siucere in bis religious tyranny. Paganism was ]mrely fsee Agrippina], daughter of Gemianicus, and by her 
formal by this time ; sacrifices and lepil acts, not moral became the father of the last of the Abenoharbi, Lucius 
purity, wer^required. Even a man os depraved as Domi- Domitius Ahenobarbus (born A.i>. 87), who, being adopted 
.tian, if he fulfilled tho stipulated religious and political by the Emperor Claudius in 60, changed his name to Nero 
duties, would be held to be a pious ” or religiously vir- Claudius Cesar Drusus Gemianicus ; and who four years 
^ tuoiM man. But there is reason to think that tiiough his afterwards, by tho murder of his adoptive father, soco^ud 
earlier cruelties were, from the Roman point of view, only to the throne as the Emperor Nero. 
well-merited but over-severe punishments, yet at last he ZtOX'NA, JUlilA, whose beautiful statue is one of 
grew to love cruelty for its own sake, and became a blood- the glories of the Vatican, was bom at Esuesa, in Syria, 
thirsty m onster lik e Calig ula or Nero. of obscure parents. The Emperor Severus, while governor 

DOUX^TrtS AHSKOBARBUS, was th^ name of a of Southern Gaul, married her, being informed by the 
powdlt'fal family of the great Domitian gens or elan of astrologers that she had a royal nativity.” She patronized 
ancient Rome. A certain Domitius encountered the white literature and the arts as empress, and entered largely 
liorsemen who rode into Rome with news of the victory of into the details of guvemmont, even acting as a kind of 
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regent to her i|pn8, Garacalla and Geta, aft<ir the eniperor*s 
death. Geta waa murdered in Julia'a arms by the fratri- 
cide Oaraoalla. The empress was forbidden to show any 
grief for her son, and still continued to serve the state 
faithfnily under the tyrant who called her mother. His 
cruelties having caused his assassination, Maorinus, who 
seized the th|pne, feigned to treat the ex-empress, power- 
ful in the general affection, with some distinction. She 
discovered, however, that he meant evilly towards her, and 
to avoid falling into his hands she voluntarily starved her- 
self at Antioch in 217. Both Dion Cassius and Aurolins 
Victor accuse Julia Domna of considerable levity of con- 
duct during her earlier married life. She was, however, 
universally beloved and respected by the best men of the 
time, and by her cold and austere husband ; and as Gib- 
bon says, referring to the astrological prediction about her, 

“ deserved all the stars could promise her.*' Julia Domna 
was a groat protector of literature, the arts, and religion ; 
and a proof of the energy of her work in tlio latter respect 
was discovered at Romo in October, 1883, in the Palatine 
excavations, when Bacelli unearthed the temple-quarters of 
the Vestal Virgins, rebuilt by the empress at the close of the 
^econd century, after tlieir damage by Arc in the conAagra- 
tion of 191 A.D. 

DOBOLSMY-LA-PUCELLS, a village of Franco in 
the department of the Vosges, situated on the Meuse, 7 
miles N. of Keufcbatcan. It is the native place of Joan 
of Arc (La Pucelle^ “ the maid”), who waa bom in 1412. 

DON (the ancient Tanais and the Tartar Tuna\ a river 
of European Russia, rises in the small lake Ivanovskoi, in 
the government of Tula, and thence Aows in a general S.S.E. 
direction, through theg»mTnmcnt8<»f Ryazan, I)on-Cossacks, 
Tarnhov, and Voronesh, to the town of Paulovsk, receiving 
within these limits the Sosva, the Voronesh, and the Sosna. 
Below Panlovsk it runs east through the territory of the 
])on-Cossacks to within about 8.5 miles of the Volga, Turned 
by the mountainous region on the west bank of the Volga, 
it then proceeds in a south-western direction to tho Sea of 
Azof, which it enters by three mouths, having received in 
this pai't of its course, from tho right bank the Donetz, tho 
must considerable of its tributaries, and from the left bank 
the Medvieditza, tho Maniteh, and the Sal; the two latter 
rivers Aow from tho Caucasian Mountains. The length of 
its course is estimated at about 880 miles. The wid th varies 
from 850 to 1200 feet. This river has a slow current, and 
abounds in shallows and sandbanks, but has neither falls 
nor whirlpools. In spring it overAows its hanks, and funna 
broad and nnwholesomo swamps ; it is navigable as high as 
Zadonsk on tho north-western border of Voronesh, and has 
depth of water enongh from the middle of April to the end 
of June for large vessels, but is so shallow during the re- 
mainder of tho year that there is scarcely 2 feet of water 
above the sandbanks. Its mouths are so much choked with 
sand as to be unnavigable for any but Aat boats. The 
waters of the Don abound in Ash. A canal, projected by 
Peter the Great, joins the Don and the Volga. It com- 
mences a little north of oO** N. lat., in the Illavlia, which 
enters the Don near its most eastern point, and terminates 
in the Kamychenka, a feeder of tho Volga, the whole length, 
including tho canalization of the two rivers, being about 
90 miles. 

DONAORADISB^ a market-town and seaport of Ire- 
land, in the county of Down, Ulster, situated on the southern 
side of Belfast Lough. It is connected with Belfast and 
Bangor by railway, and is 22 miles from Portpatrick, on 
the opposite coast of Scotland. A large pier and a light- 
house have beet erected, which much improves tlie harbour, 
which admits vessels drawing 16 feet of water, and the 
town has a considerable import and export trade. The 
chief exports are cattle, grain, and horses, and the imports 
coal and timber. The town is well bnilt, and contains 
■everol places of worship and schools. Embroidery is here 


carried on to a considerable extent, and there are many 
Aax mills. The town is also the chief station of the Down 
Ashing district. Population, 2200. There is a carious 
rath or mound on the N.E. side of the town which is now 
used as a powder magazine. It is 480 feet in circumference 
at the base, and 140 feet high, with a small modern tower 
on the summit. A university is said to have formerly 
existed near, but it was destroyed by the Danes in 837. 

DONATXL'LO* Donato di helto di Bardo^ called 
Donatello^ was horn at Florence in 1386. He received 
his Arst instmetion from Lorenzo Bicci, from whom ho • 
learned painting in fresco ; but he afterwards became more 
famous as a sculptor and worker in bas-relief. Ho also 
practised architectnre. In the course of ins life he visited 
many towns of Italy, among which were Venice and Padua, 
where the people wanted to detain and naturalize him, and 
Rome. Donatello was much esteemed by his contempor- 
aries, and executed a great number of works, both in private 
and public buildings, and for the Grand-duke Cosmo I. 
He was the Arst to employ bas-relief in telling stories, ac- 
cording to the more elaborate style of Italian sculptnrt. 
He died paralytic, 18th December, 1466. 

His principal works are at Florence. One, a Agure of 
St. Mark, a portrait of Fra Barduccio Cherichidi, in one of 
the niches of Giotto's Campanile, nicknamed Lo Zuceone 
(the Gourd) on account of its bald head, is much com- 
mended. Vasari, speaking of a Judith bearing the head of 
Holofcrnes, in bronze, calls it a work of great excellence 
and mastery. His equestrian statne of Gattamelaia at 
Padua is perhaps tho best known; but the Ancst is the 
ideal Agure of St. George, the perfect Christian embodiment 
of a soldier-saint, ready to face suffering and death. It 
will be found engraved in outline in the Plates to the article 
ScuLirruKK. Three beautiful original bas-reliefs in marble 
by Donatello arc in the South Kensington Museum, as well 
as casts of liis chief works. 

DONA'TIO MOBTXS CAU^SA, a gift made in pro- 
spect of death. Tho doctrine is derived from the Roman 
law, and a donation of this kind isdeAnodin tlie Institutes 
(ii. tit. 7) us **a gift which is made under an apprehension 
of death, os when a thing is given upon condition that, if 
the donor die, the donee shall have it, but that the thing 
given shall be returned if the donor shall survive tho danger 
which he apprehends, or shall repent that he has made the 
gift ; or if the donee shall die before the donor.” In the 
English law it is necessary to the validity of this gift that 
it be made by the donor with relation to his dying by tho 
illness which affects him at the time of the gift, but it takes 
effect only in case he die of that illness. 'Diere must be a 
delivery of the thing itself to the donee ; but in cases wliero 
actual transfer is impossible, as, for instance, goods of hulk 
deposited in a warehouse, the delivery of the key of tlie 
w'arehouse is effectual. A cheque is a good delivery. A 

donatio mortis causa ” partakes of the nature of a legacy 
BO far as to be liable to the debts df tho donor ; but ns it 
takes effect from the delivery, and not by a testamentary 
act, neither probate nor administration is necessary, nor the 
assent of tho executors. 

In the law of Scotland a donatio mortis causa has been 
deAned as a conveyance of an Immovable or incorporeal 
right, or a transference of movables or money by delivery, 
BO that the property is immediately transferred to the 
grantee, on condition that he shall hold for the grantor as 
long as he lives, subject to the grantor’s power of revoca- 
tion, and, failing such revocation, then for the grantee on 
the death of the grantor. (See Morris r. Riddick, July 16, 
1867, 6, Maeph. 108C.) Donations of this kind were 
formerly rare in Scottish practice. They now appear to 
be subject to much the same rules as those given above as 
applicable in England. 

DONATION or CONSTANTXNIL See Do 2 f ation 
OF PXPIK. 
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BONATION. Donation of Pepin, a transaction, 
vrliiToby for tlie patriciate of Romo and kingdom of France 
Pepin bartered the exarchate of Ravenna, which was the true 
f<inndation of the eleven centuries of temporal sovereignty 
of the popes. Gregory 11. took advantage of the Emperor 
Leo’s attack upon the images of the Catholic Church to 
saise the cry of heresy. The empire, feeble in itself, with 
its seat at the distant Constantinople and its weak show 
of Italian viceroyalty at lihivenna, wiicro dwelt the exarch, 
was no match for a really national movement in Italy. The 
^ Italians, once roused, wished to go on and invade Greece, 
eject the lierotic emperor, and suhstituto a faithful son 
of the church in lii.s stead, and Grcgoiy had some difficulty 
in restraining tlieir zeal witliin manageable hounds. Tho 
exarch was allowed to return to Ravenna and nominally 
to exercise tho government in the name of Leo; in reality 
ho was little more than a prisoner, and Italy had shaken 
off the sliackles of the empire. To the fact that no groat 
Italian was ready to seize tlie lieritage thus lying to his 
liand, and that it consequently hoeamu a hall to bo tossed 
to and fro between pope and German einjieror, are due 
tlie centuries of intestine fends and misery of tho unhappy 
country. Cut up into petty states it remained until our 
own times a hothed of intrigue, treacliery, and crime, no 
one state able to bring the rest into order, and tlie whole 
therefore at tho mci’cy of wave after wave of foreign 
dominion from Pepin to King Romhu and the Austrians. 

It was not Gregory's fault that tlie popes did not take 
the prond position of kings of Italy. Till now tho pope 
liad been hardly the equal of tho Patriarch of Constan- 
tinople; he had been the servant of (he empire. Rut the 
movement against Leo showed Gregory his power, and he 
waited to gain strength enough to seize on the exarchate 
of Ravenna. Tho Gaulish savage nation of the Longo- 
hards, however, anticipated the priests, an<l Astolidins their 
king, suddenly seizing Ravenna and the exarchate, roughly 
dictated terms to Rome, every Roman to purchase his 
miserable life, year by year, for a gold piece — those who 
did not pay to he killed. Gregory If. temporized, mean- 
wliile sending urgent entreaties to (Charles tho Hammer 
(Martel), the actual king of Franco. Childeric, the last of 
tho Merwings, was tho iioiniiial sovereign of France, but 
the power was in tho l.ands of tlie “ mayor of the palace.” 
Charles sent a fruitless embassy to Ravenna, but his 
successor, Pepin, came to the help of Gregory’s successor, 
Stephen 111., with an army wliicli he and the pope led in 
person. Astolphiis at once submitted, restored Rome to 
her newly gained freedom, and swore to respeet thesaiietity 
of the popes. But hardly had the Franks witlidruwn than 
he invested the saered city. Rt. Peter Jiimsclf now loudly 
called on his “ adopted son ” to return to the deliverance 
of his flock (probably Steplien’s hand held tho pen) in a 
curious apostolic epistle still presen'ed ; and Pepin did re- 
turn in wrath, drove out tho l.ongobards, and presented 
the splendid teri’itory of the cxaicbate to the pope os a 
temporality. 

Thia is an authentic and historical fact, though the 
limita of the “donation” ore not perfectly ascertained. 
Certainly Ravenna, Bologna, Ferrara, and tlie whole land 
between Rimini, Ancona, and the Apennines was included. 
In return Pe^iin was proclaimed King of Franco by the gratc- 
* ful pope, and made Patrician of Rome. Rome now resumed, 
in name at least, her government by “ Senatus Populusque,” 
the patrician being tho president of the senate and (he 
governor of the city. St Boniface, and later Stephen III. 
liiinself, crowned the new King of France, reviving the 
ancient Jewish rite of anointing for the greater solemnity. 
(This revival haa been almost universally maintained in tho 
auhi^qncnt coronations of eveiy land.) -t 
Donation ofCharlttthe Creat{Charle.fnarfne\ — Charles, 
son of Pepin, made the patriciate a real ' thing, coined 
money, and administerad justice in his owu name, lie 


seemed to think his father and himself (for he had added 
largely to the donation of Pepin in the ffcsh of victory 
over tho I.iongohards, whom be utterly destroyed in 
774) had gone too hastily to work. While he professed 
great respect for the pope (Adrian I.) he not only made 
real what was intended to ho the complimentary title 
of patrician, but he also reduced to a mere titular dignity 
what bad been undoubtedly an actual donatioti. T^o Arch- 
bishop of Ravenna indeed was as powerful in the'l^archato 
as was the pope, and Charles was tho master of both. 

Donation of Conetantim* — In this strait the successors 
of St. Peter stooped to a silly and manifest forgei*y. It 
was probably the notorious Isidore, archbishop of Seville, 
who soon after Charlemagne’s death concocted the spurious 
“Donation of Constantine” — for tho equally spmious 
“ Decretals ” of tho twenty earliest popes (which Nicholas 
1. shortly before his death in 867 adopted as genuiiio and 
added to the true collection of Dionysius, a shameful act 
cndtirsed also by Gregory IX. in liis collection in 1227) are 
unauimoubly attributed to liiiii, and the Donation of Con- 
stantine is enshrined among them. In the false Decretals 
the supremacy of tho pope over the church, the right of 
appeal to Rome, countless directions as to dignities and 
riiuttl appear; they are indeed the foundation of tho 
Komisli spiritual supremacy. In the false “ Donation” the 
first Christian emperor, his baptism being antedated in 
the most audacious manner, gives to Pope Silvester “ pala- 
tium no.strum, et nrbein Romani, ct totius Halite civllatcs’* 
(our palace, and the city of Rome, and all tho states of 
Italy). So deep w^as the credulity of tho times that this 
absurd Action, after it had been cautiously allowed to be- 
come gradually known, was received as authentic both in 
Greece and Italy on its promulgation. By this tlicreforo 
Pepin and Charlemagne during the century preceding tho 
forma) acknowledgment of this “ ancient ” title to the land 
of Italy had done no more than 1*081 ore to the popes wliat 
had always been tlieir own. Certainly the Donation may 
match with tJio Decretals, and the subsequent history of 
both is equally astonishing. So soon as literature revived 
in tho times of tho Renaissance, Lnurentius Valin, a Roman 
patriot, exposed the sham, printing the pseudo-Dunation in 
full as an incitement to Rome to secure licr liberty now 
that the pope (Kugenius IV.) had fled and a good chance 
oflered itself. This was in 1440. Dante also, writing 
about this time, showed the donlit lie dared not more openly 
express. But by the time of Ariosto it was openly laughed 
at. Sec the “ Orlando Furioso ” (xxxiv. 80), enumerating 
among the things lost on earth and found in tlio moon, 

** II done 

Cbo Constantino al buon Hilvestro fece.” 

The relebrated Cardinal Baronins, writing about 1600 
is so ashamed of the clumsy forgery that he tries to sup- 
portya theory that the ofler was made by (Constantine and 
refmtd by Silvester. “ 1 spoke of this one day witli the 
pope” (Clement VIII.), says the Cardinal du Perron, a 
contemporary of Baronius’, “ and he answered, laughing, 
^ Clie volete ? I Canonic! la lengono ? ’ ” (What do you 
want more? The Canonists smooth it over.) Yet pope 
after pope havo unhlushingly affii’nied tho autbentioity of 
Constantine’s Donation. 

l>ON'AT18TS, a powerful sect of the early Christian 
Church of Northern Africa, which arose in the oarivpartof 
the fourih century. During the persecution under Dio- 
cletian some of the officers of tho church had surrendered 
their copies of the Scriptures, and a controversy arose as 
to whether such peraons, who were termed ttadUoren, re- 
mained members of the church. This led in 811 to tlie 
election of riv'al bishops at Cai’thage and a division in the 
church, which soon spread throughout most of the cities 
of Nortliorn Africa, and from this petty personal quarrel 
ai'ose the great schism which affiicted the church for three 
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ccntnHes, and indeed lasted as long ns Afiican Cliristlanity. 
Rapidly tbe J^natists bocaine the leading chnrcli power in 
Africa (400 bishops ruled os many sees), and the Catliolics 
were exoominunicuted with true ecclesiastical vigour. An 
appeal made to the civil power to settle the dispute led 
to the appointment of a synod at Arles, which decided in 
favour of the Catholic bishop Coocilian, who had been first 
ordained, thqpgh hastily and without tbe consent of the 
bishops, and this decision was confirmed by the Emperor 
Constantine in 816, The rival party, however, who were 
at this time led by the brilliant and virtuous Donatus, sur- 
named Magnus, and supported by all the Numidian and 
many other bishops, refused to submit, and when persecu- 
tion was attempted the Donatists took up arms, enlisted 
soldiers, and successfully resistnd the imperial troops. In 
addition to their rejection of the traditoros the Donatists 
maintained that the integrity of the church depended not 
on the apostolical succession of the bishops, but rather on 
the personal holiness of its members. Tliey denied the 
right of the state to meddle with ecclesiastical affairs, 
maintained that the efficacy of tlie sacrament of baptism 
depended on the character of the administrator, and care- 
fully robaptized all convorts made from the Catholic party 
in tlie clmrcli after a buituhlc penance. Churches defiled 
by the Catholics had their walls scraped and their altars 
burnt by tlie Donatists, and underwent the most stringeut 
purification. Continually growing in fanaticism and ex- 
clusiveness, while yet the Arian schism tore the church 
asunder in Europe, the Donatists liad developed extreme 
parties among themselves ; and of these the chief were the 
Circumcelliont^ whose ranks were filled by the barbarian 
peasants of Numidia and Mauritania, densely ignorant, fer- 
vidly superstitious, and furious in tlieir enthusiasm for their 
Donatibt chiefs. When, therefore, Constantine exiled their 
bishops and drove whole communities into exile, tlicy rose 
with the peculiar ferocity only found in religious wars, 
elected “ captains of the saints,” established communism, 
and executed terrible measures of retaliation ; so tliat 8t. 
Gregory Nazianzene cries out, when recording the crimes 
of both sides, that the ** kingdom of licaveii has been turned 
into a very hell ” (“ Orat.,” i. 38). 

On the accession of Julian in 301 the Donatist bishops 
were reinstated in their sees, and the s(‘et increased greatly 
ill power and influence. In 41 0 a council was assembled at 
Carthage under the Emperor Honorius, which was attended 
by 286 Catholic and 279 Donatist bishops. The Donatists 
were opposed by St. Augustine, and after a discussion last- 
ing over three days, the decision was given against tlicm by 
tiie imperial commissioner, and this was coiifinned by the 
emperor. Persecution of the most stringent kind was at 
once resorted to, with the full approval of St Augustine ; 
thousands of Donatists perished as martyrs or suffered 
crushing fines, reducing Giem to misery. It is not to bo 
wondered at, therefore, that they wannly supported the 
invasion of the Vandals under the terrible Gensoric in 429, 
for that astute barbarian presented himself to the Donatists 
ns a deliverer. Intestine division and the stern Ariaiiism 
of Genseric preyed upon the Donatists, who now yearly 
diminished in importance. They, however, continued tu 
exist as a separate body until the Saracen invasion at the 
beginning of the seventh century, when tlicy disappeared 
along with the rest of the Christian Church of North 
Africa. (See the splendid edition of Optatus Milevitnnns 
by Dnpin, Paris, 1700; and the very full account of Du 
Tillemout, ^^Memoires pour servir b Vilist Keel, des 6 
premiers Slides,” Paris, 1701.) 

DON'CASTIiBt a market-town and municipal borough 
in the county York, 87 miles S. by W. from York, and 
lo6 miles from London by the Great Northern Railway, 
which is connected with tbe Midland and South Yorkshire 
lines, and has its cairiage factories, engine works, and other 
estublishmeuts planted her& Doncaster is one of the clean- 


est and pleasantest towns in Yorkshire. It is situated on tbs 
west bank of the Don, and occupies the site of tlie Roman 
Djanum^ some remains of which are from time to time 
discovered. The Northumbrian kings afterwards resided 
In it, and from Us position on the great north road it was 
frequently exposed to the storms of battle.” Malcolm of 
Scotland did homage herein 1157 to Henry II, In the 
rebellion of 1470 against Edward IV., two of the leaders 
were beheaded in the market-place. It was the scene of 
the pacification in 1586 which terminated the great rising 
known as the ** Pilgrimage of Grace;” and in the Civil War 
was several times visited by Charles L and the parliainen- ^ 
tary generals. Its horse races were established about the 
beginning of the eighteenth century, but aequirnd no dis- 
tinction until Colonel St. Leger founded the St. Leger stakes 
in 1778. The races take place annually in September, and 
last four days. Tbe course is about a mile from the town. 
St. George’s, the parish chnrcb. built in 1855, is one of the 
stateliest religious edifices in Great Britain. The tower is 
172 feet higli, and is the only portion preserved of the 
ancient chureh, destroyed by fire in Februaiy, 1863. It 
is the highc^t tower of any pari.>>h church in Englaml 
except Boston. St. James* is also modern, erected princi- 
pally to aecommodatc tlie railway “ colony,” which numbers 
about 5000. Doncaster has no manufactures, but its trade 
is considerable. It contains a well-built mansion-house, 
guild-hall, infirmary, grammar-school, a cattle market, and 
a commodious corn exchange, completed in 1878. There 
are also miinerouH places of worship for various sects, and 
several local charities. The. borough is divided into three 
wards, and governed by six aldermen and eighteen conneil- 
lons, one of whom is mayt)r. The first power-loom, invented 
by Cartwright, was established in this town at tbe iiiventor’a 
own expense in 1786. The inachiuery was at first moved 
by a hull. The population of the borough in 1881 was 
21,139. The interesting ruins of Couisburuugh Casilo are 
about 5 miles W.S.\V, of the town. 

D 0 N-C 08 SACKS, PROVINGS OF TBS. The 
province of the Cossacks of the Don acknowleilges the 
Czar of Itusbia ns its chief, and is now reckoned as one 
of the governments of the empire. It lies between 47® and 
bl'^ 11' N. lat., .37® 20' and 44® 45' E. Ion. ; and is bounded 
N. by the provinces, of Voronesh and Saratov, E. by Astra- 
kliun, S. by Caucasia and the Sea of Azof, and W. by Eka- 
terinoskv and Voronesh. Its area is 59,650 square miles, and 
the population at the last census amounted to 1,100,000. 

The general character of the country is tliat of a plain, 
in many parts consisting entirely of steppes. The interior 
is a complete fiat, but in tbe north and along the banks of 
the Don there are slight elevations, and the south-castom 
parts arc traversed by low oflsets of the Caueasian Moun- 
tains, The rest of the conntry is a broad steppe, which 
contains abundance of luxuriant pasturage, intermixed with 
tracts of sand. Tlie whole territory does not contain a 
single forest, and even brushwood is only occasionally found. 
The steppes are full of low artificial mounds and ancient 
tumuli, supposed from the features and head-dress of the 
rude stone images erected over some of them to be of Mon- 
golian origin. Many of these tombs have been ojMUied, and 
found to contain gold and silver nnis, rings, bncklcs, &v. 

The chief rivers are the Don and its tributaries, and 
j some smaller streams that flow directly south from the 
I steppes into the Sea of Azof ; the principal of the.se is the 
I Molotehna. The principal lake is the Bolskoi, wdiich is 
about 70 miles long and 9 broad; it is traversed by the 
Manitch, and forms part of the bouixinry between the ter- 
ritory of the Don-('ussacks and Caneasi.i. 

The chief town is Tcherkask. Tlic inhabitants still re- 
tain many of their own peculiar laws and usages. The 
country enjoys a mild climate. The spring sets in %arly, 
and in summer the land is refreshed by frequent showers; 
the autumn is at limes damp and foggy, and the winter, 
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tliou{;h clear, is severe and attended by much stormy weather. 
The rivers are ice-bound from Km'einber to February. 

All the north and east of the country is inhabited by the 
Don-Cossacks and hordes of Calmuok and Nogay Tartars, 
wlio until lately led the roving life of nomads. The western 
district, lying between the Donetz, the Don, and Kkater- 
inoslav, is inhabited by German colonists, principally Men- 
nonites from Prussia, and is one of the most prosperous 
and best onltivated portions of Rossia. The Nogays have 
been compelled to settle in villages and devote themselves 
to agriculture, the process of which, as well as of other 
common indnstrial arts, they have readily learnt from their 
German neighbours. The Don-Cossacks have always been 
in some degree agricuUnrists, but chiefly cattle-brecdera ; ' 
and indeed these are the principal occupations of the three , 
great divisions of the population. Vast quantities of wheat, 
the most important article of cultivation, are produced, 
and large exports are made by the ports of the Sea of Azof. 
After wheat, merino wool is the most important produce of 
the steppes. The Meniionitcs possess immense flocks of 
sheep, but the wool is far from being so valuable now as it 
Was formerly. Barley, oats, maize, and buckwheat are also 
raised, as well as pease, beans, flax, and hemp. The vine 
is cultivated to a considerable extent, and wine of a good 
quality to the amount of £100,000 a year finds its way to 
Moscow and other towns in the interior. Horses are very 
nnmerous. The native Cossack horse is small and spare in 
flesh, with a thin neck and narrow croup; he is, on the 
whole, ail ill-looking animal, but strung, fleet, and harny. 
The poorer Cossacks have each three or four horses, but 
many of the tabunes, or herds, of the wealthier breeders 
contain 1000 or more. All. with the exception of the 
saddle-horses, arc kept on the pasture-grounds throughout 
the year, and in winter are forced to seek for their food 
either beneath tlie snow or from the high reeds on the banks 
of rivers. Dromedaries ai*e rcart'd by the Calinucks, and 
thrivo well on the saline plants on tbo steppes. The ox is 
used for draught; goats are bred principally by the Cal- 
inncks, and are used ns leaders to the sheep over tlie steppes. 
Fish in large quantities are taken in the Don and its tribn- 
tai ies, and along the shores of the Sea of Azof. Honey and 
wax, to the amount of 300,000 lbs., are annually produced. 
The exports consist of horses, cattle, fish, tallow, hides, and 
skins, the agidcultiiral produce named above, and also of 
caviare and isinglass. Salt is gathered in summer from the 
evaporated lagoons along the sea. 

The origin of the people from whom this district takes 
its name, and who are widely spread over iSoulbcrn Russia, 
is nneeriain. The word CosMck means nomadic or wan- 
dering, and was an appellation applied by the Tartars in the 
thirteenth century to the people of nomadic habits whom 
they found in occupation of the countiy at the period of 
their irmption. They are of Slavonic race, and seem to 
be the same people before called Polortzis, a collection 
of fugitives and malcontents from difleront quarters, the 
numbers being too small to permit the sup)X)sition that they 
were a distinct nation.” They speak pure Slavonic, and 
are all of the Greek religion. They regard the designation 
Cottack as a by-namc~know nonesuch among themselves; 

true believers ” is flie only appellation they assume. They 
are not, however, pnre Slavonians, as we know that the 
Don country was long a soil of freedom, and an asylum for 
^11 refugees. They appear first in history in the thirteenth 
I century, on the fall of the Tartar Empire, and begin to 
figure in the Muscovite annals. In the reign of Ivan IV. 
(the Terrible) they placed themselves under the protection 
of Rossia. They sometimes marched under her banners, 
and Bometimes^by taking part against her, brought the 
empire to the brink of ruin. Their, constitution was a 
repnfllic, with perfect eqnality among all persons in the 
nation. Aristocracy was unknown, and the only distinction 
was tliat of deeds. It was, however, established by some 


of tneir chiefs, serving in the Russian armies, being raised to 
the rank of nobles, and authorized by ukaseSco retain their 
titles and privileges on their return to their own country; 
thus boldly infringing a first principle of their democratic 
constitution — the perfect equality of all persons in the 
nation. Several insurrections followed, but were put down 
one after the other, leaving them in a worse condition, till 
their spirit was at length completely broken, s 
D0M1!GAL\ a county of Ireland, in the province of 
Ulster, is bounded £. and S. by parts of the counties of 
I.iondondeiTy, Tyrone, Fennanagh, and Leitrim; and S.W., 
W., and N. by the Atlantic Ocean. The greatest length, 
N.E. and S.W., is 85 miles; the greatest breadth, S.K. 
and N.W., is 41 miles. The area is 1665 square miles, or 
1,198,443 acres. The population in 1881 was 206,035. 
The occupations are chiefly agilcultural. Donegal forms 
the north-western extremity of Ireland. The inland bound- 
ary preserves a general direction of south-west by north- 
east, and from Lifford northward is formed by the river 
Foyle and the harbour of Loch Foyle. The maritime 
boundary is extremely irregular, being deeply indented on 
the north by the estuaries of l/och Swilly, Mnlroy, and 
Shcephaven, and on the south by Donegal Bay. The whole 
county is uneven and mountainous, with very few exceptions. 
The mountain groups of Donegal, together with the high- 
lands of Tyrone and Derry, present a deeply withdrawn 
ampliithcatro to the north-east, inclosing the basin of the 
Foyle. These mountains include eight summits, vailing 
from 1200 to 2500 feet in height. The coast of Longh 
Foyle between the mountains pf Inishow'cu and the sea, is 
well inhabited and improved. Lough Swilly extends inland 
upwards of 20 miles, and forms a spacious and secure 
harbour; hut the vicinity of liOUgh Foyle, which floats 
vessels of 900 tons np to the bridge of Derry, renders Lough 
Swilly of less importance ns a harbour. In the sonnd be- 
tween Horn Head and Bloody Foreland are the islands of 
Inisboffin, Inishdoony, and Tory Island, which last is at 
a distance of 8 miles from the shore, and is inhabited by a 
primitive race who seldom visit the mainland of Ireland. 
From Bloody Foreland southward the Atlantic coast of the 
county is extremely dreary, exhibiting moors, sandbanks, 
and pools of bog-water. There are many islands near the 
shore, of which the chief are — ^Aranmore, Inismacduni, 
Inisfree, and Owney. The desolate district called the 
Rosses Is separated by the river Gweebarra from a more 
reclaimed country about Glenties and Ardara. Near Malin 
Beg Head, at the western extremity of Donegal Bay, is a 
Bca-cliif which rises to a peipendicilhir height of 1964 feet. 
Many of the adjoining clifls aro also very lofty and rugged. 
Donegal Bay contains many sheltered creeks and the good 
harbours of Donegal and Killybegs. North-eastward of the 
town of Donegal lies a good tract of arable land, stretching 
inland to Longh Eosk and the Gap cf Bamesmore. 

Th(v Foyle is not so much a river as an estuary for 
several rivers. It receives the waters of the Finn, the 
Derg, and the Deele ; while Longh Swilly receives those of 
the Swilly, the Leannan, and the Laekagli. Among the 
rivers of the western coast are the Gweebarra, the Gwee- 
dore. and the Owenea. There are many lakes in the^ 
county, of which the chief are Lough Derg, Lough Deele, 
Wh Gartan, Lragh Eask, Lough Salt, and Lough Glen. 
Some of these lakes, thougli small in area, are very deep. 

The climate of Donegid is raw and boisterous, except 
in the sheltered country along the Foyle. The prevalent 
winds are from the west and north-west, and the violence 
with which they blow is sometimes excessive. From the 
remains of natural forests in manv sitm^ione where no 
timber will at present rise against tfie nortn-west blast, it 
has been inferred that the climate is now more severe than 
it formerly was. 

The geological formation of Donegal is mostly primitive. 
! The prevalent rocks an granite and mica riate, passing into 
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gneiss, quarts slate, and clay slate. Granular limestone is 
found in beds J:hrougbout the whole mountain district in 
great quantity and variety of colour, and a vtiiy extensive 
bod of white marble, of an excellent quality, occurs at 
Dnnlowy. The soil of the primitive district is generally 
cold, moory, and thin. The limestone tract from Bally- 
shannon fo Donegal is covered with a warm friable soli, 
varying from a deep rich mould to a light brown gravelly 
earth. The soil of the transition district, arising chiefly 
from the decomposition of slaty rock, is n light but manage- 
able clay, which is very well adapted for crops of potatoes, 
flax, oats, and barley. The agricultural implements have 
been improved of late years, bnt there is still room for 
mnch further advance in this respect. In the western 
parts spade husbandry is still pursued. Formerly grazing 
was only practised to a very limited extent, bnt it is now 
followed witli great energy and success. Mucli caro is 
taken in the selection of the breeds, and large numbers of 
cattle and sheep are exported. Fish is abundant on the 
coast, and forms a chief article of food with the peasantry; 
bnt the fisheries might easily be made much more pro- 
ductive than they are. The fishermen usually fill up their 
time in agricultural pursuits, and prefer this mode of life 
to that on the sea. Some improvements have, however, 
recently been introduced in the fisheries by the North- 
wesleru Fishery Company, 

The linen manufacture is carried on to a very consider- 
able extent, especially about Rnphoe and Liiford, and in 
the neighbourhood of Ballyshannon. Woollen goods for 
local use are also made, and many of the females are em- 
ployed ill embroidering muslin for the Belfast and Glasgow 
houses. Large quantities of kelp are also made from sea- 
weed for exportation to Glasgow. 

Donegal is divided into six baronies. The assizes are 
held at Lifibrd. The only towns with a population of over 
2000 in 1881 are Ballyshannon, which had a population 
cf 2840 persons, and Letterkenny, which had a population 
of 2188. 

History and Antiquities* — The southern part of 
Donegal was known as Tyrconnol, and was the patrimony 
of the O'Donnells, whose chief tributaries were the 
O'Boyles In BoyJagh and the Bosses; tlie MacSwJnoys 
(MaeSuibhno) in Bannagli, Bossguill, and Faiiad; and 
the O’Dogbertys in Inishowen. The most distinguished of 
the chieftains of Tyrconnel was Hugh O'Donnell, who was 
engaged in active civil war against the government during 
the reign of Queen Elizabeth. These contests wore con- 
tinued in the early part of the seventeenth century, until 
at length, in 1608, Donegal, along with five other counties 
of Ulster, escheated to the crown, and was planted or 
granted as English and Scotch colonies. The political 
events of subsequent date have been few and unimportant. 

The most remarkable piece of antiquity in Doneg^ is the 
Grianan of bleach, the jmlace of the northern Irish kings 
from the most remote antiquity down to the twelfth cen- 
tury. It stands on a small mountain 802 feet in height, 
near the head of Lough Swilly. The summit of the moun- 
tain, which commands a noble prospect, is surrounded by 
three concentric ramparts of earth intermixed with un- 
cementod stones. The approach by an ancient paved road 
leads through these by a hollow way to a dun or stone 
fortress in the centre. - This part of the work consists 
of a circular wall of Cyclopean architecture varying, in 
breadth from 16 feet to 11 feet 6 inches, and at present 
about 6 feet high, inclosing an area of 77 feet G inches in 
diameter. The wall has galleries, terraces, and doorways 
cut in its thickness. ' The remains of a small oblong build- 
ing of more reotnt date, hut of uncertain origin, occupy the 
centre. The space contained within the outer inclosure 
is about 5^ acres ; within the second, about 4 ; within the 
third, about 1 ; and within the central building, Tlie 
atones of the wall are generally about 2 feet in length. 

TOL. V. 


polygonal, not laid in eourscs, nor chiselled, and without 
cement, On Tory Island arc some Cyclopean remains, a 
round tower, and remains of two stone crosses and of seven 
ancient churches. Throughout the county uro numerous 
memorials of St. Colamba, or, as ho is mure usnally named 
in Ireland, St. Columbkillo, Near Kilmacrennu is the Bock 
of Donne, on which the O'DonneHs were inaugurated as 
princes of Tyrconnel. The remains of the Abbey of Donegal 
still possess interest for tho antiquarian, and on the north of 
Glen Veagh are some very ancient remains of churches, 
Bui by much the most celebrated ooclesiostical locality in 
tills county is the Purgatory of St. Patrick, situati^d on an 
island in Lough Derg ; it consists of a cave and buildings, 
in which priests assist at a Boman Catholic festival, at 
which large numbers of pilgrims attend annually. 

Dunkoal, a market-town and seaport of the above 
county, is situated on a small shallow inlet of the Bay of 
Donegal, where it receives the waters of the Eask. The 
town and harbour are both small, hut the latter admits ves- 
sels drawing 12 feet of water, and has a convenient quay. 
Batter and grain arc exported; there is a stnall fishery, 
some flax ’Scutching mills, and sulphur springs in t^ 
vidnity. There is a fine old castle, a seat of tho O'Don- 
nells, chiefs of I'yrconnel, and the ruins of a monastery in 
which tho celebrated Annals of the Four Masters " are 
said to have been written. Population, 1400. 

I>ON'GOIJk or DON'KOLA. a town of Egypt, in the 
province of Nubia, capital of a district of the same name, 
situated on the Nile, about 45 miles above the first cataract. 
It has a considerable trade and an indigo factory, and is a 
military station. The barracks wore erected on a plan of 
the naturalist Elirenberg. Near it, on the island of Argo, 
are some ancient ruins. It is known as New Dongola or 
Marakah, to distingnisli it from the decayed town, 76 miles 
S.S.E., known as Old Dongola. 

DONIZET TI, GAETANO, tho famous opera com- 
poser, like many other men of genius had a singularly 
uneventful life. He was bom at Bergamo, in Northern 
Italy, in 1798, studied at Naples, began to write operas in 
1818, and continued with fatal facility to prodneo two, 
three, or four a year till 1844, so that in the twenty-six 
years sixty-five operas wore written. Ho visited the great 
continental capitals from time to time ns his engagements 
called him, but never was long away from Italy. He 
never visited England, where he gained so many triumphs. 
In 1844 he was seized with terrible depression, ending in 
paralysis, and died in 1848 near Bergamo. His remains 
were removed from the village graveyard to a more 
appropriate resting-place in Bergamo itself in 1876. 

Work dashed off so hurriedly is, as may be supposed, 
terribly unequal, and very little of it survives. The splendid 
vein of original melody (often not very strictly appropriate 
to tho words it ornaments, it is true), and the occasional 
outbursts of dramatic power, such as those which caused 
the enthusiastic Bumans to carry him on their shoulders 
to the capitol and there to crown him, for ** Zoraide ” (a 
long-forgotten opera, produced in 1822), will cause Doni- 
zetti to be long remembered ; but it is to be feared that 
the accurate musical knowledge now possessed by lovers of 
music, and tho increasing demands fur thoroughness of 
work, poetical treatment, and strict relation of musienl sen- 
timent to the words being sung, will drive the beautiful hut 
flimsy operas of Donizetti from the stage. “Anna Boleua" 
(1836), long held his masterpiece, is now never beard, but 
“ Lucrezia Borgia” (1834), “Lucia di Lammermoor”(1886), 
“La Favorita” (1840), still retain tho full favour of the 
more unsophisticated habitues of the opera ; and “ L'Elisire 
d'Amore” (1829), “La Figlia del Beggimento'^ (1840). 
“Lindi Chamouni” (1842) and “Don Fasqualo ” (1843), 
are not nnfreqncntly perfonned. For simple floiring 
melody of the modem Italian operatic school Donizetti is 
equalled only by Bellini and Bossini ; and those pleasing 
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on wlucn ooimtleBB fantasias and yariations are yet 
written, and of which orchestral arrangements without 
nnmber are produced, will long keep Donizettrs laurels 
green, even if 'a time should arriye when the entire works : 
of which they form the gems are no longer to be heard. i 
In facility of composition probably Donizetti is unrivalled. | 
The whole of the last act of ** La Favorita ” (words and music) 
was undoubtedly written in a single night, a feat apparently 
impossible; and this is by every one admitted to be a 
masterpiece in the style. Then in 1886 he saved a theatre 
manager from ruin (as did Mozart with the wonderful 
opera ** Der Zauberflote ”) by writing an operetta, libretto 
and all, the plot adapted from a vaudeville seen years before 
at Paris, in less than one week. In nine days from the 
first idea the piece was performed ! This was the “ Night- 
bell.** He translated many of his works into Italian when 
they had been written to French texts, and himself composed 
largo parts of his libretti The libretto of the famous last 
act of “ Lucia *’ and the act of “ La Favorita ” already named 
are from his pen. Donizetti was born only six years after 
Rossini, but is always considered as a musical generation 
kis junior, for Rossini wrote “ Guillaume Tell,*’ his last and 
greatest opera, in 1829, while “ Anna Bolena,** Donizetti’s 
first production of European renown, did not appear till 
1880. Bellini was four years the junior of Donizetti, but 
his brilliant work (** La Somnambula,*’ “ Nonna,** and “ I 
Puritani *’) was all done between 1831 and his early death 
in 1886. Of the great trio of Italian opera composers of 
the first half of our century, Rossini, Bellini, and himself, 
Donizetti is therefore the latest, and he is worthy of such 
honourable rivals. 

DON' JON (from dun or cZtifie, a hill), the central 
building or keep of an ancient castle, to which the garrison 
could retreat in case of necessity. Its lower part wius 
commonly used as a prison. The word is also written 
dungeon, 

DONN^JOBN, founder of what has been named Die 
** metaphysical school ** of poetry in England, whereof fan- 
ciful similitudes, remote analogies, and verbal subtleties 
formed rather the main body of the verse than its orna- 
ment, was born in London, in the year 1578, of respectable 
Brents. Ho distinguished himself at a very early age by 
is ready acquisition of learning, and was sent in succes- 
sion to the universities of Oxford and Cambridge, but took 
no degree, in consequence of the religious scruples of his 
family, who were Roman Catholics. At seventeen he entered 
Lincoln’s Inn to study the law, and while there, on duo 
refioction, became a Protestant. After travelling fur about 
a year in Spain and Italy he became, on his return, secre- 
tly to the Lord Chancellor Ellesmere, and fell in love 
wirii and married that nobleman’s niece, Anne, daughter 
of Sir George More. Sir George was very indignant, and 
not only refused to be reconciled for a long while, but 
managed to get Donne thrown into prison and took away 
his wife, whom Donne only recovered by an expensive law 
process. It is most cliaracteristic of this writer that at 
the lowest point of his fortunes he could not resist signing 
a piteous letter conveying bad news to his wife with the 
pun, “John Donne, Ann Donne, Un-done.” At length 
Sir George was prevailed upon to allow a trifle for their 
support, bdt his circumstances still compelled Donne to 
' aooept a residence in the house of Sir Robert Drury, in 
} Dmiy Lane. He accompanied that gentleman to Paris, 
and on his return to England he was introduced to James 
I., and delighted the khig by a polemic treatise against 
Catholicism, entitled “P8eado-Martyr,”publiBhed in 1610. 
James w|ui so anxlouj that he should take holy orders, that 
Donne at length complied in 1613, and he became the 
king’s chaplain-ui-ordinaiy. The University of Cambridge 
mad^ him Doctor of Divinity; but now, just as he was 
rising from his misfortunes, his happiness was embittered 
by the death of his beloved wife. The benchers of Lin- 


coln s Inn presented him with their lectureship, and h» 
became dean of St. Paul’s and vicar of Dunstan’s in 
1621. His health soon failed him, but when almost in a 
dying state he preached what Walton has called his “ own 
funoi^ sermon.” This discourse was afterwards printed 
under the quaint title of “ Death’s Duel.” He died 18th 
March, 1681. To those who wish to see characters like 
Donne treated iu the spirit of their own %io, we cannot 
recommend a more delightful book than Walton’s “ Life 
of Donne.” 

Donne, notwithstanding his quaint conceits, was truly 
learned, and had a rich vein of poetry, wliich was rarely 
concealed, even when most laboriously encumbered ; while 
some of his pieces, both for thought and even melody, aro 
absolute gems. His satires, though written in a measare* 
inconceivably harsh, are models of strength and energy. 
Their merits were discovered by Pope, who (to use his 
own odd phrase) tmuslatod them into English. Donne’a 
principal theological works, besides sermons, are the 
“Pseudo-Martyr,” and a treatise against suicide, called 
“ Bia-Thanatos.” 

DOOM or DOUM (HyphcBtie thebaied), a remarkable 
palm-tree inhabiting Upper Egypt, especially the neigh- 
bourhood of Thebes, whence the specific name. It idso 
grows in Guinea, and in the south and various other parts 
of Africa. It is from 25 to 80 feet high, and diflera 
from most palms iu being branched. The leaves are 
fan-shaped. The fruit is about the size of an orange, 
angular, irregularly formed, of a reddish colour, and has 
a thin spongy, but nutritious rind, which tastes very 
much like gingerbread ; the palm is often on tliis account 
called the “ gingerbread tree of Egypt.” The poorer classca 
chew the rind. Unlike most pidms, the doom palm has 
two, and often all three, of the cells of the ovary developed 
in the ripe fruit The fruits are found abundantly in tbo 
ancient tombs of Egypt The albumen of the seed is haS*d 
and semitransparent, and is turned into beads and otlier 
little ornaments. 

DOON, a river in Ayrshire, Scotland, Immortalized by 
Bums in his song “ The Banks o’ Doon.” It rises in Louh 
Enoch, runs north-west with a course of 80 miles through 
Loch Doon, and falls into the Frith of Clyde 2 milea 
south of Ayr. 

DOOR. The door (in which wo include doorway) is, 
08 might bo imagined, generally one of the most character- 
istic features of a piece of architecture. Sometimes it ia 
characteristic by its comparative insignificance, as the 
doors of Greek arcliitecturo, where the temples were for 
out-of-door worship mainly ; iometimos by its grandeur, as 
in Egyptian architecture, where its function was to admit 
crowds of worshippers or of subjects to the mighty temples 
or palaces; sometimes by its beauty, as in Gothic architec- 
ture, where it symbolizes the gate of heaven, and its oiBco 
is t(v entice and charm the wayfarer to enter the house of 
God. The gates of cities are also in one sense doors, but 
hardly fall within the scope of the present article. 

The manuals on architecture are full of ednsiderationa 
of the relative proportions of voids and solids in a fa 9 ade, 
as forming, next to recesses and projections, the chief ele- 
ment of beauty ; and while tlie voids above are windows, 
the principal void below is the door. Indeed, in the early 
Italian fortress-palaces of Florence the door is almost the 
only break in the stem line of wall at the pavement-level. 
The form of the aperture both of door and window ia 
therefore of the last importance. Rnskin in his almost 
unequalled and felicitous manner has thus spoken on this 
subject “ Doors will be, for the most jart, at or near 
the base of the building; except when raised for purposes 
of defence, as in the old Scotch border towers and our own 
Martello towers, or as in Switzerland to permit access in 
deep snow, or when stairs are carried up outside the houso 
for convenience' or magnificence. But in most cases. 
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whether high or low, a door may he assumed to be con- 
siderably lowcr^hon the apartments or buildings to which 
it gives admission, and therefore to have some height of 
wall above it, whose weight must bo carried by the head- 
ing of the door. It is clear, therefore, that the beat 
lining must be an arch, because the strongest, and that 
a square-headed door must be wrong. Thus while 1 admit 
the Greek geneial forms of temple to be admirable in their 
kind, I thitjlc the Greek door always ofTenalvo and unman- 
ageable.” (“ Stones of Venice,” vol. i.) 

In the article Architegturb the origin of Greek archi- 
tecture was pointed out, and with such an origin it is mani- 
fest a square-headed form of doorway must have been that 
adopted by the Greeks. Also it follows from this that the 
aperture is small and narrow in proportion to the gene^ 
fafade, or otherwise it would weaken the wall, and this, 
though no defect in actual use, on account of the special 
nature of Greek worship, lays the style open to the objec- 
tion above given of the great art critic. Of so little iin- 
portance are the doors that they have been altogether 
omitted in our Plates on Grisrk AiccniTEOTURE for the 
sake of clearness, l>eing not necessary to the design. This 
treatment will be impossible with Gothic. The Egyptian 
doors ai'o no real exception to this, although square-headed, 



Gothic Doorway, King’s College Chapel, Cambridge. 


heoauso, os will bo seen on reference to our Plates on 
Eoyi*tian Abghitecturr, they arc really simply designed 
hut splendid gates rather than doors. The height of 
the doorway at Tcntyrls, shown in the Plate, is between 
70 and 80 feet. The ^mans adopted the semicircnlar 
arched form whenever they did not simply copy the Greeks, 
as shown in the doorways of the Colosseum, &c., in our 
Plates on Bomaw AntTiriTECTURE ; and the beautiful 
characteristic forms of the stilted arched doorway in 
Moorish Architecture, and of the Gothic doorways in 
English CATHEuiiAL Architecture, are shown in our 
Plates under those headings. The very elegant flattened 
variety of the Gothic doorway, characteristic of the last of 
the Gothic styles, the Tndor, almost if not quite peculiar 
to England, is nowhere better shown than in King's Col- 
lege Chapel, Oxbridge, a masterpiece of the style, a 
sketch of the principal doorway of which is found in our 
Plates on Englm Cathedral Architecture ; at some time 
this exquisite (mapel contains some of tho more ancient 
Gothic features, and among them the beautiful Perpen- 
dicular doorway, of which a sketch is given aWe. 

Certain principles, however, are or should be common 
to all doors. There are, it is true, such doors as those 


through which the Cagots in France were compelled to 
pass, their lintels being purposely arranged so low as to 
xoree tho wretched object of suspicions hatred to bow to the 
altar as ho entered the sacred edifice ; but with such excep- 
tions doors must be above a man's height, must have a lovel 
threshold, must admit two persons, one going in and the 
other coming out, it may be, and unloss for some good 
reason must have perpendicular door-posts, or columns, or 
walls. When entrance and egress are constant, as in a 
public building, a church, &c., square angles are incon- 
venient. Indeed, they would be worn away by friction. 
It is better, therefore, that the architect plan his doorway 
accordingly, as Ruskin lias pointed out, “ and that these 
angles should be splayed, and the most contracted part of 
tlie aperture made as short as possible,” as at a. 


h 



Further, as persons on the outside may often approach 
the door or depart from it, so as to turn aside from the 
building as they enter or leave the door, but on tho inside 
will in almost every cose approach the door or depart from 
it in the direct line of the entrance, it is evident that the 
bevelling may be very slight in tho inside (as at c), but 
should be lai'ge on tlio outside” (as at &). Tho beauti- 
ful, deep, external sculptured dooru’ays produced by this 
simple necessity of crowds arc nowhere more exquisitely 
carried out than in our English cathedrals. The reader is 
again referred to our Plates. Also, it is worthy of notice, 
and is well shown in those Plates, that the principal or 
w*estom entrance of a cathedral is nearly always in one 
doorway, as if to symboHac tho unity of purpose with which 
the worshippers assemble, though for convenience* sake 
several pairs of doors may ho contained within the same great 
arch, which is not without a fine symbolic meaning also; 
or else it is in tliree doorways, as if to symbolize the doc- 
trine of the Trinity, Tlie typical doorway, as determined 
by the remarks above, being about 7 feet 6 inches by 4 
feet, doorways will look best which keep about this pro- 
portion, however mUch greater may he their actual size ; 
narrower doorways will be inhospitable and fortress- 
like, w'idor doorways will lose the distinction between the 
curve of the arch and the verticality of the columns or 
doorposts. Of the two, as our Plates show, the arch should 
bo wider if anything than the typo. Ruskin dreams of 
beautiful doorways witli curves ’*of sweep so vast ^at 
tho small vertical line becomes a part of them, and one 
enters into tho temple as under a great rainbow.” Such 
a door is foreshadowed in the beautiful example from 
Durham in our Plates. 

A special effect is produced by the tympani or semi- 
circular door-headings of the Romanesque churches. Sinco 
tho actual leaves of tho doorways are generally squaro- 
headed, the round arch above them is in this style filled 
with stone, usually carrying very fine richly carved bas- 
reliefs. An equally special effect of tho Gothic cathedral 
door is the elaborate massing of tho richest mouldings and 
traceries, and tho crowding of lines of statues and carvings 
between them, so that as one enters tho deep-set church 
door one dives into it, as it were, tiirough a very cave 
of carving. The Byzantine doorways have a somewhat 
similar effect, but produced by large numbers of grouped 
pillars and shafts of smoil diameter; tho doorways of 
St, Mark’s, Venice, are typical of this style. 

The actual doors, or valves, are usually of wood, and 
arc most frequently hinged to tho door-posts, the straps of 
the hinges often coming a long way on to the door for 
strength, especially in Gothic work, and this part of the 
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hinge is often veiy beantifully beaten out into fine iron I 
tracery — such doors being usually also of massive oak, and ’ 
studded witli heavy iron nails ivitJi bolt heads. Other 
varieties of doors are those in which the leaves are again 
hinged on themselves, so that the aperture may be cither 
partly or wholly opened, as in folding-doors ; others in 
which the doors revolve on vertical pivots, a)id these are 
called swing-doors^ the pivot-plates usually containing 
strong springs which cause the doors to swing to of their 
own accord ; and sliding-doors are those which push to 
one bide into the thickness of the wall, of which kind are 
neiu'ly all fire-proof doors, and the very heavy doors of 
great public buildings. Rarely doors are made of bronze ; 
tliis is to be regretted, as so noble an effect is not to 
bo produced by other means. I’hc superb bronze doors of 
the Baptistery at Florence by Andrea Pisano and Ghiberti, 
divided into panels, each with its fine bas-relief of scrip- 
tural subjects arranged in the ord(;r of a connected narra- 
tive, are rightly esteemed the masterpiece of all attempts 
to beautify doors. Tlie doorways of these wonderful 

Gates of Paradise,” as the Italians call them, are, like 
fiiost Romanesque doorways, very simply treated. 

BOORNZK. See ToritKAY. 

BOBA'DO (the Sword-fish), a constellation invented 
by Bayer, situated in the southern hemisphere, and cut 
nearly in half by a line joining m in Argo (Canopus) and 
m in Eridani. Half of the greater Magellanic cloud falls 
within this constellation. Dorado lies across the solstitial 
colure (90) on the COth circle of latitude. See Plate 
Constellations, Southern Hemisphere. 

BOR'CBESTSB, a market-town and municipal and 
cx-parliamentary borough of England, in the county of 
Dorset, of which it is the capital, situated on the Frome, 
140 miles from London by the Great Western Railway. Iho 
town is pleasantly situated on a sliglit elevation near the 
Boutli bank of the river, and consists principally of throe 
spacious and well-paved streets. It is unusually clean 
and well drained, and is said to he so healthy that doc- 
tors have no employment there I A delightful walk, well 
shaded, surrounds two-thirds of it. Tlie shire-hall is a 
plain building of Portland stone. The corn exchange is a 
plain brick building, with a handsome exchange room. The 
gaol, built in 1795, contains tho county gaol, the house 
of correction, and the penitentiary. There arc several 
diurches. St. Peter’s is a spacious structure of Perpen- 
dicular architecture, with an embattled tower 90 feet in 
height. There are also ]ilaces of worship for all denomi- 
nations of dissenters; and a free grammar-school, founded 
and endowed in 1579, the government of which is vested in 
trustees, and which has two exhibitions to Cambridge, and 
one to either Cambridge or Oxford. The town also con- 
tains the CTiunty hospital, to which an elegant Gothic 
chapel is attached. Dorchester contains some breweries 
noted for tho superiority of their ale, but tho business 
caiTied on is chiefly ngrieultnral. Large quantities of 
butter are sent to tho London and other markets. It 
was called JJumovaria^ meaning the “passage over the 
river,” and Durinum by the Romans, Dornceaster by tho 
Saxons, and was probably built on the site of the capital 
of the tribe of the Durotriges. The town was strongly 
fortified wlptn in possession of tho Romans, and in its 
immediate vicinity are two strongly-entrenched Roman 
stations, and the remarkable amphitheatre of Maumbury, 
the most perfect in the kingdom. The last is inclosed 
by sloping sides or scats of chalk, rising 80 feet above 
tho spacious arena, which, when complete, is supposed to 
have been capable of accommodating 18,000 spectators. 
Judge Jeffreys* “bloody assize” was held in the town in 
1685. By the Redistribution Act of 1885 Dor^ester lost 
the ^member wliich it used to i-eturn to Parliament. The 
municipality consists of four aldermen and thirteen coun^- 
cillors, including the mayor. Population in 1881, 7507. 


BOR'CBSSTBOt (Oxfordshire), a town 10 miles S. by 
E. from Oxford, and 00 from London, bcihg 4 from the 
Gulham station of the Great Western Railway, situated 
on the west bank of the Thames. In Saxon times it was 
a town of importance and the sec of a bishopric, founded 
by St. Birinus in 084. It is now a small place, of 1000 
inhabitants, but contains an interesting old church, whlcli 
was thoroughly restored under the superintendence of Sir 
6. Scott. There is also a Roman Catholic clpipcl. Re- 
mains of a priory of Black Monks, founded in 1140, are 
embodied in the grammar-school. An ancient camp is 
situated at tho junction of the Thame and Isis — 

Whence beauteous Ists and her husband Thame 
With mingled waves for over flow the saiuc.” 

DORDOGNB» a department in the south of France, 
formed out of tho old province of Perigord and small 
portions of those of Limousin, Angoumois, and Saintongc, 
is bounded W. by the departments of Gironde, Charento- 
Infdricnro, and Charentc, S. by Lot-ct-Garonne, S.E.. and 
E. by the depai'trnents of Lot and Con-isze, and N. by 
Haute Vicimc. Its length from north to south is 77 
miles, from cast to west 69. The area of this department, 
the second in extent in France, is 8534 square miles, and 
the population in 1882 was 496,037. The department 
belongs almost wholly to tho basin of tho Dordogne. 
Two mountain torrents, the Dor and the Dogne, springing 
from the gorges of tho Mont d’Or, in Puy-do-D6me, unite 
near the village of Baii»s their waters and names to form 
the Dordogne, which from this point flows first nortli and 
then west for a few miles, till it reaches tho western 
border of the department of Puy-dc-Dome. Here turning 
nearly due south it separates for many miles tho depart- 
ments of Puy-de-D6ino from Corr^ze, and this from 
Cantal, receiving on either bank numerous streams from 
the offshoots of tho Auvergne Mountains. Crossing in a 
general sonth-west direction tho sonth-castern angle *of 
Corrbze and the north of Lot, it gains the eastern border 
of the department of Dordogne, a little below Souillac, 
whence it inins almost due west to its junction with the 
Garonne near Bunrg, in the department of the Gironde. 
The whole length of this river is 250 miles, 182 of which 
are navigable; vessels of 300 tons go up as far as 
Lilxiurnc. Tho Dordogne is subject to the phenomenon 
called the Bore. Its principal feeders in the lower part 
of its course are — the Vezbre, the Isle, which flows south 
from Haute Vienne as far as P^riguenx, wlience it turns 
nearly due west to Coutras ; here it is joined on the right 
bank by the Dronno, which rises also in Haute Vienne and 
drains the north-west of ilu department; a little below 
Coutras the Isle runs south and enters tho Dordogne at 
Libourne in the department of Gironde, after a course 
of 124 miles, being navigable from Pdrigueux. The 
northern angle of the department belongs to the basin of 
the Qliarciite, and is drained by tho Bandiat. A narrow 
strip on the southern border is drained by the Dropt, a 
feeder of the Garonne. Besides these there are a vast 
number of smaller streams, several lakes, and excellent 
springs. In all the waters of the department pike, trout, 
and eels abound. Some of the springs form jets, and 
others have a regular ebb and flow. 

The surface is hilly; the last wostcrii slopes of the 
Auvergne Mountains cover the greater part of it. The 
ranges north of the Dordogne springing from the Limousin 
jTin generally towards the south-west ; those south of that 
river spring from tho mountain masses of Cantal, and mu 
nearly due west Tlie hills are generally overgrown with 
woods, broom, or heath ; but in many plaoqs they are bare, 
rocky, and very steep. The valleys of the department are 
long, narrow, and winding; some are of great beanty 
! and fertility, the sl(»pe8 of the hills that close them in 
I being generally covered with vineyards ; this is especially 
> the COSO with the valleys of the Isle and the Dordogne. 
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The general i^aracter of the soil of the uplands is 
barrenness. * 3(110 northern portion, whicli forms tho 
arrondissemont of Nontron, consists almost entirely of 
high forest land and irreclaimablo moors, the only cover of 
winch is broom and nnderwood ; the only exception is some 
good grass-land between the Baudiat and the Tardoirc. 
Ill the more central part, which constitutes the arrondisse- 
mont of Peri^eux, though the hills are not so high the 
soil is similar, forests and moors covering two-thirds of 
the surface. Bye and buckwheat are idmost the only 
cereals grown in these districts. The deficiency of corn 
is supplied by the immense produce of chestnuts, which 
are used as hnman food, and idso for fattening hogs, a 
source of great profit to tho farmer. The highest land in 
the department is in tho arrondissement of Sarlat, the hills 
rising to the height of from 700 to 800 feet, with sides 
in some places perpendicular. About Bergerac, tho hills 
having subsided, tho valley of the Dordogne opens out 
into an extensive plain, and here maize, wheat, pease, 
'beans, and other farm produce are abundantly raised. 
Of the arrondissement of Biberac, which is watered by 
the Drunne, about one-third consists of rich heavy wheat- 
laud, and the remainder of arid gravelly soil or hungry 
barren sand. The vines in this district are trained to 
creep along the branches of elms and walnut trees, which 
present a hcantifnl appearance in the autumn, bending 
with the weight of the ripe grape-clusters; but by this 
method, though more grapes aro produced, tho wine is 
said not to be so good. 

Besides the products already named, truilles (the famous 

trulTus de Pdrigord **), the best medicinal and aromatic 
plants in Franco, are abundant ; fruit trees are cultivated 
to a great extent, especially tho walnut for making oil. 
In the forests oak hnd chestnut are tho prevailing trees. 
The annual produce of wine is 16,040,000 gallons, one- 
half of which is used for home consumption, and the rest 
exported or distilled into brandy and liqueurs; the best 
kinds are tho white wines of the arrondissement of 
Bergerac. On account of the deficiency of grass-land, 
horses, cattle, and sheep are not numerous ; but there aro 
a large number of pigs and goats ; poultry and game aro 
abundant and excellent. Mules and asses are tho common 
beasts of burden. Tbe climate is mild. Winter and 
spring aro rainy; summer is excessively hot in the valleys; 
the autumn is very delightful. Violent winds arc not 
unusual, and hailstorms often do great harm to the crops 
in summer. Tho department is traversed by good roads, 
and by the railway from Paris to Agen and its branches. 

Mines of iron, coal, and manganese are worked ; marble, 
alabaster, millstones, and building and lithographic stones 
are quarried; lead, antimony, magnesia, slate, fullers’ 
earth, plaster of Paris, &c., are found. The commerce of 
the department oonsists of its iron, wine, hams, truffled 
turkeys, and leather. 

The department is divided into tho following arrondisse- 
incnts— Pdrigneux, which contuns the chief town of the 
department Perigueux, Bergerac, Nontron, Bibdrac, and 
Sarlat. 

poa;^b, TATJh GUSTAVS, a French artist of yerj 
original geiiins and immense fertility, was bom at Strasbourg 
in 1882, and after studying at tho Lycee Charlemagne, 
was in 1848 engaged, when only about rixteen years old, 
along with Bertall, to contribute sketches to tho Journal 
pour Hire, That ho was an artist born was evident, for 
from 1^ boyb^d -upwards ho worked incessantly and 
energetically without being spurred by the necessity of 
earning his broad. His parents were well off, and as be 
was making a good income by his drawings at tho ago of 
twenty, he was enabled throughout the whole of his career 
to live amid luxurious surroundings. Tho house in tho 
Bue St. Dominique where he resided once belonged to the 
dukes of St. Simon. There, in most sumptuous rooms. 


filled with art treasures, Dore did most of his drawing and 
engraving ; but his paintings were executed in a magnifi- 
cent studio, which he had built for himself in the Bue 
Bayard. In point of size, furniture, and costly arrange- 
ments of every sort, this atelier had possibly no equal in 
the world ; and its owner’s hospitable disposition caused it 
to become a regular lounge for artists, literary men, and 
society Jldneurs whenever he was in Paiis. His collection 
exhibited in Bond Street was long one of tho most popular 
of London picture galleries. He died in 1883. From the 
year 1848 sketches, cartoons, and pictures were poured 
forth in an miremitting stream. It was, however, more as 
an illustrator than as a painter that Dor6 excelled, and, 
like Cmikshank, it is by his illnstrations of well-known 
literary works that ho will bo chiefly remembered. In 1857 
his sketches of the battles of Alma and Inkerman attracted 
attention, but chiefly as the productions of the facile pencil 
which had already illustrated tlio works of Babolais and 
the “ Wandering Jew.” A more European fame was at- 
tained by his illustrations of Dante’s Inferno,” Don 
Quixote,” the Bible, La Fontaine’s “ Fables,” Tennyson’s 
“ Idyls,” Milton’s works, Coleridge’s “ Ancient Mariner)'’ 
and a series of drawings entitled London.” Dorifs chief 
talent lay in depicting the weird, the ghastly, the titanic, 
and things grotesquely comical; and this he knew well 
enough, for his very talk was all in superlatives, fancifnl 
comparisons, paradoxes, and merry conceits. When the 
moody fits were upon him — and he was most liable to 
these In rainy weather — lie was obstinately taciturn, and 
relieved hinuelf by drawing the most dismal things — 
scenes of carnage, torture, suffering, and the like ; but ho 
was never, in any of his moods, cither serenely grave or 
idyllic. His figures are rarely remarkable for beauty of 
form or feature ; tho simply graceful seems to have been 
usually beyond his ken. 

DORS'MA. See Ammoniac. 

UOR'IA* ANDRS'A* was born In 1466 at Oneglia, in 
tho western Bivicra of Genoa. Having lost his parents at 
an early age, Doria embraced the profession of arms, and 
served under several princes in various parts of Italy. 
Genoa had been for a long time distracted by factions, 
which had brought it under the dominion or protection, as 
it was styled, of tlie Visconti and Sforza, dukes of Milan, 
and under tlie French when Francis I. of Franco had 
conquered Milan. With the good-will of the Emperor 
Charles V. Doria gathered together fifteen galleys, and 
with this little squadron appeared before Genoa in 1628, 
and being favoured by tho inhabitants, he obtained posses- 
sion of the city and drove the French away. Doria then 
reorganized tho government of tlie republic, and was liim- 
solf appointed censor for life, with the title of Father 
and Liberator” of his country. Ho now resumed* his naval 
career as admiral of Charles V., and distinguished himself 
against tho Turks and tho Barbary pirates. He escorted 
Charles V. to the expcditioi^ of Tunis in 1535, and con- 
tributed greatly to the taking of the place ; and in 1541 
he commanded the fleet in the expedition of Charles V. 
against Algiers, from which he is said to have tried in vain 
to dissuade tho emperor. It turned out as he had foreseen, 
and lie could only save the emperor with a small part of 
the army. In his old age Doria retired to Genoa, where 
ho lived in great splendour and reputation. At the begin- 
ning of 1547 his life wos threatened by the conspiracy of 
Fieschi, who, however, perished in the attempt. In 1662 
Doria, then eighty-five years old, went to sea again to 
attack his old enemies the Turks, but little was effected, 
and in 1656 he resigned his command to his nephew, Gian 
Andrea Doria, who was confirmed as admiral by Philip II. 
Andrea Doria died in his palace at Genoa in November, ^^69. 

1>0'BIAN MODS, in music, is that one of the ancient' 
Greek scales whicli is our scale of D played entirely on 
wliite notes of the pianoforte (D E F G A B C D) with the 
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peculiar minor Seventh characteristic of ancient Greek 
music. The Hypodorian mode, a variety of the Dorian 
beginning a fourth below the key-note (A to A on white 
notes), gave notes each side of the “firm, manly, and 
severe Dorian,** and did not inflict so severe a strain on the 
voice. Only modem ^^high tenors** could sing mudi in 
the Greek Dorian mode, and it is not to be wondered at 
that Hypodorian was the more favourite variety. So much 
was this the case that our present nomenclature is derived 
from it; for the first scale, that beginning with A, is natu- 
rally in the tme Greek Hypodorian mode (A U G D £ F G A) 
on pianofortes and organs to this day. 

The ecclesiastical musical system of the middle ages 
used the Greek names for the very dificrent modes or 
tones then in use. In this particular case of the Dorian 
mode, Greek and ecclesiastical scales are alike, but this 
is the only point in which they coincide. See Gueuk 
Musical System ; Modes, Ecclesiastical. 

DO'BIANS, the most powerful of the Hellenic tribes, 
derived their origin from a mythical personage named 
Doras. Herodotus mentions (i. 62) five successive migra- 
tes of this roee. ,Thoir first settlement was in Phthiotis, 
in the time of Deucalion ; the next, under Dorus, at the 
foot of Olympus ; the third on Mount Pindus, after they 
had been expelled by the Cadmoeans from Olympus. The 
fourth settlement of the Dorians was in Dryopis (after- 
wards called the Dorian Tetrapolis) ; and their last migra- 
tion was to the Peloponnesus. The migration of the 
Doriaus to the Peloponnesus, which is generally called tlic 
return of the Horacleidfls (descendants of Hercules), is 
stated to have occurred eighty years after the Trojan War, 
i.e. in 1104 b.c. (Thucyd. i. 12.) The origin and nature 
of the connection which subsisted between the Hcracleidic 
and the Dorians are involved in obscurity. 

The government which the Dorians established in all 
the countries which they invaded and conquered was au 
aristocracy ; for while the successful invaders remmned on 
a footing of equality among themselves, all the old inhabit- 
ants of tlie countiy were reduced to an inferior condition. 
They were called or ** dwellers round about the 

city,** a name corresponding exactly to the Pfahlbiirger, or 
** citizens of the paHsadc,*’ at Augsburg, who dwelt in the 
city suburbs without the wall of the city; to the pale** 
in Ireland before the time of James I. ; to the people of 
the cuntado in Italy ; and to the fauxbourgeois in France. 
The constitution of Sparta in particular was an aristocracy 
of conquest, as for as the relations between the Spartans 
and Helots or original I.ACGdcmonians were concerned, 
while the Spartans themselves lived under a democracy 
with two head magistrates, who were indeed called kings, 
but possessed voiy little power. 

In addition to the Dorian settlements in the Polopon- 
nesna, this race sent out many colonies ; of these the most 
important wore established along the south-west coast of 
Asia Minor. Bhodcs, Cypyis, Gorcyra, and Sicily also 
had a Dorian population ; Byzantium and Ghalcedon were 
Megarian colonies; and the celebrated cities, Torentnm 
and Grotona, in Sontlicm Italy, were founded under the 
authority of Spa rta. 

1>0*BZ0 ABOBZTXCTUKB. See Gueek Archi- 
tecture. ^ 

DO'&IC DlALMCTf a variety of the Greek language 
n peculiar to the Dorian race. It was spoken in tlie Dorian 
Tetrapolis; in the greater part of the Peloponnesus; in 
the numerous Dorian colonies in Italy, Sicily, and Asia 
Minor; in Orete, iEgina, Bhodes, Melos, Gorcyra, and 
Gyrene. As a writtwn language it is divided by gram- 
marians into two classes, the old and new Doric, In the 
fom^pr Epiohaimns, Sophron, and Aleman wrt^e; in the 
latter, Theocritus, Bion, and Moschns. The lyric poets in 
general wrote in the Doric dialect, but Pindar wrote a 
language based upon the epic or Ionic dialect, with a 


liberal use of Doric and £olic forms. The^sting monu- 
ments of the pure Dorio, in addition to the fragments of 
the old writers which have been collected, are the specimens 
in the comedies of Aristophanes, the treaties and decrees 
quoted by the Athenian historians and orators, and the 
inscriplionB collected by Ghandler, Mustoxidi, and Boeckb. 
The characteristic of the Doric is a certain rugged archaic 
simplicity, a complete contrast to the exquisitely polished 
Attic or the soft Ionic. 

DO'RID/BS. See Sea-lemon. 

DOB'KZNO or DABKING, a market-town of England, 
in the county of Surrey, 29 miles S.W. by S. of London, bn 
the Brighton and Soutli-eastem railways, finely situated 
on the Bonthern slope of the North Downs, almost at the 
base of the green height of Box Hill, and on a small sti'eam, 
the Pip Brook, which flows immediately into the Mole. It 
is a clean, quiet, and healthy town, and well paved, witli 
some good old houses, and a market which is still famous 
for poultry. During the last few years many new and 
handsome villa residences have been erected, the occupiers 
having been attracted by the railway facilities and the 
beauty of the neighbourhood. The Dorking fowls ore a 
peculiar breed, distinguished by their five daws, fine 
flavour, and abundance of eggs. The parish church was 
entirely rebuilt in 18G6-74, and is a very handsome edifice. 
There ore several other modern churches, some denomina- 
tional chapels, a good town-hall, and some almshouses. In 
the neighbourhood are some of the finest landscapes in 
Surrey; groves, brooks, woodland glades, fine bold hills 
and rich valleys, with a great number of parks and gentlc- 
men*B seats. The population in 1881 was 9677. The 
area of the parish is 10,150 acros. The custom of borough 
English, by which the youngest son succeeds to copyhold 
property, prevails in this manor. Thl Snssex Roman road 
formerly passed close to Dorking. • 

DOR'BIEB WZNBOWS are those which are pierced 
through a sloping roof and placed under a small gable roof 
of their own, 

DOR'MOUSB* the general name of a family (Myoxidse) 
of Bodentia, forming a group intermediate between the 
squirrels and the mice. The molars are sixteen in number, f nr- 
niBhcd\with fangs, and have thelrcrowns marked with trans- 
verse ridges of enamel. The feet are provided with five toes, 
but the fifth toe of the fore foot is merely represented by 
a rudimentary tubercle or warty excrescence. In this 
family alone of the Rodents is the intestine devoid of a 
cfficum. The ears are rounded and oval, and the whiskers 
well developed. The fur is p sirticulorly soft and fine. The 
tail is very long, hairy, and more or less tufted at the ex- 
tremity. The food of the dormice consists principally of 
vegetable matters ; but they also devour beetles, and have 
been known, in a state of confinement, to eat bats, and 
even their own young. The family contains only two 
genefii, Myoxus and Graphiurus, both confined in range to 
Sie Old World, and the latter confined to Africa. The 
genus Myoxus is represented in England by the Gommon 
Dormouse (Mifoxus avellamriits). This well-known little 
animal, with its ruddy yellow fur, is a great favourite with 
those who delight in domesticated animals, in which con- 
dition it is particularly gentle and docile. It is toleiid)ly 
common throughout Europe, and dwells in the sequestered 
ports of dense thickets and plantations. In its habits 
it somewhat resembles squirrels— dunbing branches and 
feeding on nuts, acorns, berries, and the Ime. The name 
dormouse (Lat dormire, to sleep) has reference to its habit 
of hibernation. Daring the summer it lays up a store 
against the winter, when it falls into a dr^sy and torpid 
state ; but on warm sunshiny days it sometimes emerges 
from its snug retreat or dormitoiy. Its habits are noe- 
turnal. In the spring the female nsnally produces four 
young, which are blind at the time of birth, A second brood 
is occasionally brought forth in the early part of autumn. 
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The Loir {Myoxui glit) is an inhabitant of Sonthem 
Europe, bein^*UBO found in Georgia and oh the borders of 
the Volga. It is about 6 or 7 inches in length, and bus a 
pale aoh-coloured fur, which is white underneath the belly 
and at the inner sides of the limbs, the eyes being sur- 
rounded by a dark-brown circle. It has a bushy, squirrel- 
like tail This animal was in early times highly prized 
as a dainty, Snd was kept by the ancients and fattened in 
separate hatches expressly for the table. It nestles in 
holes of trees and rodrs, and sometimes attacks small birds. 
The Garden Dormouse (Mgoxui another species 

of Southern Europe, is intermediate in size between the two 
preceding species. It dwells commonly in gaideiis, com- 
mitting great havoc among fruits. 

BOwNOOH, a parliamentary burgh and maritime 
town of Scotland, in the county of Sutherland, situated 
on a frith of the same name, 14 miles N. of Cromarty. It 
is the only burgh within the county, and joins with Wick, 
Kirkwall, Tain, Cromarty, and Dingwall in returning one 
member to the House of Commons. The place was for- 
merly the seat of tho bishops of Caithness, part of whose 
palace is still entire and used for county purposes; the 
old cathedral of the dioceso, which stood hero, after being 
burned during tho feuds of the sixteenth century, and 
repaired at different subsequent periods, was ultimately 
rebuilt in its present form, but unfortunately retmns few 
of tho features of the old edifice. Dornoch derived its 
origin from being the seat of the bishopric. Being without 
trade or manufactures, it is a small town, and important 
only as the county town. Tho last burning of a witch 
took place hero in 1722. The population of tho bnrgh in 
1881 was 2525. Near Golspie, 12 miles N.N.K., stands 
the vast pile of Dunrobin Castlo, one of the seats of the 
Duke of Sutherland, of which the high towors and fretted 
pinnacles, in the stylo of a foreign chateau, are tho con- 
spicuous external features. 

Dobnogh Fkith extends inland for about 25 miles from 
the North Sea, and at its entrance, between Tarbetness 
and Dunrobin, is about 11 miles wide. The navigation is 
impeded by sandbanks, but vessels up to 600 tons burden 
can enter at high water. Tho upper part of the frith is 
called the Kyle. 

pOR'PAT or DORPT (in Livonian, Tehrpata)^ tho 
chief town of the circle of Dorpat, in the Russian govern- 
ment of Livonia, stands on the Great Embach, which is 
bore crossed by a fine granite bridge, about 140 miles 
N.E. from Riga, and has 22,000 inhabitants. Tho town 
is built in the form of a semicircle; it is laid out in 
straight broad streets, and contains some handsome public 
buildings of freestone, particularly the government offices 
and university buildings. It is the winter residence of 
many of tho Livonian gentry. On an eminence at the 
north-west of the town stand tho famous observatory of 
Dor^t, the buildings of the university library, and the 
medic^ sdiool. The main support of tho town is derived 
from internal trade, for which the Embach affords great 
facilities, and from the university students. A large fair 
Is held in January for the sale of Russian and foreign 
manufaotnres. The university was foonded by Gustavus 
Adolphus in 1682, when Livonia belonged to tho Swedish 
•crown ; it was reconstituted in 1802 by the Emperor Alex- 
ander, for the benefit of Livonia, Esthonia, and Conrland. 
It has forty-two professors, and consists of the four 
faculties of theology, law, medicine, and philosophy. In 
connection with it there are a library of 250,000 volumes, 
collections of mineralogy, zoology, anatomy, pbllosophical 
Apparatus, &•., a botanical garden, and several si^ools. 
Dorpat is said to have been founded in 1080. The town 
was almost entirely burned down in 1777. 

BORSAY, COUNT ALPRBD, son of General 
D'Orsay, was bom at Paris in 1798. At an early age he 
•entered the French service, and while stationed as a lieu- 


tenant at Valonoe, became acquainted with Lord Blessington, 
whose daughter by his first wife ho married in 1827, 
Lord Blessington dying at Paris in 1828, the peerage 
became extinct. His oonntess (the second Lidy Btosi^g- 
ton) became a star in the literary firmament of England; 
and Count D'Orsay, having obtained considerable Irish 
property from his marriage, assumed in England the 
career of sportsman, dandy, artist, and general ar6»eer 
elegantiarum^ and few men in his position showed greater 
accomplishments. It was in England that l^e count 
became acquainted with Prince Louis Napoleon ; and soon 
after the arrival of the prince in France, D^Orsay fixed his 
own residence in Paris. The president of the republio 
bad not a more devoted and sincere friend than D'Orsay, 
Ho became snperintendent of fine art, bat the appoint- 
ment was only announced a few days before his death, whuh 
took place in August, 1862. 

DOR'SBT, XARL OF, Charles Sadcville (1687-1706) 
was one of the licentious “ wits ” of the dissolute oourt of 
Charles II., but of such excellent literary taste that Diyden 
introduces him as a character (Eugenins) in his diidogne 

Essay on Dramatic Poesio;** and whose repntatioip is 
well earned by the delightful light-hearted ballad which he 
wrote on board his ship the night before an engagement in 
the Dutch war, 1665 : — 

To all you ladles now on land 
We men at sea Indite, 

But first we’d have you understand 
IIow hard it is to write.” 

Dorset aided the Revolution, and became lord chamber- 
lain under William III., when he nobly used his power to 
defend tho aged and poor Dryden, whoso Roman Catholic 
faith would not permit him to take the required oaths of 
allegiance and supremacy. 

BOR^BBTSHIRli, an English county, bounded E, by 
Hampshire, N. by Wiltshire, N.W. by Somersetshire, and 
W. by Devonshire; along all its southern borders it is 
washed by the English Channel. The greatest leng^, from 
E. to W., is about 55 miles ; the greatest breadth, from 
N. to S., is about 85. The area is 980 square miles, 
or 627,265 acres. The population in 1881 was 97,298. 
A detached part of tho county is wholly surronndod by 
Devonshire. 

Coast, Surface^ Hydrography , — ^At tho eastern end of 
Dorsetshire the coast is precipitous; but the cliffs soon 
decline, and are succeeded by the sandy inlet of Poole 
Harbour, which receives severd streams, has some smaller 
bays within it, and several islands, the largest of which is 
Branksea. There is an alternation of sea-cliffs and low 
sandy shores westward of Poole Harbour, diversified by 
the bays or inlets of Stndland, Swanage, Dnrlston, Kim- 
meridgo, Worbarrow, Weymouth, Lnlwortb, and ^ingstcad; 
and by the points or headlands of Handfast, Peverel, 
Dnrlcstone, and St. Alban's Head (844 feet higk). 

Portland Isle, which bounds Weymouth Bay on the S.W., 
is not strictly an island, but is attached to the mainland 
by a long ridge called the Chesil Bank. Portland is about 
4 miles long by 1^ broad. The highest point is 858 feet 
above the level of the sea, and many of the cliffs are bold 
and lofty. The soil and herbage are both good, but tho 
fertility is not great, and there aro but few trees. There 
is one village, Chesilton, and several hamlets. There ore 
two castles, Portland and Bow-and-Ajrow. The Chesil 
Bank, which joins the island to the mainland, and which is 
about 16 miles long, is a ridge of pebbles resting on bine 
clay, in no place more than a quarter of a mile in width, 
and rising from 20 to 80 feet in height. Between a por- 
tion of the Chesil Bank and the mainland is a narrow arm 
of the sea called the Fleet, which is in no place more than 
half a mile in width. * 

The surface of the county is for the most part uneven* 
Tho principal elevations are the Chalk Downs, which^ 
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entering Dorsetshire from Wiltshire on the northern side 
of Granbourne Chase, tom to tlio sonth, and run to the 
valley of the Stour, in the neighbourhood of Blandford. 
From the valley of the Stour the Chalk Downs run nearly 
west to the neighbourhood of Boaminstcr, and form the 
north boundary of the basin whose drainage is received by 
Poole Harbour. Some of tlie hills reach an elevation of 
800 or 000 feet. From Beaminster they run south-east, 
and form' the South Downs, the highest points being along 
the southern escarpment. Pillesden Pen, the loftiest of 
these hills, is 984 feet high. 

The Stour, tho chief river of Dorsetshire, rises in Wilt- 
shire, and passes through Stmininstcr, Blandford, and 
Oorfe Mullen, into Hampshire; it receives the waters of 
the river Shreen, I-iddcn, Calc, Allen, and Avon. The 
Yeo, Ive, or Ivcl flows from Milbourne Port, and traverses 
a veiy small part of Dorsetshire. Tho Piddle and the 
Frome, coming from different poi'ts of the county, unite 
near Wareham, and flow into Poole Harbour. The western 
part of the county is watered by the Bredy, Brit, Char, and 
Axe. It is well supplied with railway accommodation by 
inuaus of the London and South-western, tho Wilts and 
Somerset division of the Great Western, and tho Soworsei 
and Dorset lines. A breakwater of gigantic proportions 
and immense strength has been formed from the Isle of 
Portland to convert the bay of Weymouth into a harbour 
of refuge. There is abo a railway from Portland to 
Weymouth. 

Geological Character, — The North and South Downs 
inclose a basin, the Trough of Poole,” in which arc the 
formations overlying the chalk; beyond or without this 
basin are tho formations which underlie the chalk. The 
eastern parts of the county ai‘e mostly occupied by the 
plastic day. Putters’ clay, in beds of various thickness 
and at different depths, alternates witli loose sand in tliis 
foimation in the Trough of Poole. It is sent to Stafford- 
shire, whore it is mixed with ground flints, and omployed 
in the finer kinds of pottery. Beneath the potters’ clay 
lies a seam of very friable earthy brown coal, somewhat 
like Bovey coal. An extensive horizontal bed of pipe-elay 
skirts the northern declivity of tJio South Downs. Tho 
plastic clay is found capping ono or two hills soutli-west of 
Dorchester. The chalk formation hounds tlio plastic clay. 
In the North Downs the chalk occupies a breadth of nearly 
10 miles, and at its western extremity it is still broader. 
On tlio Bontheru side of the Trough of Poole it becomes 
much narrower, merely averaging 2 miles in breadth. The 
cliffs along the south coast are partly chalk. The valleys 
drained by the upper port of tho Frome and its tributaries 
are occupied by the green-sand. Tho chalk-marl, gi’een- 
saud, woald-clay, and iron-sand skirt the chalk in the Isle 
of Purbeck, and extend along the coast between the chalk 
and the Purbeck and Portland limestone. 

The Purbeck strata, belon^g to the upper series of tho 
oolitic formation, consist of argillaceous limestone alter- 
nating with schistose marl ; they crop out from under the 
iron-sand id the Isle of Purbeck. A variety of the Pur- 
beok stone, known as Purbeck marble, was formerly much 
used in building. The Portland oolite, another member of 
the same series, which succeeds the Pnrbeck stone, occupies 
the remainder* of the Isle of Purbeck and the whole of that 
of Portland. It consists of a number of beds of a yellowish- 
, white calcareous freestone, generally mixed with a small 
quantity of silicious sand. The varieties of this formation 
afford the greater part of the stone used for architectural 
purposes in London. In the Portland quarries the saleable 
stone occupies layers rr strata situated several feet beneath 
the surface. The thickness of workable stone varies from 
7 to 16 feet. 

Cliiaate and AgricuUure,^1\ie climate of Dorsetshire, 
though mild and healthy, is not so warm as its geographical 
situation would lead us to expect, a circumstanco which 


is owing to the nature of the soil and the bareness of 
its chalk hills, there being little or nothing to break the 
force of the winds. ’Ihe air is keen and bracing, rather 
than soft and warm. 

The whole surface of the county consists chiefly of loose 
sand and gravel, clay, and chalk. The most fertile spots 
are those where all the three have been mixed in the 
valleys by tho rivulets which mn down the*lulls carrying 
the soil with them. The poor sandy soil occupies that 
part of the county which joins Hampshire. Near the coast 
is a stratum of clay over the chalk. On the light chalky 
soils turnips have been very generally introduced. The 
introduction of sainfom on tho dry chalky soils has been a 
great advantage, as it produces a rich fodder, requires little 
manure, and lasts many years. Wheat, barley, oats, and 
beans are grown in various parts of the county, and 
potatoes are cultivated to a considerable extent in the rich 
loams about Bridport, Beaminster, Abbotsbnry, &c., but 
from the nature of much of tho soil, grazin'g, the dairy, 
and sheep farming arc generally found more profitable than 
tillage. The meadows along tho vale of Blackinore are 
extremely rich, and produce much hay, which is used to 
feed the diury cows in winter. Tho hill pastures are not 
rich enough to fatten oxen, but are well adapted to feed 
dairy cows. 

The general state of agriculture throughout tho county 
is very good, but although some advance has recently 
been made in this respect much remains to he done with 
regard to tho improvements in the condition of the farm 
buildings and labourers’ cottages. According to official 
agricultural returns published in 1888 there were 490,000 
acres under cultivation in the county, of which 105,000 
were devoted to corn, 60,000 to gi'een crops, and 270,000 
to pennanent pasture. 

The live stock of the county at the same time was 
80,000 head of cattle, 480,000 sheep, and 50,000 pigs. 
Great care is taken in tho selection of stock in Dorsetshire, 
and in proportion to its extent tho county contains a larger 
number of milch cows than any other in England. The 
cows are chiefly varieties of tho Devonshire breed. Thu 
Dorset butter is in good repute in London and Poi-tsmouth 
for ship provision as well as domestic use. I'he skimmed 
milk is made into cheese, wliich is preferred on account of 
the streaks of blue mould which run frequently through it. 
Dorset sheep are noted as a profitable breed. 

Manufactures, — Tho manufactures of Dorsetshire are 
not uf any importance, being almost entirely confined to 
articles of local use. Portia ud stono is largely quarried 
for building pnrposes, and so also are Purbeck marble and 
other limestones. Much potters’ clay is also obtained, the 
quantity in 1888 having been officially returned as 100,000 
tons. Most of it is shipped at Poole and Bridport to 
various ports of Great Britain, but chiefly to Runcorn and 
Louden. There are some profitable mawerel fisheries at 
Weymouth. 

JJiviaions, Towns, —Dorsetshire is divided into nine 
divisions, which are subdivided into thirty-five hundreds and 
more than 800 parishes. It is in the diocese of Salisbury, 
and in the western circuit The assizes and quarter aessionb 
are held at Dorchester. Fonr members are returned to 
Parliament for the county, and tho former parliamoutaiy 
boroughs of W^month, Bridport, Dorchester, Poole, 
Shaftesbury, and Wareham were disfranchised in 1885. 

History and Antiquities, — Tho county was, in tho 
earliest period noticed by history, inhabited by a people 
whom Ptolemy calls IJurotriges, who are believed to 
havo been a Belgic race. Upon the conquest of Sonth 
Britain by the Romans Dorsetshire was included in Bri- 
tannia Prima. Of this early period there are several 
remains in varions camps and earthworks, stone circles, 
cromlechs, and harrows, especially Maiden Castle, which ia 
the noblest example of an ancient British town in existence. 
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In the Qorth-eostern part of the conntj and the adjacent 
part of Wiltahift tliere are several embankments with 
dicches ; they all run in a winding and irregular manner, 
mostly from the south-east to the north-west, having the 
ditcli on the north-east side. Tliere are several Koman 
camps in the county, and the walls and amphitheatre of 
Dorcliestcr, and the coins and pavements found there, are 
monuments of the same victorious people. Two or three 
Homan stations havo also been found in the county, and 
several roads, of which the chief was the Ikenield Way. 

Under the Saxons Dorsetshire was included in the king- 
dom of Wessex, and after the West Saxon princes acquired 
the sovereignty of England they resided occasionally in 
this county. By the invasions of the Danes it suffered 
severely, especially in 1002, when Swegen, king of Den- 
mark, destroyed Dorchester, Slicrbonic, and Shaston or 
Shaftesbury. Throughout the middle ages few events of 
historical interest connected with the county occur. In the 
civil war of Charles T. the gentry were mostly for the king, 
but the peoplo of the towns and of the ports were for the 
l^arliament.. 

It is a strange circumstance that although tho county 
has passed through so many changes iu its inhabitants, it 
yet retains in its name tho Celtic root-word JDwr^ meaning 
water. This word appears in tho title Durotriffcs, water- 
dwellers, and in tho first syllable of the present name, 
Dorset. 

DORSTB'KIA. a genus of plants of tho order Urti- 
ciACKiE. The roots of Doratjenia Conirayevoa and other 
species of this genus are all confounded under the appellation 
of Contrayen'a root, which is recommended in the low stages 
of fever, especially of children; it has stimulant and tonic 
properties. This genus is closely allied to mulberries 
and figs. The rocoptaclo on which the flowers grow docs 
not inclose thorn, as in the case of tho fig, but is fiat and 
roundish or lengthened out There is no perianth in cither 
male or female flowers. Tho species are natives of tropical 
America. 

DOBT or DOR'DRXCHT, an ancient city, once tlie 
capital of the Dutch province of South Holland, is sitnated 
on au island formed by tlie Maas, 10 miles soutli-east from 
liotterdaiii, and has a population of 25,000. It has a 
good harbour, and groat facilities for trade. By means of 
canals goods are conveyed into the heart of tho city. Tho 
])rin(dpal trade is in corn and wood, large rafts of which 
are brought down tho Hhine and broken up for sale. Thei*e 
are many saw -mills in the town. Shipbuilding also forms 
au important branch of iudustry, and there are salt and 
sugar refineries, bleaching works, and manufactures of 
tobacco and white lead. The old church, the town-hall, 
and the Klovenkra Deokn Inn, in which the Synod of 
Dort was held, are the most interesting buildings. 

Dort was one of the first towns in Holland to receive 
the Heformation and to rebel against tlie Spanish rule. In 
1672 an assembly hold here resulted in the foundation of 
the republic of the United Dutch Provinces. A great 
synod of theologians, convened in 1018 and 1619 to settle 
the difibrences between the followers of Calvin and Zwingli, 
is famous under tho name of the Synod of Dort. 

DOR'rBnjim. a town in the Prussian province of 
Westphalia, is situated on the Emschcr, and has 67,000 
inhabitants. It is an old ill-built place, surrounded with 
a wall which has five gates, but it has some fine religious 
edifices. There are considerable manufactures of linen, 
nails, tobacco, and beer, and also an extensive trade in 
corn and colonial produce. It is a point of jnnotion for 
live railways, anddias several factories for railway material 
employing a large number of bands. The Vehmgericht, 
a celebrated secret tribunal, was founded in Westphalia 
after the fall of Henxy the Lion, at a time when anarchy 
and lawlessness prevailed throughout Germany, and in the 
fourteenUi and fifteenth centuries had extended its sway 


over the whole empire. The number of the initiated, 
bound by the most fearful oaths to execute ^e decrees of 
tlie tribunal, is said to have exceeded 100,000. In West- 
phalia alone the Frei^af, or president, was privileged to 
hold meetings for receiving new members. Dortmund was 
the seat of tho supreme court, and here, In the Konigshof 
under the Linden, tho Emperor Sigismund was himself 
initiated in 1429. Latterly, however, the tribunal degen- 
erated into little more than a police court, before which 
tho inhabitants of Dortmund and tlie neighbourhood carried 
their grievances. Tho last meeting held by this society 
here was in 1808. 

DO'RY (Zeus), a genus of fishes, forming together with 
the gonus Cyttus a subfamily of the Scombridie or Maok- 
EHEii family. Tho fishes of this group havo very protrac- 
tile months, aimed with feeble and not numerons teeth. 
Their skin is either naked or clothed with small scales 
imbedded in the skin, and sometinies carrying small, bony, 
spiny shields along tlie bases of tho fins or elsewhere. Their 
bodies are high and compressed, and are surmounted by 
one or two dorsal fins. They aro marine forms, and in-^ 
habit the temperate zone of tho northern and southern 
hemisphrres. In the genus Cyttus the body is covered 
with small scales. It is confined to Australia, New Zealand, 
and Madeira. In tho genus Zeus a series of bony plates 
runs along the base of. the dorsal and anal fins, and another 
series on the abdomen. It is found in tho Atlantic and the 
Mediterranonn, and extends into tho seas of Japan and 
Australia. Tho John Dory Jaber) of the Uritisli 

coasts is a well-known form. Its body is high and com- 
pressed, the tail short, and its back fin long and slender. 
The dory is frequently captured wdth the haddock, and has 
long been an object of popular interest, from the legend 
that the black spots on each side are the marks of St Peter's 
hand when he went to tho shore to get the piece of money 
for tho tribute. Tho John Dory is in high repute gastro- 
nomically. Dr. Gunther suggests that the first part of its 
English immo is a corruption of tlie Gascon jau, meaning 
cock, adding that in suiiiu localities of southern Europe it 
bears the name of Gallo. 'I'lio same authority derives 
Dory from the French doree, gilt. 

DOT, in music, a ])oiiit placed after a note or rest, in 
order to make such note or rest half as long again. In 
modern music a double dot is occasionally used, in which 
case the second is equal to half of the first. 




Dotted notes and roita and tbelr equivalents. 


DOT'TERXL (jCharadriua mormellua)^ a species of 
PT.OVER, is a summer visitor to this country. It measures 
about 9} inches in length; its plumage above is ash colour, 
variegated with brown and buff ; the head is brown, with a 
white streak on each eye; tho breast is fawn colour, with a 
white transverse band, and the belly black. The dotterel 
breeds in tlie high latitudes of Europe and Asia, migrating 
in tho summer as far south as the Mediterranean. It 
sometimes breeds on tho high grounds of tho northern parts 
of England and Scotland. It lays three or four eggs in a 
small hollow in the ground ; its food consists of worms, 
insects, and slugs. This bird is much esteemed for the 
table. 

DOV, GERARD, was horn at Leyden in 1613. He 
studied drawing under Bartholomew Dolendo, and was 
afterwards instructed by Peter Kouwhoorn, a painter on 
glass, and tlicn by Rembrandt. From that great painter 
Gerard learned the mastery of colour and chiaroscuro, but 
he differed entirely from his teacher in his manner of 
painting. Instead of growing bolder and rougher in his 
liandling as ho grow older, he became more and more deli- 
cate in his work, delineating evciy thread in a texture and 
every hair in a beard almost. He was among the most 
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carefal of painters over hia materials. He made his own 
brushes and ground his own colours, prepared his own 
varnish, and bad a ditch dug outside his studio to avoid 
the dangers of dry dust As a consequence his pictures 
are as bright as the day he finished them. His portrait by 
himself, with a pipe in his hand, in the National Galleiy, is 
a truly delightful work of art One is tempted to regret 
the pains spent over minute details, but nevertheless it is 
impossible to behold Don's work without the highest 
pleasure. He died, much honoured, in 1676. All the 
great collections of Europe have fine examples of this 
master. 

X>OUAI, a large, ancient, and important town on the 
tScarpe, in the Freiicli department of Nord, stands at a 
distance of 80 miles south-west from Brussels, and 149 
noith by east from Paris by tho railroad which joins those 
cities, and had 24,720 inhabitants in 1882. It is sur- 
rounded by ancient walls, flanked with towers and laid out 
in agreeable promenades. The town is farther defended 
by a strong fort on the left bank of the Scarpe. The 
streets are well laid out. I'he town-hall, the church 
of St. Pierre, the cannon foundry, and the arsenal are 
the principal buildings. The inhabitants are chiefly en- 
gaged in the manufacture of linen, lace, thread, gauze, 
cotton, soap, glass, leather, beer, gin, pottery, paper, 
oil, chemical products, and refined sugar. A consider- 
able trade is carried on in corn, wine, brandy, chicory, 
wool, hops, flax, woollen cloth, and cattle. Douai is 
the seat of a high court which has jurisdiction over the 
departments of Nord and Pas de Calais ; it has a college, 
a school of artillery, a school of drawing and music, a 
public library (which contains 40,000 volumes), a museum 
of natural history, a botanic garden, and a collection of 
paintings and antiquities, several hospitals, and a theatre. 
The English college founded by Cardinal Allen is now 
used as cavalry barracks. The commerce of the town is 
more active than formerly, in consequence of its connection 
by railways with the chief towns of Franco and Belgium. 
Douai has also extensive communication by means of the 
8carpc, which falls into the Schelde, and by numerous 
canals that connect it with tho principal trading towns of 
France, Belgium, and Holland. 

DOITAY BIBLE, the name given to the English version 
of the Scriptures used by Roman Catholics, from the Old 
Testament portion of it being first printed at Douay, or 
Douai, 1609-10, though the New Testament had been 
already printed and published at Rheims in 1582. Both 
were prepared by Roman Catholic exiles in the English 
college founded in 1568 by William Allen (afterwards car- 
dinal), and were token from the Vulgate. The Douay Bible 
is the standard English version for the Roman Catholic 
Church. As a sample of the difierences in translation it 
may bo mentiemed that *M'cpentance ” in the Authorized 
Version is usually penance ” in that of Douay. 

DOUBLB, in music, is used to express a doubled sign, 
as doubh bar [see Bau], dofibk sharps double flat £see 
Sharf, Flat]. Or it expresses a twofold nature, as 
double counterpoint^ which is an invertible counterpoint 
usable to accompany the melody to which it is written, 
either above it or below it, as desired [see CciuRTRRPOizrr] ; 
and' doubts fugue [see Fugue] ; or a doubled instrument, 
or set of pi^s, or form of composition, as Double Flute, 
Double Chorus, Double Chant. 

Or it expresses instruments sounding an octave below 
those of a certain standard, the doubles being of course 
of larger size, as double basa^ double bntaoon^ double 
dUipaaon [see Oo^trabasso, Contra-fagotto, Dia- 
pason], respectively giving tones an octave below the 
ba{i8-viol or violoncello, the bassoon orifagotto, and 
the chief stop of the organ, the 8 feet diapason. (The 
double diapason is 16 feet, which means that the extreme 
bass pipe, C C C, is 16 feet in length.) 


DOUBLE GBIANT, a chant for two complete verses 
of tho Psalms. See Chant. 

DOUBLE CHESS differs from chess (single chess) 
chiefly in its being played by four people. An ordinary 
chessboard of eight squares to a side being extended each 
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way three squares deep a cruciform outline is obtained, as in 
the above figure. The players play a wooden set against 
an ivory set, and partners are opposite each other, as in 
whist. Let A in the figure have yellow wood men, then C 
his partner will have black wood men ; if B has red ivory 
men, then D his partner will have white ivory men. The 
pieces will occupy the two outside rows as usual, then it 
will bo found that each set of men has ono row in front of 
it before being “ clear of tlie corner,” that is, the partners 
are at ten rows' distance at starting. Tlie board measures 
fourteen rows from side to side. Players draw for starting. 
If A wins the start he plays ; he is then followed by hia 
opponent B, then comes his partner C, and finally B’s 
partner D ; A then begins the next tnm. It is manifest 
that tho attack of A may be directed either against B 
or D ; and if two partners perceive their common interest 
(of conrso without communication, which is as much 
forbidden as in whist) and unite to fall upon one of their 
opponents, their two moves against his one may soon 
crash him if hia partner does not swiftly attack one of 
them in rear and draw him off. Games usually succeed 
in this way, however; and ono of tho opponents being 
checkmated ritlier by one or partly by each of the partners, 
he and his pieces are for the time dead and simply fill up 
the squares of the board they occupy. The object of the 
victorious partners is nov to crush their remaining op- 
ponent. He on his side will strive to protect himself, but 
even more than this ho will endeavour to threaten the 
mating pieces or to take them, so that the checkmate of 
his partner may be annulled, whereupon instantly the 
partner comes to life again and takes his usual tnm. 
This not unfrequent occurrence is startling in its results, 
for the dead pieces have been so long neglected that tlie 
former conquerors are usually exposed to the direst woes 
from having put themselves in the line of fire here and 
there. The game lacks tlie majesty and the inteUoctnal 
nature of chess ; but on the other hand it is far jdeasafiter 
as a recreation, is not at all exhausting in its demands 
upon the brain, is provocative of mirth, and is as interest- 
ing to the bystanders as to the players from Its incessant 
Burprises ; and finally, long waits between the moves are 
never taken by good double-chcss players (except at some 
tight pinch of the mimic battle), because the throe sncceed- 
ing moves which have to pass before the player's next turn 
comes make it useless for him to look more than a move or 
two ahead. While, therefore, cliess is the grander game, 
double chess is the more amusing. The moves of the 
pieces are as in single chess, except as to the pawns. 
These have not the power of the double move at first, as 
in ordinary chess, but can only step one sqnare. When 
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they are clear of^the comer (i.e, at tho second or subse- ' 
quent move) they may turn to tho right or to the left, or 
if they take a piece in the usual oblique fashion, their 
taking either to right or left determines their “ facing.** 
Thus A*s pawns may travel forwards towards G as long as 
is tliought well, but one of them once having either moved 
or taken towards B, for example, it must continue to move 
and take toward B, and is quite powerless towards D. The 
end pawn can thus (if unopposed) ** queen ** in five moves, 
a valuable power at the close of the game. The knight’s 
power is greatly lessened in double chess. The queen’s 
power is greatly enhanced, the long stretches of the board 
giving her a surprising advantage. The kings of all four 
players are put upon a white square, the queens upon a 
black. Otherwise the pieces are arranged as usual 

If there is any difficulty in procuring a double-chess 
board, it is quite easy to make one out of throe equal 
paper or cardboard chess-boards, such as are everywhere 
sold, using one as the centre and adding from the others 
three rows to each side of 'the first, fastening tlio whole 
upon a suitable background. 

DOUBU CHOIR, DOUBLE CHORUS. A double 
chorus (or choir) must be distinguished altogether from an 
oight-part chorus (or choir). The latter divides the usual 
four parts of the vocal quartet (soprano, contralto, tenor, 
and bass) each into an upper and a lower part ; thus we 
have first and second soprano, first and second contralto, 
&c. All the eight parts sing simultaneously, as in Men- 
delssohn’s masterpiece, the forty-eighth Psalm, Judge 
me, O God.” But in a double chorus, as in Handel’s 
almost unequalled double choruses in “ Israel in Egypt,” 
the parts are left equal, and the whole choir is divided in 
two. I'hus we get a first choir and a second choir, who 
challenge and answer each other and occasionally join to- 
gether. The Caktokis and Dkcaml sides of a cathedral 
choir are a familiar example of a double-choir arrangement, 
though the music they sing being sitnjdo alternation, witli- 
out musical contrast, is not to be called double choras. 
Here wo see each choir contains the complete single vocal 
quartet. Antiphonal or alternative ejects are those 
aimed at in true double choruses. Next to Handel the 
finest are Wesley’s motet, **ln cxitu, Israel,” and some of 
Peach’s motets, as “ Sing ye,” &c. 

DOUBLE CONSeZOUSNESS is the name given to 
a morbid mental condition in which the idea of personal 
identity is more or less confused and uncertain. In its 
milder forms it appears to bo allied to that state of mind 
which is reached in somnambulism and hypnotism, under 
which influences a person may smell, taste, hear, see, 
think, and act, and yet retain no recollection of what has 
taken place when he awakes, though the memory will re- 
turn with a renewal of the peculiar condition. There have 
been, however, cases of a stronger type in which the indi- 
vidnal affected has appeared to have been conscious of two 
independent trains of thought at the same time, and has 
imagined himself to consist of two distinct persons. In 
the fifth annual report of the Crichton Royal Institution, 
1844, an account is given of an insane patient in whose 
case the delusion was so complete as to load him to 
imagine a conflict was taking pl^e between his two selves, 
and to severely beat his body with his hands under this 
impression. Usually the disease takes the peculiar form 
of two interwoven lives ; and the patient when in his first 
state has no momoxy of anything done in his second state, 
recognizes no friends made in that state, is ignorant of 
langnages or accomplishments which he perfectly well 
knows in the sectnd state, &c. After an int^val onrionsly 
nga\BX in some patients, irregnlar in others, the first state 
^es way to the second, and it is now the turn of the 
actions, teonghts, and facts of the first state to pass into 
complete oblivion. Several cases have been described in 
detail, sad have been found to present grave difficnlties 


oxdy at' times of transition, when mudi confusion naturallT 
occurs. The subject is well treated in M. Taine’s wenrk 
** De rintelligence ” (third edition, Paris, 1878). There is 
a good English translation by Haye (London, 1871). 

The cause of this rare and peculiar mental condition is 
unknown. It has been referred to the supposed indepen- 
dent action of the two hemispheres of the brain, and by 
another theory it b derived from what has ^en called 
unconscious cerebration,” but neither explanation has 
been accepted as sufficient by physiologists up to tho 
present. See Cekebuatiost, Unconscious. 

DOUBUC FLUTE (or more probably in reality 
doable clarinet) was tho principal instrument among the 
ancients for giving chords. The lyre seems only to havo 
been used string by string, but the bagpipe and double 
flute always sounded two notes at once ; and the latter, 
since both notes could be varied, was by far the superior 
instrument. Sometimes the two tubes had a common 
mouthpiece, sometimes they were quite distinct through- 
out, with distinct mouthpieces. The male pipe,” as it 
was called, gave the bass note, and had three holes; itwa^^ 
played with the right hand. The female pipe,” for the 
left hand, had four notes, and played the treble of the har- 
mony. Sometimes tho pipes were of equal length, but 
more often, as may be imagined, tho male pipe ” was the 
longer. The player of tho double flute, usually a woman, 
generally assisted herself to maintain oven and gentle 
blowing by the CAPisTitUM, a leather band encircling tho 
checks, pierced to admit the monthpicces of the pipes. 
Double flutes, &.C., are not now used among musical nations 
in Europe ; but the peasantry in Russia to this day con- 
struct a rude harmony with their dutka^ a double shep- 
herd’s pipe. 

DOUBLE REFRACTION* Many crystals possess 
the power of double refraction ; that is, of dividing a ray 
of light into two parts, which are found to be oppositely 
polarized ; as if one were to separate all tho vertical from 
all the horizontal yilanes of a cube, or the warp from the 
weft of a piece of cloth. If this were all it would not bo 
possible to detect the difference, since the divided rays 
issuing together would probably recombine. The peculi- 
arity is that one of .the half-rays is refracted a good deal 
more than the other, so that a single beam of light thrown 
on to a crystal of Iceland spar, for instance, issues as two 
beams of light travelling at a considerable angle, and of 
course manifesting opposite polarities. See Refkacttion, 
P01.ARIZAT10N, Nicol’s Prism. 

DOUBLES, in music, is the old term for what are now 
called variations. Thus tho famous Harmonious Black- 
1 smith ” of Handel is entitled An Air with Doubles, by 
Mr. G. F. Handel," in old copies. 

DOUBLET (Fr. thublet, from dauhUy doubled), tho 
name to a close, tight-fitting garment which was originally 
lined or wadded for defence. It was introduced into 
England about the middle of the fifteenth century, and 
continued to be worn until the reign of Oharles II. 
Originally sleeveless, sleeves were afterwards made sepa- 
rate and tied on at the arm, and at a later period were 
sewn on in the nsnal way. 

DOUBS, a department in the east of France, formed 
out of the old province of Franche-Gomte', is bounded 
N.W. and N. by the departments of Haute Sadne and 
Haut Rhin, S.W. and S. by the department of Jura, and 
£. by Switzerland. Its length from north to south U 
66 miles, from cast to west 60 miles. The area is 2018 
square miles, and the population in 1886 was 81(^863. 

Tho department presents high mountains, forests, nar- 
row valle^, heaths, rodcs, xnai-shes. It is crossed from 
north-east to south-west by four parallel chains of > the 
Jura Mountams ; in the highest of these, which mns along 
the Swiss frontier, are tho summits Mont d’Or and Mont 
Suchet, respectively 4920 and 8248 feet high ; the other 
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chains become sucoessively lower, so that the highest pohit 
in the western chaiD, Boche d'Or, is only 2860 feet in 
lieiglit. The two more eastern chains have their sides 
clothed with pine forests, the perpetual verdure of which 
foims a strong contrast with the snows that cover the 
mountain tops during six months of the year, or, in the 
absence of snow, with the bare rocky crags which occupy 
the crests of these chains ; on their southern slopes, how- 
ever, there is good pasturage during tlie suiuuier and 
autumn, to which numerous herds of cattle ore driven ; 
and here in the ch&Utn or shepherds' huts (the only habi- 
tations met with in these parts) a great quantity of ex- 
cellent butter and cheese is made. Even in the valleys of 
this region little attention is paid to the cultivation of the 
soil, in consequence of the length of winter, the depth of 
the snow, and the short cuntin nance of the 6no season. 
The only crop is oats, but even this is sometimes lost 
under the early snow. Tim other two chains, though they 
present many bare rocky heights, have a milder climate, 
forests of oak and beech instead of pine, and a more fertile 
soil in the valleys, which yield wheat, but in no great 
^quantity ; the viqe is cultivated on sheltered spots facing 
the south. Tiic west of the department, between tho 
Doubs and tho Oignon, is comparatively level, very fertile, 
and much more densely peopled than tiie hlglilaiuls; here 
the hills are covered witli vineyards, and the plains abun- 
dantly piMduce wheat, maize, hemp, ilttx, fruits, and other 
crops. Tho valleys which separate the mountain chains 
fire longitudinal, that is, they run in the direction of those 
chains; they vary greatly in width, in some places opening 
out into tolerably wide basins, but frequently contracting 
into deep narrow gorges. The climate is cold but healthy 
in the mountainous districts, where the snow lies conimoiily 
from October till April. In tho western plains the tem- 
perature is more genial ; west and north-west winds arc 
frequent, and bring rain, while the south-west is ordinarily 
violent and dry. 

The production of bread-stuffs is not sufficient for the 
consumption; of wine the annual produce is not large; 
walnuts, choiTicB, and other fruit-trees ai-o exteusively 
cultivated. Horned cattle, resembling the Swiss breed, 
and horses are reared in great numbers. Tlie rivers abound 
in trout, perch, tench, eel, carp, pike, crab, &c. Iron and 
coal mines, marble, gypsum, and building-stone quarries 
are worked ; marl, fullers' and potters' clays arc found ; 
and peat for fuel is dug in many places. 'J'lio mountain 
pastures abound with medicinal and aromatic plants, and 
of these large quantities are gathered. 

In the mountainous districts tho rearing of cattle and 
the making of cheese and butter arc the chief occupations 
of the population ; the annual value of the cheese made in 
the department is 1,650,000 francs, that of butter only 
260,000 francs. The cheese is of good quality, and re- 
sembles Qruy^re. Of manufacturing industry, properly 
80 called, the products furnished by tlie department are — 
watch and clock movements, cotton and woollen cloths, 
cotton yam, hosiery, paper, glass, glue, leather, beer, ham- 
mered iron, steel, iron wire, files, scythes, and other agri- 
cultural implements. A good deal of kirschwasscr and 
extract of wormwood is made. The commerce, a large 
proportion ^f which is carried on with Switzerland, con- 
sists in the ai*ticles named, and in hides, cattle, timber, 
deals, oak staves, tin and iron ware, &c. Tho department 
is crossed by good roads. It is also traversed by the Canal 
da Bh6ne-au-Bhin, which commences on the SaOno, in the 
department of Gdte d'Or, and falls into the 111 at Sti'as- 
bourg. There is aleo good railway accommodation. 

The department takes its name from the river Doubs, 
wh^ph traverses it twice throughout its entire length. This 
river rises at the foot of Mont Bixon, in the south-east of 
the department, and runs in a north-east direction for 
about 70 miles, partly in the Swiss canton of Neufchiltcl ; 


at this distance from its source, striking against tho chain 
tiiat connects the Vosges and tiie Jul^a mountains, it 
glances off to westwards for about 16 miles as far as 
St. Hippolyte, where it receives the Dossoubre on the loft 
hank, and takes a northern direction to within 4 miles of 
Montbeliard; here making a rapid semicircular sweep, 
first to tho c}X8t and then to the north-west, it finally 
fiowB Bonth-woHt, passing Glorval, Baume^los-Dames, and 
Besan^on ; a few miles below this last town it enters the 
department of the Jura, where it receives the Lou6 on its 
left bank, and, taking a more southerly course, reaches the 
department of Sfione-ct-Loiro, in whi^ it joins the Sftono 
on its left bank at Verdun, after a course of 267 miles 
and a descent of 2605 feet In its upper coarse the 
Doubs flows between pine-clad mountains over a limestone 
bed, in the cavities of which the clear rapid stream some- 
times disappears altogether. On approaching tho Swiss 
frontier in the lower part of the canton of Martcau, tlie 
river, increased by numerous streams, forms a fine broad 
sheet of water, pent in at its northern extremity by tho 
mutual approach of the wild i-ocky precipices on each side, 
which leave a passage only 27 feet in width ; through this 
gorge the river dashes perpendicularly down a space of 87 
feet, and forms a most magniheent cataract, tho snowy 
foam and thundering roar of which strikingly contrast with 
the gloom and silence of the frowning rocks and dark 
forests above. This cataract, called Ic Saut-du-Doubs, or 
“ the Doubs' Leap," is tlio finest in this port of France. 
A great deal of timber is floated down the river. The 
navigable reaches of its sotiili-western course form part of 
the Canal du Bhone-au-Khin, which, leaving the Saono 
near St. Jeau-de-Lusne and running along tho western 
valley of tho Doubs, joins the Khine near Mulhausen. Tho 
only other river worth notice is the Oignon, which rising 
in Haute SaOue and flowing due south to near Viilcr- 
sexel, turns south-west, separating tho department of 
Haute Sadno from those of Doubs and Jura, and enters 
the SaOne just within the depoi'tmcut of Gote d'Or, after a 
course of 68 miles. 

The department is divided into tlie arrondissements of 
I{eBan 9 on, Baumc-lcs-Daines, Montbeliard, and Pontarlier. 
The chief town is Besanfon. 

To the department of the Doubs attaches some of the 
most painful memories of the war of 1870-71. It was on 
a line from Hericourt, just over the border of the Doubs, 
to Montbeliard, tliat the memorable three days' battle took 
place on tho Idtb, 16th, and^,17th January, 1871, on 
which occasion Bourbaki, v ith 180,000 men against Vo» 
Werder's 85,000, failed to move tlie German position. On 
the third day the French commenced a retreat to Besan- 
9 on, which they reached on tho 2 let, in time to hear that 
General Manteuffel, with a large force, was pressing on 
by forced marches to intercept the further retreat. Find- 
ing' himself thus hemmed in on nearly every side, the un- 
happy Bourbaki yielded to despair, attempted suicide, and 
the (Gsorgaiiized army rushed forth from Besan^on almost 
without a commander. An attempt was made to get along 
the frontier to Lons-le-Saulnier, but a vigilant and power- 
ful enemy was found ban'ing every avenue of esea^. 
Finally, after wandering about for days in the depth of a 
hitter winter, without food and with scarcely any shoes, 
and after enduring terrible sufferings, the 84,000 who woro 
loft of the army were driven across the frontier at Pon- 
tarlier, and laid down their arms to the Swiss on Ist 
February. 

XM>VOBB (Fr.), the name given to a jet of water pro- 
pelled against some part of the body thmugh a nozzle or 
pipe. The use of tho douche forms an important part of 
the hydropathic treatment of disease, both warm aud cold 
water being employed in this way, either separately or in 
alternation. By means of the cold douche water may be 
applied locally to a limb or joint, as In cases of old sprains, 
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in cbronio rheumatism, or in gouty tliiekcning of joints. 

It may also bo nted with advantage in some cases of lum- 
bago, neuralgia, and even in pardysis, while it forms a 
valuable adjunct to the treatment of chlorotic and hys- 
terical conditions. A douclio of cold water poured from 
a height upon the face of tlie patient will often cut short 
a fit of hysterical convulsions when milder measures have 
failed, and this im cases where the excitement has been quite 
involuntary. The cfiect of a douche of cold water is the 
production, in the first instance, of a shock to the system, 
which is followed, first, by a deadening of the sensibility of 
the part to which it is applied, and afterwards by a re-- 
action of a stimulating character. 

DOUG'LAS» the name of one of the oldest and most 
illustrious families of Scotland. Its origin is unknown, 
though there is more than one tradition concerning its 
founder. According to one of these, the name was derived 
from the answer given to a Scottish king, who, having been 
greatly assisted in a battle by the valour of an unknown 
chieftain, inquired after the victory as to where the 
champion was, and received the answer in Erse Sholto 
du (fins (behold that dark -gray man). A valley in 
Clydesdale was assigned him as a reward, which was 
henceforth known as the Valley of Douglas, and gave a 
surname to his descendants. Another account is tliat the 
founder of the family came from Flanders about the year 
1147, and received from the Abbot of Kelso a grant of a 
tract of land on the Water of Douglas in liUnarksliire. Ho 
was termed Theobald the Fleming, but it is said his de- 
scendants took their surname from two Pictisli words, 
Dhu ylas^ signifying the dark-blue stream. Both theories 
have had their advocates, but neither of them rests upon 
any sure foundation. 

The first to gain a place in history was William of 
Dougi.as, a kinsman of the powerful house of Murray, 
and who lived during the latter part of the twelfth and the 
beginning of the thirteenth centuries. He was succeeded 
by his son Archibald or Erkcnbald, who obtained the rank 
of knighthood, and from whom the estates passed in succes- 
sion to Sir William of Douglas, Hugh of l^ouglas, and from 
thence to Sir William of Douglas, the fifth chief of the house, 
suniamcd the Hardy, who was deprived of his estates by 
Edward 1. for supporting tlio national cause, and sent a 
prisoner to England, where he died about 1802. 

Sill Jambs Douglas, known in history as the Good Sir 
James of Douglas, and also as the Black Douglas, from his 
complexion, was the most iliustrions man of the family, and 
one of the most remarkable of the baud of heroes who vin- 
dicated the independence of Scotland against the English 
usurper. On the imprisonment of his father he retired to 
France, where he spent three years. He was tlien received 
into the household of Lamberion, bishop of St. Andrews, 
and was residing there when Bobert Bruce, whoso cause 
he zealously espoused, took up ai-ms against the enemies 
of his country in 1306-6. 

Ho is said to liave fought in seventy battles, and to have 
been victorious in fifty-seven. He three times captured 
Douglas Castle from the English, by surprise or stratagem, 
and on each occasion destroyed the fortifications, loving 
better,'* he said, to hear the lark sing than the mouse 
squeak.” In 1812-18 he captured the important fortress 
of Roxburgh. He commanded the left wing of the Scottish 
army at the memorable battle of Bannockburn, 1814. In 
1817 he defeated an English army under the Earl of Arun- 
del in Jedburgh Forest, and In subsequent years he made 
repeated inroads into England, the last and most success- 
ful of which wai^in 1827. The results of this expedition 
contributed not a little to bring about the treaty of peace 
between the two countries which closed the war of inde- 
pendence. After the death of Bruce he set out for the 
Holy Land bearing the heart of that monarch inclosed in 
aaUver case for burial, but turned aside on his voyage to 


assist Alphonse, king of Leon and Castile, in his war with 
the Moorish king of Granada. In a battle fought near 
Theba, on the frontiers of Andalusia, ho was surrounded 
by overwhelming numbers and slain, 25th August, 1380. 
The body of the heiu of seventy battles was found next 
day on tbe field boride the silver casket which contained 
the heart of his sovereign. 

Sir Arciiirald Douglas, brother of the preceding, 
was lord of Galloway, and was chosen regent in 1338. He 
was Burnamed Tyncman, in consequence of his* defeats and 
the ill-success which attended hia measures. He under- 
took an expedition into England, for the purpose of raising 
the siege of Berwick, then hard pressed by Edward III., 
and was mortally wounded at the fatal battle of Halidon Hill, 
20th July, 1833. 

WiLi^iAM Douglas, the knight of Liddesdalo, lias 
been supposed hy Tytler and other Scottish historians 
to have been a natural sou of the Good Sir James ; but 
this is a mistake. Ho was the lawful son of Sir James 
Douglas of Loudon, and became possessor of tbe lands of 
Liddesdahi Uirougli his mandage with Margaret, daughter 
of Sir John Graham of Abercorn. lie took a distinguished! 
part in the expulsion of Baliol and his English partisans 
from Scotland. In 1333 ho was defeated and taken 
prisoner near Lochmaben, and was kept in close confine- 
ment in England for two years. On regaining his liberty 
he joined the small band of patriots w'ho were struggling 
against great odds to maintain the independence of their 
native country, defeated the English in several encounters, 
wrested from them Teviotdalc and the other border dis- 
tricts, and by a dexterous stratagem recovered the Castle 
of EtUnlmrgh. 

He tarnished his fame, hovrover, by his cmcl murder of 
his friend Sir Alexander j^nisay, through jealousy of some 
appointments conferred on him by the king. Three years 
after this Douglas was taken prisoner at the battle of 
Neville's Cross, and was induced to purchase his liberty 
by entering into a secret treaty with the English king, 
Edward 11 1. But liis treason was discovered by his kinsman 
Iiord William Douglas, by whom he was waylaid and killed 
as he w'as hunting in Ettrick Forest in 1854. 

Sir William 1)ouglas, a famous warrior in the reign 
of Robert II., was. the natural son of Sir Archibald 
Douglas of Galloway. Douglas performed a number of 
brilliant exploits against the English both in Scotland and 
Ireland. He joined the Teutonic knights in their crusade 
against the pagans in Prussia and Lithuania, and was 
appointed admiral of the fieet. He was murdered at 
Daiitzic about 1390 by a band of assassins hired by a 
certain Lord Clifibrd, who had fastened a quarrel on him. 

Jambs Douglas, second earl, was tlie grandson of Sir 
Archibald noticed above. He was a distinguished warrior, 
and according to Froissart closelL his brilliant career in 
1388 at the battle of Otterburn, a hamlet situated in 
Rcdesdale, about 80 miles from Newcastle. 

Augiubald Douglas, third earl, called the Grim, 
from his complexion and aspect, lived in the feeble reign 
of Robert HI., and was the most powerful subject in the 
kingdom. His daughter Margery manied David, duke of 
Rothesay, eldest son of the king. He died in 1400. 

Alien in ALD Douglas, fourth earl, obtained a victory 
at Linton, in East Lothian, over Hotspur and the Earl of 
March, in 1401 ; but in the following year he was defeated 
and taken prisoner by Percy at Homildon Hill, near Wooler, 
where he showed great courage, but was guilty of many 
grave errors as a general. He was gained over by his cap- 
tor and his father, the Earl of Northumberland, to support 
them in a conspiracy against Henry IV. of England. Shok- 
speare has referred to his fierce courage at the battle of 
Shrewsbury. But in the end Hotspur was killed and'^tho 
insurgents routed, Douglas being once more wounded and 
token prisoner. He recovered his liberty on payment of a 
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ransom, and in 1421 joined the Scottish auxiliaries who 
wont to the assistance of Charles VII. of France. He 
performed some brilliant exploits, and was rewarded for 
his services with the dndby of Touraine. He fell at tlie 
battle of Vemenil, 17th Augnst, 1424, along with the 
greater part of the Scottish auxiliaries, that force being 
almost annihilated. 

William Douglas, sixth carl and third duke of 
Touraine, inherited the family titles and estates in 1489, 
when it had risen to a height of power which rivalled that 
of tiio crown itself. Their estates in Galloway, Aiinaiidale, 
Douglasdale, and otlier districts of Scotland, togetlicr with 
the duchy of Touraine and the county of Longueville in 
France, yielded them revenues probably not inferior to 
those of the Scottish king, and they could bring into the 
field an army scarcely less numerous. Having by his im> 
perious conduct excited the jealousy of Chancellor Crichton 
and Livingston, the royal governor, they resolved to destroy 
him, and having inveigled him into the Castle of Edinburgh, 
subjected him to a mock trial fur treason, and he was be- 
headed, along with his brother, 24th November, 1440. 

• William Douglas, eighth earl, was one of tho most 
powerful and tyraifiiical members of this imperious family. 
Ho w'os appointed lieutenant-general of the kingdom, and 
strove by every available means to curtail and humble the 
royal power, but his treasonable schemes were discovered 
and thwarted by Bishop Kennedy of St. Andrews. Ho 
attempted to assassinato Crichton, tho chancellor, hanged 
Sir John Henries in contempt of the order of James II. 
requiring his release, and in many ways set at defiance 
alike the laws and the royal authority. In a quarrel arising 
out of his lawless conduct James II. stubbed him with his 
dagger in the Castle of Stirling, 13th February, 1452, and 
tho murder was completed by the attendant nobles. 

James Douglas, ninth earl, brother of the preceding, 
took up arms to avenge bis death. A peace was patched 
up between the king and his too powerful subject, but it 
was not of long duration. The earl entered into negotia- 
tions with tho Yorkist party in England, and receiving 
promises of support from them took tho held at the bead 
of a formidable army. By tho sagacious policy of Bishop 
Kennedy, however, Lord Hamilton and other powerful 
barons wore detached from the Douglas cause, and the 
earl, deserted by his friends, retired into England. His 
three brothers were defeated at Arkinhobno by tho Earl 
of Angus; one was killed, and another taken juisouer and 
executed. The vast estates of the family were forfeited to 
tho crown in June, 1455. Tho following year the earl made 
an inroad into Berwickshire at the head of a considemble 
force, but was defeated by the Earl of Angus, and there- 
after remained an exile in England for nearly thirty years. 
In 1514 he made a last attempt to regain his lost power, 
but was defeated at Lochmabcu (22nd July) by a body of 
border barons, and taken prisoner. The king, James III., 
merely commanded him to be confined in the monastery of 
Lindores, in Fife, whero ho died four years later, and with 
him expired tho prhicipal branch of his great house. The 
earldom had existed for ninety-eight years, giving an average 
of only eleven years to each possessor of the title. 

A great part of their estates and influence fell to — 

George Douglas, earl of Angus, tho head of a younger 
«hraiioh of the Douglas family, descended from William, first 
earl of Douglas, % his third wife, Margaret, countess of 
^ Angus. The prominent part taken by the Earl of An^ 
in the overthrow of tho elder branch of his family gave rise 
to a popular saying, that tho Bed Douglas had put down 
tho Black.** The earl, who had a high military reputation, 
held the office of lieutenant-gcnorid of the kingdom after 
the death of James IL He died in 1462. Hi^ son, 

Arohibald Douglas, fifth earl of Angus, sumamed 
Bell-tbe-Cat, became the most powerful nobleman in Scot- 
land, and was commonly called the Gi'eat Earl of Angus. 


He took a prominent part in the various rebellions of the 
turbulent nobles against James HI. He was their ring- 
leader in the seizure of the king and the murder of Oodi- 
rono and other royal favourites at Lauder. It was his 
reply to the well-known fable of the mice and tho cat, 
told by Lord Gray at tho consultation of tho conspira- 
tors, that procured for Angus his familiar cognomen of 
Bcll-tho-Gat, and he was one of the leaders of the rebel 
army at the battle of Sauchio, in which James III. was 
killed. When James IV. had arrived at years of discretion 
ho gradually withdrew his confidence from the faction which 
had placed him on the throne, and after some disagreements 
the turbulent baron was compelled to act the part of a 
peaceful subject. Ho attempted to dissuade the king from 
his fatal invasion of England, and earnestly remonstrated 
against his resolution to await the attack of the English at 
Flodden. James was so enraged at the remonstrance that 
be replied, “ Angus, if yon are afraid you may go homo.** 
The earl is said to have burst into tears at the insult, and 
quitted the camp that night, hat his two sons, who re- 
mained, fell in the battle. The aged earl retired into tho 
Abbey of St. Mains, in Galloway, and died about a year 
after the battle of Flodden, 1514. 

ARGriiBAi.i) Douglas, sixth carl of Angus, grandson 
of Boll-tho-Gat, was possessed of great personal attrac- 
tions and showy accomplishments ; but these were marred 
by the characteristic victes of liis family, lawless ambition 
and lust of power. Ho married with indecent baste, in 
1514, Margaret tho widow of James IV.; but disappointed 
in obtaining the regency, which he expected os the result 
of tills alliance, he soon showed himself a careless and 
unfaithful husband, uud Margaret, wlio was as capricious 
and high-spirited as he, obtained a divorce in 1525. Angus 
was in 1527 appointed lord chancellor of Scotland, and 
raised the power of bis house to such a height as to thrcajen 
both the iudependeiice of the crown and tho liberties of 
th#people. But the young king, James V., succeeded in 
cBcikping out of the hands of the Douglases, stripped Angus 
of the authority which ho liad abused, and compelled liiin 
to toko refuge in England, wliere he remained until tho 
death of James. During the minority of Mary he was not 
less turbulent than before, bat though at first friendly to 
the designs of Henry VIll., ho was so enraged at the way 
in which his own estates were ravaged by tho English that 
he took the field against tliem, and defeated them at the 
battle of Ancrum Moor, 1544. Margaret Douglas, hia 
daughter by the queen dowager, was the motlier of Lord 
Darnloy, aftemards husband of Queen Mary. 

William Douglas, eleventh earl of Angus, was raised 
by Charles I. in 1683 to the rank of Marquis of Douglas. 
He was a Homan Catholic, and having espoused tho royal 
cause iu the great Civil War attempted to hold out his 
castle against tho Covenanters in 1689, but they obtained 
poBSf^ssion of it by a sudden attack. He was nominated 
lieutenant of tho borders by Charles I., and joined Mon- 
trose after his victory at Kilsyth in 1645. He was present 
at the battle of Philiphaugli, where Montrose was totally 
defeated by General Lesley, and escaped from the field, but 
soon after made his peace with the dominant party. He 
was the father of three poors, who bore different titles — 
Archibald, his eldest son, who was the second marquis; 
William, who married tlie heiress of the great family of 
Hamilton, and became first Duke of Hamilton; and George, 
who was created Earl of Dumbarton. 

Archibald Douglas, third marquis, succeeded to the 
title and estates in 1700, and was created Duke of Douglas 
in 1708. In tho rebellion of 1715 his grace adhered to 
the royal side, and served as a volunteer in the battle of 
Shcriffmnir. On his death in 1761, without issue, the 
ducal title became extinct. The morqnisate, which de- 
scended through hoirs male, went to the direct represen- 
tative of this famous old house, the Duke of Hamilton, but 
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the extensive estates of the familj were inherited by Archi- 
bald Stewart, sot^of Sir John Stewart of Grandtnlly and 
of Lady Jane Douglas, only sister of the Duke of Douglas. 
He was created a British peer in 1790, by the title of Lord 
Douglas of Castle Douglas, but the title became extinct in 
1858, on the death of James, fourth baron. 

DOUO'LAB, OAWAIN, was a descendant of the 
house of Douglaj, which from the twelfth century tiU the 
present time has produced many individuals of consider- 
able eminence, but chiefly warriors or statesmen. The ex- 
ception is Gawain the poet. Ho was bom in 1475, and 
was the third son of Archibald, fifth earl of Angus, sur- 
named Bell-the-Cat. Ho was carefully educated for the 
church, and eventually became first abbot of Aberbrothock 
and then bisliop of Dunkeld; but his elevation to the 
archbishopric of St. Andrews was prevented by the pope. 
In 1618 some political intrigues compelled him to retire to 
England, where he was favourably received by Henry VIIL 
Ho died of the plague in 1622 at the Savoy, London. He 
is best and most deservedly known by his metrical trans- 
lation of Virgil’s £neid, which was produced in 1513. 
Each book is prefaced by an original prologue by Douglas, 
and it is especially these prologues which have earned him 
a place in our literature. Like all the old Scottish poets 
he was permeated with a love for nature, and draws mainly 
upon his sympathetic observation of natural scenes for his 
important effects. 

]>0UG'lcA8» a seaport, market-town, and watering 
place of tlie Isle of Man, situated on the eastern side of 
the island, on the shores of a lovely bay extending between 
2 and 3 miles across. The old part of the town is very 
irregular, but so popular has the towu become as a water- 
ing place, and so rapidly is it progressing in population 
and importance, that new streets, houses, and terraces ai’c 
extending in all directions. A handsome hall has been 
erected for tho meetings of the House of Keys and tho 
other branch of tho legislature. There are some veiy |ge 
hotels in the town, notably the Imperial and tho Csffe 
Mona, formei’ly tho residence of the Duke of Atholc. 
Queen Victoria Pier, 1100 feet in length, and 50 feet wide 
at tlie top, was opened in 1872. An outer pier, which 
serves also os a breakwater, was completed in 1879. The 
structure is of a massive character, and well adapted to 
resist the heavy seas to which it is exposed. The depth 
at the inner berthage is 18 feet at low water, and 39 feet 
at high water. There is regular steam communication 
with Liverpool, Fleetwood, and Barrow. The population 
of Douglas in 1881 was 15,719. Sir William Hillary re- 
sided here in 1882, and founded the Royal Katioual Life- 
boat Institution. The town derives its name from the fact 
that the rivers Dhoo and Glass, uniting their waters a 
short distance above the town, fiow past it as one rivor, 
the Dhooglass. 

BOU'&O or DtnBBO, a river of Spain and Portugal, 
rises in the north part of tho province of Soria, in Old 
Castile. It flows first south, passing the town of Soria, 
then west through the provinces of Burgos, Valladolid, and 
Zamora, receiving numerous affluents, principal of 
which are tho Pisuerga, Seguillo, and Esla, noticed in the 
articles bearing the names of the provinces through which 
they fiow. After receiving the Esla, the Douro reaches 
the frontiers of Portugal, whore it turns south, and for 
about 50 .miles separates the province of Salamanca, in 
Spain, from that of Tras-os-Montes. in Portugal. In this 
port of its course it receives the Tormes and the Agueda. 
The Douro then, turning again west and crossing the north 
of Portugal, divides the provinces of Tras-os-Montes and 
Entre-Donro-e-Mfnho from that of Beira, and enters the 
Atlantic 2 miles below the city of Oporto, of which it forms 
the harbour. The whole course of the Douro with its 
windings is about 400 miles, through some of tho finest 
and most fertile regions of Spain and Portugal. The bar 


at tho mouth of tliis river prevents large vessels froim 
entering it ; ships of 16 feet draught can scarcely get in 
even at high water. For river craft the Douro is navigable 
above 100 miles inland, and affords a ready outlet for tho 
wines, oil, wool, cork, fruit, &c., of the rich provinces 
which it drains* 

DOVIh a general name for the family of birds Colum- 
bidsB, synonymous with Pigeon. 

B OTO ( River). S ee Der by. 

BOVXDAUB OF TBS PEAK is one of the most 
picturesque and striking localities in the kingdom. It is so 
called from being in the Peak of Dorbysliire and from the 
name of the rivor Dove, which flows through the valley. 
It is approached through a defile of high and precipi- 
tous limestone rocks so narrow that in the depth of tho 
winter months the inhabitants never see tho sun. The 
precipitous rocks on each side of tho valley are 8 miles 
ill extent, the sides in some cases closely approximating. 
Sometimes their opposite sides present salient and re- 
entering points which so exactly corres|)ond that it seems 
as if tho valley had been formed at once by some con- 
vulsion of nature which had rent asunder what had^ 
originally formed a compact mass of rock. 

DO'VE&» a municipal and parliamentary borough of 
England, and one of the Cinque Ports, in the county of Kent,. 
88 miles from London, being the terminus of the London, 
Chatham, and Dover Railway, and 15 miles 8.E. of Canter- 
bury, is situated on the coast, in a narrow valley between 
two high ranges of chalk hills, which arc broken throngU 
and foim lofty precipices in front of the sea on each side 
of the town, and on the south side rise perpendicularly 
above the houses and close behind them. On tho east 
side, about a mile distant, is Shakspearo Cliff, so called 
from tho celebrated scene in ** King Looi*,’’ 400 feet high, 
and on the west side near tho town is Dover Castle, with its 
in'egulor lines of fortifications on the brow of the diff, and 
its numerous galleries excavated far below in tbe chalk rock. 
Tbo Ca»stle Cliff is 325 feet above the sea, but the heights- 
are much loftier. The castle is a collection of formidable 
works uccu{>ying 85 acres, containing Roman and Saxon 
towers, a Ruinan-Uritish church, one of the most curious 
relics in Christendom; a keep forming a bomb-pi*oof 
magazine, and barracks for 2000 men. The town extends 
sumo distance up tho talley, and stretches out on each side' 
as far round as the cliffs will allow. Works have beeu 
commenced for carrying a tunnel under the Channel, but 
the disadvantages of such a connection with the Continent 
are so obvious, and tho advantages likely to be derived are 
so small, that the government are not likely to allow the 
scheme to be carried out. The Dour, a small but clear 
stream, flows tlirougli tlie valley and foils into the harbour. 
The town has been much improved, an efficient drainage 
and water supply have been carried out, and it is now the- 
resort of many fashionable visitors. Several fine hotels 
have been built, tho I.ord Worden being constructed by the 
South-eastern Railway Company ; tho Imperial, opened ia 
18G7, is a largo structure facing the sea, with tall cam- 
panile tower, and contains 230 rooms. There are on tlio 
noith side handsome ci'escents, parades, and terraces. It 
is the chief packet-station for the opposite ports of France, 
and the prosperity of the place depends in a great measure 
on the intercourse between England and the Continent. 
Tbo imports consist mainly of eggs, fruit, and other rui*al 
produce from Franco, and there is also a tbriviiig coasting 
trade and fishery. The number of vessels registered as be- 
longing to the port in 1884 was 60 (4000 tons). The entriea 
and clearances average 2900 (640,000 tons) per annum*. 
The customs duties received at the port annually, avoragu 
about £28,000. The harbour consists of three basins, the 
outer one inclosed between two piers 160 feet apart. ISie- 
Admiralty Pier was commenced in 1847 and completed in 
1875. It incloses 574 acres as a harbour of refuge. It is 
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oonstnicted of concrete formed of sbingle, sand, and Port- 
land cement, with a facing of large blocks of granite, and 
is 84 feet wide at the base and 45 feet at the quaj level. 
At the pior-head is a fort of enormous strength, intended 
to defend the entrance to the liai'bour. It has a revolving 
turret, on which is mounted a gun of the largest size. 
The port is 21 miles from Capo Crisnez, on the opposite 
side of the English Channel, and 2G^ nortli-wcst of Calais. 
Fortifications of immense strength have also been erected 
on the heights commanding the town. Shipbuilding, sail, 
rope, and paper making are the chief branehes of industry 
which occupy the population. The town is well provided 
with schools and places of worship of all kinds, and has 
numerons benevolent institutions. Dover is the seat of 
qaarter>S6S8ions, has a board for lieeiibing pilots, and a 
•court of the Constable of the Cinque Ports is held here. 
The municipal hurough is divided into three wards, and is 
governed by six alclcnnwi and eighteen councillors. It 
returns one member to Parliament. 

The population of the parliamentary borough in 1881 
was ^10,270, as against 2H,50G in 1871. 

On account of its position as the nearest landing-place 
from the Continent, Dover has from the earliest period 
been a place of some importance. It was the place at 
which Julius Caesar intended to land his forces wlien he 
invaded England, but the heights appeared to him so 
formidably defended by the liritons that he was obliged to 
go furtlier north. It was called Dwyr (from JJwyffyrrha^ 
a steep place) by the ancient llritons, J)uhri» by the 
Romans, J)oJrc or Dovre by the Saxons, and in Domesday 
Book appears under the name of Dovere, As the principal 
of the Cinque Ports it figures conspicuously in history. 

DO'VSR* a handsome and flourishing town of the 
United States, the capital of the state of Delaware, on 
Jones* Creek, and on the Delaware Railway, 50 miles south 
of Wilmington and about 5 west, of Delaware Bay. It has 
a fine stato-house, with an open lawn in front, several 
churches and seminaries, large hotels, and many elegant 
residences. The houses are mostly built of brick, and the 
streets ai’e wide and spacious. Dover has increased rapidly 
for some yeai's past. Population, 7880, 

DO'ViDR, STRAIT OF, separating England from 
France, is 21 miles across from tho South Foreland, S.S.K., 
to Cape Grisnez. The bottom of the strait forms an 
elevated ridge, on both sides of which the water deepens 
gradually towards the German Ocean and the English 
Channel. Tho shallowest part follows a line drawn between 
Dungeness, in Romney ^iarsli, and Boulogne, and is in 
many parts no nioi'C than 2 fathoms deep ; general depth, 
18 to 80 fathoms. This form of bottom, the perfect cor- 
respondenco of tho geological fonnations on opposite sides, 
the existence of a remnant of land in tho Goodwin Sauds, 
which are not a mere tidal hank; the identity in the 
fauna, and the ..existence in England of the remains of 
large quadrupeds — tho elephant, rhinoceros, &c.--coupled 
with indications at the bottom of the cliffs of oscillations 
in the relative level of sea and land during the modern 
period, render it ceitaiu that the two countries were for- 
merly connec ted. 

DOVRR’S POWDER, known in the Phaimacopocia 
as compound ipecacuanha powder, is made by thoroughly 
mixing one ^art of ipecacuanha and one part of opinm with 
'eight parts of sulphate of potassa. Ten grains is a full 
( doBOf A powerful diaphoretic, producing copious per- 
spiration, it may be used with advantage in the early stage 
of a common cold, but it does not agree with everybody, 
and care must always be taken after its use to avoid a 
fresh chill. 

DOVSTAIIj Is the end of a piece of wood fashioned 
int^o the fan-like form of a dove's. tail, and^et into a 
corresponding hollow of another piece of wood. 

DOVRE FIELD. See Nokwav. 


DOW'AGER is a widow who is endowed [see Dower'] ; 
but the title is often applied to ladies of rank, whether 
they may bo endowed or not. A queen-dowager is the 
widow of a king. 

The last queen-dowager (Adelaide) had by Act of Par- 
liament (1 & 2 Will. IV. c. 11) a pension of £100,000, 
and also Marlborough House, London, and the raiigership 
of Bushey Park, in Middlesex, for life. 

DOWiCR is that part of the hu6baffd*s lands, tene- 
ments, or hereditaments to which the wife is entitled for 
her life upon the husband's death. 

The law of dower was regulated by 3 & 4 Will. IV. 
c. 105, which abolished certain kinds of dower. The 
objects of this Act were — 1, to make equitable estates 
ill possession liable to dower; 2, to take away the right 
to dower out of lands disposed of by the husband ah- 
Bolntcly in his life or by will ; and 8, to enable the hus- 
band, by a simple declaration in a deed or will, to bar 
the right to dower. By this Act it is provided that no 
woman shall be entitled to dower ont of any lands absol- 
utely disposed of by her hnsband either in his life or by 
will, and that his debts and engagements sluill be valid 
and effectual as against the right of the widow to dower. 
And further, any declaration by the husband, either by deed 
or will, that the dower of his wife shall be subjected to 
any restrictions, or that she shall not have any dower, shall 
be effectual. It is also provided that a simple devise of 
real estate to tho wife by tho husband shall, unless a con- 
trary intention be expressed, operate in bar of her dower. 
For the corresponding rights in Scotland see Teuce. 

DOWXAND, JOfiiN, one of the sweetest of the 
Elizabethan musicians, is known to us not only by some 
exquisitely beautiful madrigals and airs w'hieh aro universal 
favourites, but also as a line lute player by the famous 
sonnet of Shakspeare, whose friend he was. Addressing 
a mutual friend, Sliakspeare says — « 

** If music and sweet poetry agree, 

Ae they must needs, tho sister and the brother, 

Then must the love be great ’twlzt thee and me, 

• Because thou lov’st the one and 1 tho other. 

Dowland to theo is dear, whose heavenly touch 
Upon Uie lute doth ravish human sense; 

Bpenser to me,” &o.— Pilgrim" vi. 

Dowland was horn in Westminster in 1562, and became 
Mus. Bac. at Oxford in 1588, afterwards at Cambridge 
also. He took part in composing the liamionies to Este's 
“ Psalmody.” In 1 597 he published his first book of “ Ayres” 
in four poi'ts, with lute accompaniment (reprinted with 
pianoforte accompaniment in 1844). This ran through 
many editions, and procured him an invitation from the King 
of Denmark. While in tho Danish service he published 
his second and third books of Ayres,” this time in two, 
four, or five parts, and with accompaniments for the lute 
and viol da gamba, in 1600 and 1602 respectively. In 
160& he returned to England, and was lutonist to King 
James I. Ho died in 1626. Other works of Dowland's 
are his ^^Lachrymse, or Seven Tears, figured in Seven 
Passionate Pavans ” (a pavan being an ancient dance form), 
1605, and a Pilgrime's Solace,” in three, fonr, and five 
parts, to be ** sung and plaid with lute and viols.” • 
DOWN, a county of Ireland, in the province of Ulster, 
is bounded N. by Antrim and Belfast Lough, E. and S. by 
the Irish Channel and Carlingford Bay, and W. by Anna|^ 
The greatest length, north-east and south-west, is 51 
miles. The greatest breadth, north-west and south-east, 
is 88 miles. The area is 967 square miles, or 612,495 
acres. The population in 1881 was 272,107. 

Down forms the south-eastern extremity of Ulster. The 
surface of nearly all tho county is undulating, but the only 
uncultivated district is that occupied by the Moume Moun- 
tains and the detached group of Slieve Croob. The high- 
est mountain in the oonnty is Slieve Donard, 2796 feet. 
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Thero are about a dozen other monntains exceeding 1000 
feet in height. * With the exception of the two mountain 
groups the nnmerons hills which diversify the surface are 
seldom too high for arable cultivation, and tho irregularity 
of the surface facilitates drainage, and likewise affords a 
shelter which, from the scarcity of timber in some parts of 
the county, is of material advantage. 

Beginning the coast line at Belfast Lough there is a 
small quay for fishing and pleasure boats at Cultra ; then 
a small harbour and pier at Bangor ; next a little harbour 
at Groomsport; and next beyond this the town and 
harbour of Donaghadec, in front of which lie three islands 
called the Copelands, on one of whicli is a lighthouse. 
South from Donaghadee the coast is low, rocky, and 
dangerous ; there arc small fishing stations at Bally water, 
Ballybalhert, Ologhy, and Portaferry, and a lighthouse on 
Kilwarlin rock. Near Portaferry is the deep inlet of 
Strangford Lough. I'he lough is connected with the sea 
by a very narrow channel 6 miles long by about one in 
breadth, across which is a ferry. It contains many islands 
and several good anchorages and landing quays. After 
passing tho small harbour of Ardglass wo arrive at the 
large Bay of Dundrum, which extends about 10 miles 
across and 8 or 4 in depth. This bay is exposed, shallow, 
and full of quicksands, which have occasioned vast loss to 
shipping. The Great Britain steam-ship was stranded 
here from September, 1846, to August, 1847. A few 
small boat-harbours intervene between Dundrum Bay and 
Carlingford Bay, which is an extensive inlet running 8 
miles inland to Newry, and bounded by steep mountains on 
each side. There are anchorages within the Bay at Car- 
lingford, Rosstrevor, and Wai-rcn’s Point. 

With the exception of the Upper Bann all the rivers of 
Down discharge their waters into tho Irish Channel. The 
chief of them are the Lagan, the Ballyiiahinch or Annactoy 
River, which widens into the Quoile, and the Newry River. 
The Lagan navigation is an artificial water-communication 
from lA)Ugli Neagh to Belfast Lough. The Newry Canal 
establishes a water communication between Lough Neagh 
and Carlingford Bay. Down is well supplied with roads 
and railways. 

The vicinity of the sea prevents the continuance of frosts 
on the east and south, and tho insulated position of the 
mountainous tract confines the heavier mists and rains to 
that part of the county whore their effects are least felt. 
Tlie general inequality of the ground carries off surface 
waters and prevents damps, so that the climate, although 
somewhat cold, is considered very wholesome. The pre- 
vailing winds in spring are from the east. 

The chief geological features are strongly marked. The 
Moume and Slieve Croob groups consist of granite. North- 
ward and eastward of the granite district the whole of tin 
remainder of the county is occupied by an extension of tbi 
transition series which forms the southern basin of Lough 
Neagh. Clay slate in greater or less degrees of induration 
is the prevalent rock. Towards the sea on the north-easi 
and east slate quarries are common. Near Moira is a litth 
of the Tertiary limestone, and isolated portions of limostotu 
occur in other spots. Copper, lead, coal, and chalybeate 
springs are found at various places in the county. 

The pxevalent soil in the low district is a stony loam. 
Clayey soils are confined to the north-east of the county 
and tile barony of Ards, and are of a strong and pro- 
ductive quality, but they qjre wet and require a laigi 
quantity of manure. Tho richest soil in the county is in 
the district of Leeale. Allnvial tracts are frequent ant 
yield luxuriant xrops of grass without manure. Moory 
land is confined to the mountain district. Agrionlture is 
well conducted, and the farm buildings and cottages are 
very superior to those in more southern counties, Mon 
than half the entire area is under cultivation. Largi 
numbers of live stock are reared and fattened in the 
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county, and of late years much attention has been given to 
die improvement of the breeds. 

The linen manufacture is the staple trade of Down, and 
^ves employment to a greater number of operatives, in 
»roportion to the peculation, than any other part of Ire- 
land. Mnch of the muc used is grown in the county, seed 
for it being imported from Flanders. There are about a 
dozen towns in which linen markets are held. The bleach- 
ing of the woven linen is a large branch of industry con- 
ducted in bleachfields on the banks of the river Bann. Tho 
'emaining articles of manufacture in the county are jute, 
leather, hosiery, and salt. There are also some breweries, 
distilleries, corn-miUs, and soap-works. The fisheries on 
the coast are rather extensive, but are not pursued with 
anything like the vigour and snccess they might be. The 
chief exports of the county are shipped at Belfast and 
Newry. 

Towns^ ifc . — ^The county of Down is divided 
nto fourteen baronies, which include about seventy parishes. 
It is the only Irish county to which the affix $hwe may 
3e added. It returns four members to Parliament, and 
ae member for the borough of Newry. The numbA' 
of parliamentary voters on the county register in 1884 
was 12,700. Downpatrick is the capital of the county. 

IIi»t&ry and Antiqmties ^ — Before and for some time 
after the invasion of the Knglish, Down was known as 
Ulladh or Ulidin, the original of the name of Ulster. Tho 
ancient inhabitants arc supposed to have been tho Voluntil 
of Ptolemy. Tho north-eastern portion of Down was 
at an early period ocenpit'd by tho Piets. This region 
abounds witli stone circles, cromlechs, and subterranean 
galleries, which usually mark the presence of this peculiar 
people. 

The presence of St. Patrick in this county in tho sixth 
century is attested by authentic records, and can be traced 
with topographical exactness at the present day. Down- 
patrick, Saul, Dromore, Morville, and Bangor were the chief 
ecclesiastical foundations of tho saint and his immediate 
successors. Newry Abbey was established in 1158. The 
county was overrun by the English in 1177. In 1883 tho 
Irish overturned the English rule in Ulster, expelled many 
of the Anglo-Norman families, and remained supreme in 
tho county for more than two centuries. During the 
sixteenth and seventeenth centuries, by deaths, conquests, 
and confiscations, tho English crown gradually acqnind 
power over the whole comity. 

Of the pagan antiquities of Down the most remarkable 
is a stone cromlech, inclosed by a circular ditch of extra- 
ordinary dimensions, called the Giant's Ring, near Lisburn. 
The incloBure is nearly half an English mile in circum- 
ference, and the ramparts are fitill from 12 to 14 feet in 
height. There are stone monuments of the same character 
at Sliddeny Ford, near Dundrum, and Logaraney in tho 
parish of Drumgoolan. There is a remarkable cairn, or 
sepulcliral pile of stones, on the top of Slieve Croob. 
Along tlie Armagh boundary of Down there extends a 
great earthen rampart, called by the people of the county 
tho Dane’s Cast, and sometimes Tyrone’s Ditches. There 
are numerous raths or earthen entrenched mounds through- 
out Down, of which the most remarkable are at Down- 
patrick, Donaghadco, and Dromore. Of tho Anglo-Norman 
military antiquities of Down the Castle of Dundrum is tho 
most important. It is imposingly situated on a rock over 
the bay, and consists of a circular keep with numerous 
outworks, which underwent many sieges between tho 
fourtccutli and seventeenth, centuries. There are other 
military and castellated remains at Moume, Newcastle, 
Castlewcllan, Rathfriland, Ardglass, Killougb, Ardquin, 
Portaferry, Bangor, and Hillsborough. ^ 

The chief occlcsiastical remains in Down are at Down- 
patrick, where there are the ruins of the cathedral and of 
three other religious houses. There is a round tower at 
6 
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Dnimboy near Belfast. At Greyabbey there is still standing 
in good preservation a part of the ancient abbey founded 
here in 1192 by Africa, daughter of the King of Man and 
wife of De Coorcy. Near Downpatrick, at the base of 
Slievo-na-Griddle, are the wells of Struel, or, as they are 
sometimes called, St Patrick’s Wells. 

DOWN is the term applied to the soft feathers which 
immediately coyer the skin of birds. That obtained from 
some kinds of water-fowl is applied to many useful pur- 
poses, eider and swan’s down being the most valuable. 
The quantity of down annually imported into the United 
Kingdom averages from 40,000 to 50,000 lbs., the price 
being about 8s. per lb. The term is also applied, in botany, 
to the fine hair of plants, and is a cellular expansion of 
the cuticle, consisting of attenuated, thin, semitransparent 
hairs, either simple or jointed end to end, or even branched, 
as in the Mullein. When attached to seeds it renders them 
capable of being buoyed up in the air and trauspurted from 
place to place. 

DOWNING COLLEGE. CABCBRIDGE, was 

founded by Sir Gcorgo Downing, Bart., of Gamlingay 
Park, in Cambridgeshire, who by will dated 20th Decem- 
ber, 17X7, devised estates in the counties of Cambridge, 
Bedford, and Suflblk, first to Sir Jacob Gerard Downing, 
and afterwards to other relations in succession, and in 
failure thereof, to build and found a college in this 
. university, on a plan to be approved of by the two arch- 
bishops of England and the masters of St. .Tolin’s and 
Clare colleges. Tito college was founded by charter, 
22nd September, 1800 ; the statutes were framed in 1805 ; 
and a piece of land having been purchased, the first stone 
of the college was laid 18th May, 1807 ; but it was not 
till 1821 that buildings sufhcicut for opening the college, 
and comprising nearly two sides of a large court, were com- 
pleted. A now wing was added to the college in 1876. 

Under tlio new statutes this college consists of a 
master, two professors (one of tlie laws of England 
and the other of medicine), at least eight follows (two 
of whom only are required to reside), and ton scholars. 
The objects of tho foundation are stated in the charter to 
be tho study of law, physic, and other useful arts and 
learning. The annuid value of a foundation scholarship is 
now £50, with the addition, in some cases, of rooms rent 
free, and an allowance for commons. They are tenable at 
least until tho holder be of standing to tfike a degree in 
arts, law, or medicine, with a power of further extension 
vested in the society. Minor scholars may also from time 
to time be elected from persons who are not members of 
the university, or who have not resided one whole term in 
any college in the university. Provision is made for ono 
or two chaplains, according to the circumstances of the 
college, the right of appointment being vested in the master. 
The professors are elected by the archbishops of Canter- 
bury and York and the masters of St John's, Clare, and 
Downing colleges. 

DOWNPAT'BICK, the assize town of the county of 
Down, in Ireland, and formerly a p.;rliamentary borough, is 
situated near tho south-westeni angle of Strangford Lough, 
18 miles S.E. of Belfast. It consists chiefly of four main 
streets, which meet near its centre. Its chief buildings and 
institutions a^ a cathedral, an Episcopalian church, a 
Bqmsn Catholic, two Presbyterian, and a Methodist chapel, 
county court-house, county prison, diocesan school, union 
WKtrkhoase, lunatic asylum, iuflrmary, fever hospital, and 
barracks. The cathedral was defaced by Edward Bruce 
in 1816, and again by Deputy Gray in 1588, but it has 
been thoroughly resbwed, and tho interior handsomely 
decorated. There are shown the tombs of St. Patriot 
St. Columba, and St. Bridget Tho town has manpfnoturos 
of lihon, soap, leather, and malt liquors. A small export 
trade is carried on by means of vessels of 100 tons, which 
can come up to Quoile Quay, a mile from tho town — vessels 


of larger tonnage discharge at the steamboat quay, lower 
down the river, and there is also a railwaf to Donagbadee 
harbour. A rath not far from tlie gaol, and formerly 
known as the Itaih Keltain (the Fort of Celtain), is the 
largest in the county, being 895 yards broad at the base- 
and surrounded by three ramparts. A short distance to 
the east of the town are the famous wells of Struel, to 
which on midsummer-day crowds of pilgrims formerly 
resorted. The population in 1881 was 8901—1825 being 
male and 2076 female. The number of inhabited houses 
was 747. 

DOW'BY among the ancients had some peculiarities 
calling for brief notice. 

In Homeric times the husband purchased his wife, in 
fact, by rich gifts given to her relations ; but in historic 
times tho wife usually brought n dowry to her husband. 
This, however, though used by him, was always considered 
to belong to tho wife and children, and was returned to the 
wife in case of a divorce. 

The great facility and frequency of divorce among the 
Bomans (so that St. Jerome speaks of a twenty-fifth wife 
marrying a twenty-fourth husband) led to much com- 
plexity in arrangements of dowry ; for though the husband 
retained tbe dowry as his property, an endowed wife (waior 
dotateC) had great power over him, as if divorced she could 
claim her dowry, and this would probably put him to 
inconvenience. The comic dramatists and the satirists 
have made much merriment over this situation. 

DOXOL'OGY. tho name of a form of giving glory to 
God, is applied to the concluding paragraph of the Lord's 
Prayer, ** Thine is tho kingdom, and the power, and tho 
glory,” which is left out of many of tbe ancient copies of 
St. Matthew’s Gospel, and entirely in that of St. Luke. 
The Gloria Patrly or “Little Doxology,” introduced by 
the Athanasiaus to enforce their dissent from tbe Ariau 
faitl), is the short hymn used in tbe church service at the 
end of each psalm, and of which there is a rhythmical ver- 
sion in severd metres. The “ Great Doxology,” the Gloria 
in ExceUU^ is simply an expansion of tho angelic hymn 
(Luke ii. 14) sung in the Roman Catholic mass. 

DBA'BA is a genus of plants belonging to the order 
Okucifera. Drnba verna (common whitlow-grass) is an 
exceedingly common plant, ornamenting old walls and dry 
banks in the spring, before other flowers make tlioir appear- 
ance. It is found tliroughout Europe, and is most abundant 
in Great Britain. Draha aizoon (ovorgi'eon whitlow-grass) 
is a native of Bavaria, Austria, Hungary, Transylvania, and 
the Carpathian Mountains. Draba aizoidet is a native of 
gravelly soils in almost every country of Europe. It is a 
rare plant in Great Britain, and has been found on rocks 
and walls at Pennard Castle, near Swansea. Tins plant is 
suitable for rock-work, as it has bright-yellow flowers and 
glossy leaves with hairy margins. In this genus the pod 
(silicle^^is short, only slightly convex, with the dissepiment 
in its broadest diameter, and numerous seeds. 

DBAOaB'NA, a genus of plants belonging to the order 
loliacese, and nearly allied to Yucca and Cordylino; the 
ovules are solitary in each cell, and erect ; the bony is in- 
dehiscont. The genus was established by Liunaens, andi 
named from one of its species yielding the resinous exuda- 
tion familiarly known by the name of Dragon’s Blood, a 
translation of the Arabic name dum al akhwain^ met with 
in Avicenna and other Arabian authors. 

The species of Dracaena aio tliirty-flve in number, and 
found in the warm ports of the Old World and in many of 
both Asiatic and African islands, whence they extend south- 
wards to the Cape of Good Hope and Australia, and north- 
wards into China and to the eastern parts of India, as the 
districts of Silhet and Chittagong. Species ore also found 
in Socotra and tbe Canary and Cape Verd Islands, as well 
as at Sierra Leone. From this distribution it is evident 
that the species require artificial beat for their cultivation 
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Sn England. They are found to thrive in a light loam, 
and may bo gi^wn from cuttings sunk in a1)ark bed. 

Of the several species of Dracaena which have been 
described by botanists, there are few which are of much 
importance either for their useful or ornamental properties. 
Among them, however, may be mentioned />raca;na terming 
alis^ a species rather extensively diffused. The root is said 
by Bumphins 4o be employed as a demulcent in cases of 
diarrheea, and the plant as a signal of trath and of peace 
in tho Eastern Archipelago. It “ is tuberous, and often 
weighs from 10 to 14 lbs., and after being baked on heated 
stones much resembles in taste and degree of sweetness 
that of stick liquorice. Tho Yitians chow it, or use it to 
sweeten puddings. They were ignorant of the art of ex- 
tracting an intoxicating liquor from it, known to the Ha- 
waiians. The leaves are excellent fodder for goats, sheep, 
rabbits, and cattle, and are used for this purpose by the 
white settlers. In the Hawaiian Islands it is used for hedges, 
and the loaves for thatching and for wrapping up bundles 
of food, charcoal, &c.; the leaves also serve among the native 
women as a medium for communicating ideas, which appears 
to be somewhat similar to the system of quipos employed 
by the ancient Incas.” (Scemann, “ Flora Vitionsis.”) In 
the islands of tho Pacific Ocean a sweetish juice is ex- 
pressed from its roots, and afterwords reduced by evapora- 
tion to sugar. Tho root is called ti or tii in tho island 
of Otaheite, and thence no doubt corrupted into tea-root 
by the English and Americans. In the Sandwich Islands 
generally an intoxicating drink is prepared from this root, 
as well as from the roots of Piper meihysticuni, 

Pracana Draco is tho best known species, not only from 
its producing dragon’s blood, hut also from one specimen 
having so frequently been described or noticed in the works 
of visitors to the Canary IsJands. 'rhe most celebrated 
specimen of this tree grew near the town of Orotava, in the 
Island of Tenerifle, and was found by Humboldt in 1790, at 
several feet above the root, to be about 40 feet in circumfer- 
ence ; lower down it measured nearly 79 feet. Sir G. Staun- 
ton had previously stated it to bo 12 feet in diameter at tho 
height of 10 feet, and Ledru gave even larger dimensions. 
The groat size of this enormous vegetable is mentioned in 
many of the older authors ; indeed, os early as the time of 
Bethencourt, or in 1402, it is described as largo and as 
hollow as it was a few years ago ; whence from the slowness 
of growth of Dracsonas has been inferred the great anti- 
quity of a tree which four centuries so little changed. But 
it is probable that this tree was not nearly so old as was 
supposed, for it is now known that tho Draesana is of very 
rapid growth when young. It was destroyed by a hurricane 
which occurred in 1867. See Dbagok’h Bloot). 

DRACHBK or PRAM. There are two drachms re- 
maining in our system of weights; the first is the six- 
teenth part of tho ounce, which is tho sixteenth part of 
the pound avoirdupois of 7000 grains. In tho national 
standard, the troy pound of 6760 grains, there is no dram; 
but this weight occurs in that particular division of tho 
troy pound which is used by apothecaries, in which tho 
dram is the eighth part of the ounce, which is tho twelfth 
part of t he po und of 6760 grains. 

PRAOHMA (Gr. drachmij literally a handful). Like 
the Roman As, the Greek drachma was both a weight 
and a coin ; and, as in the case of tho as, the metal whicli 
f)nco served both to buy and to measure soon became of 
different values in these different capacities. We have the 
same case in the English pound and tho Frendi livre. As 
a coin the Attic drachma was in silver, and in value about 
equal to a Freqph franc. Tho drachma was the chief coin 
in use among the ancient Greeks. It was divided into six 
oboli (o6o2oO, and there were silver half-drachmss, and 
smaller coins down to quarter-oboli in the ^st times of 
Athens. Later the oholus was degraded to bronze. The 
didrachma, tridraohma, and the tetrodrachma (two, three, 


and four drachmn), sometimes called tho diver Stater, 
were its multiples. The last waa the largest form of 
Greek silver. The average weight of live drachmas in the 
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British Museum is 60*92 grains, and of three tctradrachmn, 
260*56 grains. 

PRACZN'A or PRACO'ION, the colouring matter of 
dragon’s blood. It is of fine red colour and very fusible ; 
it may be worked between the fingers, and drawn into 
threads. It melts at about 180° Fahr. 

PRA'CO (tho Dragon), one of the old constellations, 
referred by Hyginus to tho fable of the Hcsperidcs. Tt 
is constantly stated by tho older writers as being placed 
between Ursa Major and Ursa Minor, which hardly suits 
the present position of the constellation, since its princi- 
pal stars are all contained between Ursa Minor, Cepheus, 
Oygims, and Hercules. The two stars in the head ifi and 
y, tho latter celebrated as passing very near the zenith of 
the south of England, and as being tho one used in the 
discovery of aberration) are nearly in the line joining « 
Gygnl (Deneb) and Arcturus ; while seven or eight smaller 
stars wind round Ursa Minor in such a manner as to ren- 
der the name of tho constellation not inappropriate. The 
extreme star (A) is very nearly between the Pole-star and 
its pointers. But as Mr. l*roctor has pointed out, if ^ 
and y are taken as the eyes and 81 Hercules us the tip of 
the nose, a very fair winged dragon may be constructed, 
which was more probably the ancient constellation than the 
present nondescript animal. Draco is figured in our Plate 
OoNUTicLLATiONfi, Hortliem Hemisphere, close to the Pole, 
twice crossing the solstitial colure. The star » Draconis, 
called Thubaii by tho Arabians, and much brighter once 
than it now is, which lies near the tail of the Great Bear, is 
very remarkable os having been at one time the Pole-star. 
Indeed it was much more accurately tho Pole-star about 
2700 B.C. than the present Pole-star is now ; for, as prob- 
ably all readers know, our Pole-star describes, daily a circle 
round the true polar point. The place of tho Pole reels 
round in a circle in 25,868 years, and the curve from » 
Draconis (Thuban) to tho present Pohj-star is between a 
fifth and a sixth of this circle, llie polarity of Thuban 
leads to some very remarkable results as to tho orientation 
of tho Great Pyramid [see Pyramids], and explains the 
names of many of the constellations, now so distorted, os 
may be proved by anyone rotating a celestial globe with a 
point near Thuban for its pole. Ho will see Argo sail on 
an upright keel. Centaur and Altar will stand erect, &c. 

RRA'CO, an Athenian legislator who was living in 
621 B.c. Suidas says that he brought forward liis code 
of laws in this year, and that ho was then an old man. 
This code was extremely severe, and tho proverb of tlie 
ancients was that Draco's laws were written not in ink 
hut blood; hence our own common phrase ‘‘Draconian 
severity.” Nearly all crimes were punishable with death. 
Solon in 694 modified this code very considerably. But 
its original severity is probably exaggerated. Aristotle 
says (“ Polit.” ii., at tiio end) that Draco adapted his laws 
to tho existing constitution, and that they contained 
nothing peculiar beyond tho severity of their pq^alty, 
which, in many cases, was death. Draco is said to have 
been much honoured and to liave perished through the 
cloaks of a large assembly in the theatre at JEgina being 
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thrown upon him or before him in compliment as in our 
day wo throw a bou quet to a singer. 

DRACON'TOJM (from a Greek word signifying a snake, 
because the stem is mottled like the skin of a serpent), a 
genus of plants belonging to the order Aroidace^ Dra- 
canUum polyphyllum has a tuber resembling a small cake, 
producing one or two leaves, with long, clouded spotted 
petioles, resembling the skin of a snake. It smells so 
powerfully on first expanding that persons have been 
known to faint from the stench. It is also said to excite 
the nerves of hearing, and even induce a state of catalepsy. 
It is a native of Guiana, Surinam, and other parts of equi- 
noctial America, where it is called Labarri, and i-egardcdas 
a remedy against the bite of the Labarn snake, w'bich its 
spotted leafstalks resemble in colour. The Dracontium 
fotUdum of Linnaeus, the skuiik-wce<l and skunk-cabbage 
of the United States, is now referred to tlio genus Syiiiplo- 
carpus. The genus is allied to Orontium, Antburium, 
I’othos, and Acorus. There are six species, all natives of 
tropical America. Tin* spadix is cylindrical, with the 
flowers on tJie upper part, the wliolc inclosed by an over- 
nrehing persist ent spat he. 'J'ho tiowersaro hermaphrodite, 
with from four to eight segments in the perianth. The 
ovary has from two to four cells, each with a single ovule, 
w'hich is affixed to the inner angle. 

DRAG'OMANS (from the Turkish Trukeman\ the 
Interpreters attached to the Kuvopcan consulates and em- 
bassies in the Levant, and the guides or couriers of travel- 
lers in the East, especially in Kgy])i and ralcsiinc. At 
Constantinople they aro the chief, and in most cases the 
sole, medium of communication between Christian amhas- 
sadors w'ho are ignorant of the Turkish hingnage, and the 
Ottoman Porte. They are men born in the country, and 
are chiefly descended from old Genoese orVeiietiaii settlers. 

BRAO'ON, a name frequcmtly mentioned in the alle- 
gories of the Jews, Chinese, and otluir Oriental nations. 
Among the Greeks and liomans it w^as a kind of fabulous 
monster furnished with wings and feet, and ha\ing the 
head and body of a serpent. “ It is from tlioso giant ser- 
pents,” says Dr. Kitto, “ w’hieh at n remote period were 
evidently still more colossal than that which is reported to 
have opposed a Roman anny, or the skeleton of another, 
above 100 feet in length, found more recently in India, 
that the vague but universally spread notions must have 
arisen in tbo earliest antiquity, and been perpetuated to 
our own time, which typified the deluge and all great 
destructive agents under the form of a dragon or monster 
serpent. Wo find them embodied by the ancients in tbo 
form of dragon temples, consisting of huge stones set 
upright in rows, such as that of Cadchis no doubt was. 
Such temples once existed in Asia Minor. Northern Africa, 
Gaul, and Rritain (that at A bury in Wiltshire being several 
miles in length); and where their design can be traced out 
sufficiently in osisting remains the serpentine figure is ever 
observed to glide through or sustain a diagram of similar 
materials — a circumstance which appears best explained 
by considering them more or less astronomical, but funda- 
mentally reposing upon traditions concerning the ark, the 
preserver of human life in tlu! act of struggling wdth the 
overwhelming element.” 'riicso dragons are frequently 
introduced into^tho legends of mediaeval chivalry. Her- 
cules, Apollo, and Perseus are all represented as slayers of 
dragons* One is represented in the Vedie mythology as 
I tno antagonist of Indra, and in the Apocalypse the angel 
lays hold on the dragon, that old serpent, which is the 
devil.” Hence it is a favourite symbol of art to represent 
the triumph of Christifnity over unbelief by a dragon 
transfixed or trodden under foot, as in the case of St 
George and the dragon* ^ 

DRAGOON (Draco) is the formidable name of a genus 
of small arboreal lizards, distinguished by having a wing- 
like expansion of skin along their sides, supported by the 


six anterior false ribs, which are slender and extend out- 
wards, stretching the membrane at the wilf of the animal* 
Ry moans of this parachute these creatures are enabled to 
skim from branch to branch, like fiying squirrels, with great 
ease, but they cannot boat the air as the bat does. When 
not in use the membrane is folded so close to the body as to 
be almost imperceptible. It is highly ornamented. Below 
the throat bangs a long pointed dewlap, sujfportcd by the 
hinder horns of the hyoid bone. On each side of the nock 
is a fold of skin, and there is generally a small cervical crest. 
The limbs are long; the thighs arc destitute of pores; the 
tail is long and slender ; the tongue is thick and rounded ; 
the skill is covered with small imbricated scales, of which 
those of the limbs and tail are carinated. In their habits 
these little sweeping lizards are arboreal, and search among 
the leaves and in the crcviccs of the bark of trees for in- 
sects. They arc prompt in their actions. Several species aro 
known, natives of India, the larger Malay islands, and the 
Philippines. The best known species is the Draco volam. 
They are all very small animals, measuring as a rule only 
2 or 8 inehes exclusive of the tail* Mr. Wallace says that 
when their “w'ings” are expanded in the sunshine they 
look more like some strange insect than a lizard. 

DRAG'ON ROOTS* a term applied to pieces of cane 
that have hud the fibres of the wood beaten out and 
separated at the one end, so as to form a sort of brush. 
They are used for the purpose of cleansing the teeth. The 
decorticated roots of the vine and marsh-mallow aro some- 
times employed for the same purpose. 

DRAG'ONET (CalUonymcs) is a genus of fishes of 
the order Acantiiopteuygh and the Go»y family 
(Gobiidse). The dragonets are remarkable for their gills 
having but a single small opening placed near the nape of 
the neck. Their ventral fins are widely separated, larger 
than llie pectorals, and situated under the throat, Tlie ^ 
head is oblong and depressed. The eyes are placed on 
the top of th(i head and rather close together. The body 
is smooth and without scales. The upper jaw is very 
protractile. The teeth are small, numerous, and placed 
on the jaws only. The anterior dorsal fin has three or 
four flexible spines. The species are rather numerous, in- 
habiting the temperate seas of the Old World. They aro 
all small and beautifully ornamented. The ornamentation 
changes witli age and sex, being most brilliant in the 
mature males, wliich also have the fin-rays prolonged into 
filaments. On the British coast is found the Gemmeous 
Dragonct or Skulpin {CaliitmymuB lyra). The prevailing 
hue • of this species is yellow of Various shades, with 
sapphirino stripes and spots on the head and sides of the 
body. The ventral and caudal fins are bluish black. 
This species is common in various parts of our own coast 
as well as that of Ireland. It also occurs in several places 
in the Medlton'anoan, and also in different parts of the 
coast of Norway. 

DRAGONST'Tl, XK>BIBNl'CO, the most famous of 
all performers on the contrabasso (double bass), was bom in 
1755 at Venice. Ho played in the orchestra of the theatre 
there at thirteen. He was soon engaged at St. Mark's 
Cathedral, and was so much admired that it was not till 
1784 that ho was permitted to leave the province. He 
come to London to play at the opera, and astonished every 
one by his performance, making 1:1s huge instrument take 
the lightest violoncello parts in concerted music, &c. He 
had composed a great deal of music for his instrument 
while in Italy. He may, indeed, be said to have discovered 
the full powers of the contrabasso. The eminent violon- 
cello player Lindley was at that time in hisi prime, and for 
half a century did those two play together, inseparable 
companions, at the same music desk, according to the 
well-established custom of joining a violoncello to a contra- 
basso in the orchestra. Dragonetti frequently visited the 
Continent, was friendly with Haydn and with Beethoven, 
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Imt ha borne was henceforth in London. He played to 
the last, andi^ied at London in 1846 at 'the advanced 
age of ninety-one. 

BRAOON-FISBXS (Pegasidn) is a gronp of fishes 
whose natural affinities are not olearly understood. They 
are sometimes regarded as belonging to the order Lopho- 
BRAKGUii. By the latest authority, Dr. Gunther, they 
are doubtfnll 3 bplaccd among the Acas^tuoptebtoii, next 
tile armed gurnards (Cataphracti), of which the Sying 
gurnard is an example. There is only one genus, con- 
taining four species, from the Indian, Chinese, and Aus- 
tralian seas. The body is entirely covei*ed with bony 
plates, which are blended together on the trunk, but 
movable on the tail. The pectoral fins are large and 
strong, not unlike a bat’s wing in shape. They are com- 
posed of simple rays, some of which are somotimes spinous. 
The snout is elongated. The mouth is toothless. The 
vertebrae are thin, and there are no ribs. The nature of 
the gills, which are four in number and have the ordinary 
laminate character found in the Teleosiean fishes, separates 
this group at once from the Lophobranchii. The Common 
Dragon-fish or Sea-dragon (Pegasus draconis)^ figured in 
Plate IL, Acanthoftekyoii, is common in the Indian 
Ocean. Three other species are known — Pegasus volanss 
Pegasus natans, and Pegasus lancifer^ the last two having 
a more elongated body. All the species are of small size, 
and live on sandy shoal-places near the coast. 

DRAOON-SXy is a common name for a well-defined 
group of insects, the genus Libellula of Linnieus. The 
position of this group in a systematic classification of 
insects is somewhat uncertain ; they may, however, most 
conveniently be regarded as forming a suborder (to which 
the name Odonata has been given) of NKunorTRRA. 
Their beauty has gained for them among the French the 
name Demoiselles,” and the formidable powers of biting 
and stinging which they are popularly supposed to possess, 
the name horse-stingers ” in some parts of England, and 
devil’s darning needles ” in the United States. Harmless 
as they are to man and the larger animals, to tiie weaker 
memWs of their own class, insects, they prove, both in the 
imperfect and perfect condition, merciless tyrants. The 
perfect dragon-fly is a monster of ferocity and voracity. 
He hunts and captures his prey on the wing, devouring 
even large butterflies ; nor does he refuse to give battle to 
a wasp. He is not satisfied with sucking the blood of his 
victims, but devours them entire, rejecting the hard por- 
tions in the ordinary way in the shape of pellets. The 
dragon-fly in its imperfect condition has a spedal con- 
trivance to secure its prey. This consists of the “ mask,” 
a peculiar modification of the lower lip {Idbiuin), The 
basal part, the chin (meattim), is elongated and slender; 
to this is articulated the labium proper, which is very 
large and dilated to its extremity, and hears a pair of 
palpi, which are usually powerful forceps. This mask is 
very large, and when at rest entirely covers the mouth. 
When the animal is about to seize its this apparatus 
can be shot out, in some cases to a distance of half an 
inch, in front of the head. 

Returning to the perfect insect, the wings, four in number, 
are nearly equal in iuzo and form — a beautiful piece of net- 
work, which resembles the finest lace, with the meshes be- 
tween filled with a transparent glossy membrane. Some 
of the genera have wings always expanded, even when the 
creatures are resting, so that they can on being disturbed 
take flight in an instant, there being no necessity for them 
to unfold their wings. These insects can fly in all direc- 
tions without turning — ^backwards and forwards, and to 
the right or left, so that to those inexperienced in their 
habits they are very difficult of capture. The smaller 
dragon-ffies are equally alert. Specimens are sometimes 
taken at sea at great distances from land— more than 600 
miles in one instance. The body is long and slender. 


The bead is large and very freely attached to the thorax. 

The antenne are short and bristly, consisting at most of 
seven joints. The eyes are very large ; three small ocelli 
are also present The jaws are veiy strong, and when 
at rest are covered by tbo upper lip. The prothorax 
is very small, consisting only of a narrow ring ; the rest 
of the thorax is largo. The legs are long and slender. 

The abdomen varies in form, being broad and somewhat 
flattened in a common Britirii dragon-fly {Libellula de- 
presscL)^ and in others extremely long and thread-like; 
all gradations between the two extremes are found. 

It ends in the male in two curved, in the female in two 
simple, appendages. 

The pairing of the sexes takes place in the air. The 
female lays her eggs in the water of lakes, rivers, &c. 
The larvae, as before noticed, arc remarkable for their pre- 
daceous habits. They pass insensibly into the pupa state 
by numerous moults, with no change of habits, and but 
little of form except as regards size. When the pupa has 
attained its full size it crawls up the stem of a water- 
plant a few inches above the surface. Hero it remains 
till the skin splits longitudinally down the back, and the 
head and thorax, with a bit of the abdomen, of the perfect 
insect are drawn out, the head hanging downward. At 
this stage the body is suddenly curved forward and up- 
ward, the legs of the perfect insect now grasping the 
anterior part of tlie pnpa case, which still retains its 
original attachment. The rest of the abdomen is now drawn 
out, and is seen to he already long and slender as com- 
pared with the case which contained it. The wings are still 
very small, but even as tlie dragon-fly stands dining to 
its case an increase in size is noticed. Suddenly it leaves 
the pnpa-casc and walks rapidly up the stalk of the plant 
for a little way. The abdomen becomes inflated, and the 
wings can be seen growing, the actual motion being appa- 
rent. This may be done several times till the wings are 
full grown, the abdomen after each walk regaining^ its 
usual shape. The probable explanation of this curious 
phenomenon is that “ by the exercise of walking respira- 
tion is quickened and the air-vessels in the abdomen are 
filled with air, which is expelled thence, possibly by a 
voluntary muscular contraction, into the wings, and by 
filling tlie vessels which run through the wing-nerves, 
stretches the wing to its full size” (Stavoloy, “British 
Insects ”), 

Dragon-flies have almost a world-wide distribution. 
They are not found, however, in the Polar regions, and are 
most abundant in the tropics. About fifty species are 
fonnd in England. They are usually divided into three 
families — Agrionidse, LibellulidsB, and jEschnidas — all of 
which find representatives in this country. Many of them 
are of great beauty, the species of the genera Agrion and 
Calepteryx bearing off the palm. The Great Dragon-fly 
{jEsekna grandi^ is the largest of the British species, 
being nearly 8 inches in length. Some Brazilian species, 
however, attain a length of nearly 7 inches. 

DBAOONNADBS (Fr. from dragon, a ^oon), the 
name given to certain infamous porsocutions instituted in 
France for the forcible conversion of the Huguenots to 
Roman Catholicism during the latter part of the seven- 
teenth century, in the reign of Louis XIV. ^ Tbo first ex- 
periment of tlie kind was made in the province of Poitou 
in 1681, a regiment of cavalry being sent into the province 
to be quartered upon those Protestants who refused to 
forsake their religion. The cruelty and violence of those 
men proved so effectual that similar measures were adopted 
in Bearn, Languedoc, Guienno, Angoumois, and finally in 
every province where the Huguenots had obtained a foot- 
hold. Everywhere the troopers were encouraged to plunder 
and destroy the property of those upon whom the|f were 
quartered, and to use both menaces and torture to induce 
conversion. As those who professed to bo converted were • 
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exempted from the quartering of soldiers for two years 
large numbers went over to the Roman Catholic Chtirch, 
and the clergy of the latter, who had carefully concealed 
the real state of things from the king, found but little 
diiBculty in obtaining from him in 1C85 the revocation of 
the Edict of Nantes (1598) and the Edict of Grace (Nimes, 
1G29). The cavalry then undertook to suppress all gather- 
ings of the Protestants into assemblies or conventicles, and 
though every effort was made to prevent it, a wholesale 
emigration of the Huguenots took place, 80,000 settling 
in London alone during the ten y«*ars that followed these 
events. In France tlie dragonnndcs appear to have been 
continued to some extent until 1750. 

DRAGON'S BLOOD is a resinous ])roduct of various 
plants. The chief source is a palm, Calamnf J)raco^ a 
native of the Malay Arcliipelago. The ri])p fruits are cov- 
ered with a red dish ‘brown, dry, resinous substance. In this 
state they arc collected and allowed to remain till the resin 
drops off. The resin is afterwards melted, cither by the 
natural warmth of the air or by artificial heat, and then 
moulded into the different forms in which it occurs in com- 
nvirce. Sometimes the ripe fruits are sliaken into bags, 
and the resin so obtained is formed into pieces about the 
size of beans, which are then wrapped up in leaves ; this is 
a kind much prized in the East indies. An inferior kind 
is obtained from the fruits thus treated being exposed to 
.the heat of the sun or a slow fire, and the exudation formed 
into small cakes. What remains after these processes is 
run out, and forms a very inferior kind. The best kinds 
occur in rods about 1 or fool long, about the thickness 
of the finger, covered with tlie fronds of the palm ; this is 
tlio “dragon’s blood in reeds” of phannucy {sanguis dra- 
conis in baculis). At one time ibis resin was eunsidered 
astringent, and used medicinally ; but it has been shown 
that it does not possess astringent properties, and its use 
is now confined to colouring plasters, tooth powder, and 
varnishes. 

A voiy tnucli smaller supply of “ drop dragon’s blood” is 
collected from Dracesna Cinuahariy a tree belonging to the 
Lily order (Liliacem), and a native of the isle of Socotra. 
Professor Buyley Balfour, who Wcas scut out to investigate 
the natural productions of this interesting island, has fully 
reported upon the native dragon’s blood. “ The Socotran 
gum resin is the old kiumbari mentioned by Dioscorides. 
It is known on the island ns ‘ edah;’ among the Arabs it is 
* kfltir.' The plant is endemic, and nearly allied to Z>ra- 
ccBtia Draco of Teneiiffe. From the other gum-resin pro- 
ducing species, Drcuiania OmbH of Abyssinia, and />r«rcpfi« 
schizanlha of Soinali-Iand, of which we have as yet but 
imperfect knowledge, it is apparently quite distinct. The 
gum resin exudes in tears from the stem of the tree, and 
is collected after the rains, the gatherer chipping off the 
tears into goat-skins. There are three forms in which 
the gum resin is expiated. Of these ‘ edali ainsello ’ — tlie 
tears as they exude from the tree — is the purest and most 
valuable fonn ; 2} lbs. fetch one dollar. The second best 
kind is called *• edah dukkah.’ It consists of the small 
chips and fragments of the tears which have been broken 
off in separating the gum tears from the tree or by attri- 
tion ; it sells at one dollar for 4 lbs. The cheapest is the 
*edah mukdeha^^,’ which brings one dollar for 5 lbs., and is 
vety impure. It is in the form of small flat-sided masses, 
and consists of fragments of gum resin and refuse of the 
gatherings melted together into a fiat cake, and then broken 
up into smaller portions.” 

Another source of dragon’s blood is Dracmna Draco ^ a 
native of the Canary Islands. It is collected from the 
cracks made by gashing the tmnk ; and being tonic and 
astringent, it has been used in dian'hoeaand passiv^iicmor- 
rhages. This resin has been found in ihe caves in which 
the native Gnanches buried their dead, and it is supposed 
, that they used it in embalming. Another tree that yields 


dragon’s blood ^HPierocarpusDracoyoncti theLegaminossa. 
The resins obtained from the two last-mentioned sources do 
not find their way into European markets. See Calamus, 

DttACiKNA. 

DRAGOON' (Fr. dragon)^ a name originally given to a 
troop of light cavalry raised by Marshal Brissac in the 
year 1600. 'Ihe title seems to be derived from the cir- 
cumstance that the carbine carried by thq^e troops had 
the figure of a dragon’s bead worked upon the muzzle. 

At one period ihe name dragoon was used to indicate a 
soldier trained to fight either on foot or on horseback, and 
regiments trained in this way still form part of some of the 
continental armies. In the British army the dragoon is 
purely a cavalry soldier, the regiments being divided into 
heavy and light according to the weight of the men, horses, 
and appointments. The men are armed with breech -loading 
carbines, sabres, and j)istuls or revolvers, but the sabre is 
still regarded as the chief weapon. 

DRAGUIGNAN. the capital of the French depart- 
ment of Var, stands on the river Artubio, 490 miles S.E. 
from Paris, and has 9000 inhabitants. The town is situ- 
ated ill a fertile plain Kuironnded by an amphitheatre of 
hills covered with vines and olive-trees. It is tolerably 
well built, ornamented with numerous fountains and many 
rows of trees, and travesrsed by a canal from the Artubie, 
which moves the machinery of several factories. The chief 
buildings are — the court-house, the prison, the clock 
tower, which is built on the summit of a high rock, and 
the hospital. The inhabitants manufacture coarse wool- 
lens, soap, olive oil, leather, stoekings, silks, wax-cancllea, 
and earthenware. The environs produce excellent fruit 
and wines. The town has tribunals of first instance and 
of commerce, a college, a library, a cabinet of medals, a 
museum of natural history, and a botanic garden rich in 
exotic plants and beautifully laid out. 

DRAXNAGB, METROPOLITAN MAIN. Untif 
the year 1847 the sewers of London were managed by 
eight separate commissions of sewers. The surveyor of 
each earned out his own particular views, regardless of 
his neighbour, and the result was most unsatisfactory, 
for such a system naturally led to great inconvenience 
and a wasteful expenditure of public money. Eventually 
seven of the commissions were consolidated into one, 
the City Commission still remaining separate. The new 
commission, called the Metropolitan Commission of 
Scw’crs, was appointed in the above-mentioned year, but 
it has since been succeeded by the Metropolitan Board of 
Works. In 1848 people began to remonstrate against 
the evils arising from the disi barge of sewage into the 
Thames, and to urge the importance of the parifi<»tion of 
that river. At that time, however, the public mind was 
not generally prepared for a bold and comprehensive 
remed^y; bat the matter duly became more urgent, and 
various plans were from time to time devised to remove 
the evif. That which was ultimately adopted was pro- 
posed by Mr. J. W. Bazalgotte, the engineer to the 
Metropolitan Board of Works, and commenced in Feb- 
ruary, 1859. It would require a volume to give a 
detailed description of all the immense works connected « 
with the scheme, but some of the more important portions 
of them may be briefly described. In preparing his plans 
Mr. Bazalgette had two great objects in view— to relieve 
the low-lying districts from floods and the evils incident 
to a tide-locked drainage (for many of the old sowers, 
particularly on tlie south side of the river, were sever^ 
feet below high-water mark, and conld discharge their 
contents only at low water), and to purify the Thames to 
the greatest possible extent Another important object 
was to provide for the conveyance of the sewage to the 
final outfall by gravitation, thus making the drunage 
self-acting, and avoiding, as far as possible, the use of 
artificial means. Accordingly, he has divided the north 



DRATNAGF.. 


87 


BRAINING. 


.«ide of tho river into three distinct drainage areas, called 
respectively tli^ high-level, tho middlo-lcvel, and the low- 
levri. Each district is separated from the one below it by 
« gigantic conduit, which, running generally from east to 
west, and cutting all existing sewers at right angles, 
intercepts the sewage in its How to tlie Thames, and 
carries it away far below the city. The high-level sewer 
is 9 miles in Jength, and its diameter, which commences 
at 4 feet, is gradually increased to 12 feet, as the 
intercepted sewage requires a wider channel. The depth 
below ground is from ao to bO feet, and tho inclina- 
tion is such as to secure a velocity of about 3 miles an 
hoar, which is considered hy tho best authorities as more 
than sufficient to make tho drain self-cleansing. The 
head of the sewer is at Hampstead, whence it runs due 
east through the fields to Stoke Newington, intercepting 
both tho Fleet and the Hackney Brook, and it then pro- 
ceeds in a south-easterly direction to Old Ford, on the 
river Lea. At that point, after draining an area of lU 
square miles, it forms a junction with the middle-level 
sewer. The latter extends from Kensal Green, passing 
along tho Uxbridge Road and Oxford Street, and thence 
through Glcrkenwell and Bethnal Green to Old Ford, and, 
with its branches, is upwards of 12 miles in length, 
draining an area of 17 square miles. It varies in size 
from 4 to 12 feet in diameter, in depth from bO to 
■30 feet, and the rate of inclination ranges from 2 to 
18 feet per mile. From Old Ford the combined sewage 
of the high and middle level areas is carried downward 
in a double conduit to Abbey Mills, which is the point 
■of junction with tho low-level sewer. The low-level 
sewer follows as closely as possible the course of the 
river from Chelsea to Blackwall, and is then turned in a 
north-easterly direction to Abbey Mills, where its sewage, 
collected from an area of 11 square miles, is raised, by 
pumping, to the upper levels, and from that point tho 
whole sewage of London north of the Thames, with a 
slight exception, flows by gravitation through three 
parallel drains, each 9 feet in diameter, to the final outfall 
at Barking Creek, about 11 miles from London Bridge. 
In this scheme adequate provision was made for storms 
and sudden falls of ruin. Tho drainage of tho western 
districts, on the north side of tho river, including Acton, 
Hammersmith, and Fulham, and comprehending about 
^1 square miles, is intersected by a sewer running east- 
ward from Chiswick Mall through Walham Green and 
along the banks of the Thames to a pumping station at 
Pimlico, where the sewage is lifted into the low-level 
sewer above described, and carried thereby to the second 
pumping station at Abbey Mills. Tho size of tho western 
aewers varies from 3 feet 9 inches X ^ 6 inches to 6 

feet 9 inches. Their gradients are from 3 to 10 feet per 
mile, and they aro at a depth of from 12 to bO feet. 
The total length of these sewers is about 7 miles. 

On the south side of the Thames works of a similar 
character have been constructed. Tho only difference is 
that the southern district has been divided into two areas 
of drainage, a high-level and a low-level, instead of three ; 
but, on the other hand, what is call^ the high-level 
sewer consists of two lines — one from Glapham to New 
’CrosSj forming a middle-level sewer ; and tho other from 
Dulwich to New Cross, being a high-level sewer. From 
that point they are carried in tho same trench, but at 
•different levels, to Deptford. Here they discharge their 
storm waters through two sowers, each lOJ feet in 
■diameter, and the sewage is conveyed by four lines of iron 
pipes under the Creek into the outfall sewer by gravita- 
tion. The h^h-level sewer drains an area of 20 square 
miles, embracing Dulwich, Clapham, Camberwell, and 
Peckbam, and it has an indination varying from 2^ to 50 
feet per mile. The low-level sewer takes its rise near 
Wandsworth, thence it runs through Wandsworth and 


Battersea-flelds to tho Brlxton Road, and so on through 
tho l(Jw-lcvel districts to Deptford, wheie its waters are 
raised to the high-level sewer. It drains an area of 22 
square miles. From the pumping staticn at Deptford the 
entire sewage of London, south u{ the Thames, is carried 
in a conduit of 11^ feet in diameter by Greenwich to 
Woolwich, and thence over tho Rrith marshes to a pump- 
ing station at Crossness, where it is lifted into a storage 
reservoir, and discharged into the river at high water. 

Tho above, of course, is a mere outline of the London 
Main Drainage Scheme. No mention has been made of 
branch drains, extending many miles in length, .and con- 
veying the sewage of remote isolated districts to tho great 
intercepting sewers. Enough, however, has been said to 
sliow that the sebeme is one of unexampled magnitude. 
It provides for Hie drainage of a total area of 101 square 
miles, involving the construction of more than 70 miles of 
intercepting sewers, nearly all underground, of upwards of 
12 miles of colossal outfall sewers, and of a large number 
of bridges, pumping stations, and reservoirs — themselves 
works of no ordinary kind. Tho original estimate was 
about £3,000,000, but in consequence of the rise in the 
price of bricks and other building materials, caused hy riie 
increased donmnd created by these and other extensive 
works, ilu; actual cost was considerably more ; and it was 
necessary to expend a large sum in improving the old 
main lines of sewers, and covering all open streams, before 
the London drainage could be pronounced perfect. 

At the outfalls the sewage, according to tho original 
plan, was to have been cast into the Iwttom of tho river 
during the first two hours of the ebb tide only. The 
period of discliarg^j was restricted to those hours, because 
then the sewage would have been deodorized and dilated 
by a volume of water twenty times greater than that 
which formerly diluted it at I^ndon ; and because each cbh 
tide would, in returning to the son, convey it to points 12 
miles below the outfalls, or 2fl milos below London Bridge, 
through a constantly enlarging flood. But many careful 
observers are convinced (against the opinion of the majority, 
it is true) that the river was never clear of sewage — a largo 
section of tlio stream being always full, and poisoning the 
air as the tide bustled it to and fro. 

The main drainage was not actually finished until 1875. 
The portions connected with the Chelsea embankment and 
the western pumping station were tho last parts completed. 
The pumping station is close by tho Thames at Pimlico, 
where the sewage of the district is raised 18 feet into the 
low-level sewer, which conies the drainage to the pumping 
station at Abbey Mills, >yhero it is again lifted into the 
outfall sewer, by which it is conveyed to Barking Creek. 

In the twenty-one years between 1866 and 1876 nearly 
500 miles of sewers were made in the metropolis, under 
the direction of Mr. Bnzalgette, at a cost of £7,000,000. 
This is in addition to 800 miles of connecting sewers 
whicli w'ero laid by local boards and vestries. Drains 
1300 miles long arc sufficiently surprising, but it is only 
when we recollect the largeness of scale, the engineering 
difficulties which had to be surmounted, and the solid 
maimer in which the great sewers have been constructed, 
that we can fairly comprehend tlio magnitude of the work 
that has been accomplished. Two things only aro now 
wanting in this connection to satisfy tho sanitary arrange- 
ments of the metropolis. One is, that the sewage shall 
not continue to be emptied into tho Thames, to pAllnte 
and poison the stream, but be turned to profitable use 
on tho land; the other, that tho water supply shall be 
rendered pure and adequate to the requirements of the 
population. As regards the first point, the marked 
increase of fish in the metropolitan portion of the river, 
and the decided decrease of offensiveness* during the 
summer, are clear proofs of its improved state, 

DltAlNlNa. See AGBicuLTUUi£. 
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DRAnnKOS* in rural economy, is a term applied to cruised to some purpose in the West Indies. In 1572 ha 
the flowing of urine or any excrementitious, feculent, or sailed again for the Spanish Main with tl^ Patha^ of 70 
putrescent liquids into the common dung-heap of the farm- tons, and the Swan, of 25 tons, the united crews of which 
yard. The application of drainings to compost heaps is amounted to seventy-three men and boys. Ho was jmned 
now extensively practised both by scientific and practical off the coast of South America by another bark from the 
fanners; and those who neglect this provision sustain mate- Isle of Wight, with thirty-eight men ; and with this insig- 
rinl loss by being driven to the necessity of making expen- nificant force ho took and plundered the town of Nombre 
sive purchases of manure both at home and abroad. But, de Dios, and made great spoil among the Sp^ish shipping, 
as it has been judiciously observed by a German writer on After some extraordinary adventums Drake returned to 
agricultural chemistry, the farmer wlio buys guano, bone- England with his frail barks absolutely loaded and crammed 
dust, or other artificial manures, but does not look carefully witli treasure and plundered merchandise, and on the 9th 
after his drainings, is extravagant; for he brings the same of August, 1573, anchored at Plymouth, 
thing into his yard at great cost which he might have for Dr^e was employed for a time in the service of the 
nothing if he did not suffer it to flow or evaporate uselessly qncen in Ireland; but in 1577, under the secret sanction 
away from the same. That drainings feriili%e tlic soil every j of Queen Elizabeth, he departed on another marauding ex~ 
farmer must be aware even from childhood, but how great j pedition, taking with him five vessels, the largest of which 
Is their power in this respect, and how much of this power | was of lOO and the smallest of 15 tons. The united crews 
may be lost by careless preservation and treatment, many ! of this miniature fleet amounted to 164 men, geniletMn 
fanners do not yet know. Were it otliorwisc, draining- and sailors. After many adventures along the coasts of the 
tanks, commodiously placed, would he provided in every South American continent, where some of his attacks were 
farmyard; one would no long(‘r find on a fann great completely successful, Drake, on 20th August, reached 
puddles of dungy and urinous drainings, or brown currents Cape Virgencs, and sailed through the Strait of Magel-' 
of liquid guano strcniping forth from every farm iuclosurc, Ian, being the third navigator who performed that pass- 
to be lost ill the gutters or village pond.” age. On the seventeenth day after making Gape Virgones 

The great manuring value of drainings arises principally he cleared the strait and entered the Pacific or South Sea. 
from the quantity of nitrogen and potash contained therein. | Having obtained an immense booty by plundering the 
We find that in the twelve months’ drainings of a cow there I Sponirii towns on the coast of Chili and Peru, and by tak- 
exists as much of nitrogen as is to he found in 5 cwts. of the I ing, among many oilier vessels, a royal galleon called the 
best guano; and of potash, about cwt. Moreover, if | Cacafuego, richly laden with plate, he sailed to the north 
these twelve months’ drainings were collected and dried, it ; in the hope of finding a passage back to the Atlantic a 
has been computed that about C cwts. of solid extract might { little above California. After reuebing 48*^ N. lat. the 
bo obtained from them, which in fcrliliziug power would be | severity of the cold induced him to alter his intentions, and 
equal to the best South American guano. he determined to follow the example of Magellan and 

In the collecting of compost heaps and the application of steer across the Pacific fur the Moluccas. He thence 
drainings all the refuse matters connected with a farm may j reached Plymouth by Java and the Cape of Good Hope, 
be profitably made use of; such as soap-suds, dish-water, • on 2(Jth September, 1579, having circumnavigated thtf 
blood, ashes, soot, peat-dust, sawdust, rubbish, sweepings globe and spent many months on the almost unknown 
of mud, dirt, &c. These heaps may he kept moist by being ! south-western coasts of America. Drako was most gra- 
frequently saturated with urine; and it will bo found that | ciously received at court, and Elizabeth partook of a banquet 
when its watery portions have evaporated the ammoniacal i on board tlio vessel, and there knighted the captain. Dur- 
combinations produced by its nitrogen are still retained, ing port of the year 1585, and the whole of 1686, Drake 
partly by the earth and partly in the humus. The process was actively employed against Philip II. on the coasts of 
of fermentation is materially accelerated by occasionally Spain and Portugal, in the Canaries, the Capo Verds, the 
stirring up the mass. Thus by the accumulation of such West India Islands, and on tho coast of South America, where 
compost heaps tlic farmer is able to secure considerable Carthagena and other towns were taken and plundered, 
advantages from the employment of many Bub.stances and In 1687, when formidable preparations were making in 
liquids which are ordinarily thrown away or allowed to the Spanish ports for the invasion of England, Elizabeth 
remain as nuisances on his farmstead. appointed Drako to the command ol a fleet equipped for 

DRAKB, SIR FRANCIS, was born in or about the the purpose of destroying the r nemy’s ships in their own 
year 1546, in Devonshire, llis father, who was exposed harbours, which service was very effectively performed. He 
to some persecution a.s a Protestant during the reign of destroyed four castles and a great number of vessels of all 
Maiy, retired with his family to Kent, was ordained, and sorts on the coast from Cadiz to the Tagus, and this he 
became vicar of Upiior, on the Mcdwuy, near Chatham, called singeing the King of Spain’s beard.” These opera- 
Francis thus grew n]< among sailors, and wdiile he was yet tinns delayed the sailing of the armament more than a year, 
very young was appi enticed to a neighbour, tho master of and gavh Elizabeth time to prepare for her defence. Hav- 
a bark, who carried on a coasting trade, and 8oinetimc.s ing thus performed the public service Drake bore away to 
made voyages to Zealand and France. This man on his tho Azores, on the lookout for the treasure ships from 
death, having no children of his own, bequeathed to young India, and he was so fortunate as to fall in with an 
Drake the bark and its cquipment.s. Drake, liowever, soon immense carrack most richly laden. He took it of coarse, 
sold his ship, and embarked himself and his fortune.^ in and ho generously spent a considerable part of his prize- 
Sir John Hawkins’ last and unfortunate adventure to the money in supplying the town of Plymouth with good fresh 
Spanish Main. ^'Drako lost all his property, but acquired a water, for hitlierto there was none, except what the iubabit- 
chiiracter for skill and courage, having brought safe home ants fetched from a mile’s distance, 
tl^e bark which be commanded, a vessel of 50 tons. Desir- His next service at sea was as vice-admiral in the fleet 
ons of revenging himself upon the Spaniards, and being under Charles Lord Howard of Effingham, lord high admiral 
joined by a number of sea adventurers, who mustered of England, which, with the assistance of the elements, 
among them money enough to fit out a vessel, Drake scattered and destroyed the Invincible Armada ” of SpaiD. 
made two or three voyages to tho West Indies to gain in- [See Aumada.] The seamanship of Drake,* Hawkins, and 
telligence and learn the navigation of these parts; but j Frobisher contributed largely to the happy result In the 
Camden adds that he also got some store of mond)' there, ' following year, 1589, Dr^e was employed as admiral in 
**by playing the seaman and tho pirate.” In 1570 he oh- , an unsuccessful expedition sent to Portugal to support the 
tabled a regular commission from Queen Elizabeth, and i claims of Antonio, a pretender, against the sovereignty 
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asBiuned by the Spaniards. In 1595 Drake and Sir John 
Hawkins, with a l|ind force under tlie orders of ‘Sir Thomas 
Baskerville and Sir Nicholas Clifford, were sent with 
twenty-six ships to attack the Spaniards in the West 
Indies. When they got among the West India Islands 
Drake and Hawkins quarrclJed, and before reaching the 
cast end of Puerto Rico Hawkins died. Drake attacked 
Puerto Rico, an^was defeated. Sailing away he took and 
burned Rio de la Haclia, Ranchcria, Santa Martha, and 
Nombre de Dios, but gained little booty. Drake remained 
in the harbour of Nombre de Dios, while Baskerville made 
a vain and ruinous attempt to cross the Isthmus of Darien. 
A fatal disease broke out among the soldiers and sailors, 
and many of his men and three of his captains died. Drake 
himself fell sick, and expired on 27th December, 1595, in 
sight of Puerto Bello, which ho had formerly taken and 
plundei’ed. 

DRAMA (Gr. drama, action). The drama or dra- 
matic art is that art which exhibits human actions by 
means of language and theatrical representation. It is 
not easy to define what human actions, or what connected 
scries of hnman actions, are adapted for dramatic purposes, 
that is, for representation on the stage ; for if the dialogue 
is BO far detached frain action as to be capable of no 
further representation than that of two or more persons 
expressing in conversation that wliich is written, there is 
no drama in the sense of the term which we are now con- 
sidering. In order to fix the attention of a great number 
of spectators there must he soma plot-interest which com- 
inauds tiio sympathies of all, somo series of events in which 
human passions arc developed, some catastrophe or end 
which is BO connected with the preceding events as to be 
in the nature of a consequence, possible or probable ; and 
the whole must he comprehended within such limits of 
time that the audience may not be wearied. For enter- 
tainment some pleasurable sensation, though it may be 
mingled with pain, is essential to make dramatic represen- 
tation successful. 

The distinction of the drama into tragic and comic, or 
the representation of human suffering and violent passion, 
of constancy in misfortune, of poetical and heroic actions 
against opposing fate, and the representation of love in- 
trigues, ludicrous adventures, laughable positions, tlie follies 
and little incidents of domestic life, is not an essential dis- 
tinction. The drama, whether tragic or comic, is still the 
exhibition of human life under somo aspect. The ultimate 
purpose, as of all literaiy efforts and of all art, is moral ; 
to exalt, to purify, and to correct. The dramatist who 
best fuliilB the end of his intellectual activity is not absorbed 
in his own feelings, from which ho must detach himself as 
much as possible ; he must i*enounce his own individuality 
in order to contemplate the individuality of others, and 
the modes in which human beings act when they come in con- 
tact with each other. It is true that he whose intellectual 
and moral constitution is not both comprehensive and varied, 
can have little knowledge of, and less sympathy with, tho 
universal mind and passions of man, and cannot therefore 
view them as dramatic objects ; but it is no less true that 
he must be able to look on others out of himself, and use 
his own understanding and passions as a key to the in- 
terpretation of the diversified scenes of hnman activity. 
Shakspeare, the greatest dramatist who ever lived, leaves 
us in almost entire doubt as to his own character, taste, 
politics, and religion. 

The toste for dramatic representation is universal, thongh 
the representation itself may be varied infinitely ; and some 
nations perhaps have never had anything to which wo can 
give the name of 9 drama. We cannot therefore attribute 
the invention of the drama to anyone nation. That of the 
Hindns is quite independent of the drama of the Greeks. 
But as European civilization must bo traced back to that 
of Greece and Rome, so the drama of modem Europe has 


its nltiiqate origin in the dramatic literature of Greece and 
Rome, the mysteries” and “ moralities' ’of the middle ages 
having failed to produce a fresh school, and having had 
the ancient principles engrafted on their wild stock, to 
use a figure, when the long sleep of the dark ages yielded 
to the awakening of the Renascence. 

The ancient drama, containing dialogue, chorus, speech, 
and song, which was one of the most perfect art-forms 
ever developed, and wliich still largely influencos our stage, 
is so important a theme as to demand an article to itself. 
Under Gukuk Drama, therefore, the reader will find a 
full account of this subject. The Roman drama was so 
exact a copy of the Greek in form, and often in words also 
(Plautus and Terence for tho most part simply translating 
from Menander and other Greeks), that it is included in the 
same article. It seems necessary, however, to add here a 
few brief sketches of the history of the drama among tho 
lending modern nations. After the downfall of tho ancient 
civilization, in the general extinction of polite literature and 
liberal art which darkened for so many centuries tho moral 
face of Europe, every trace of truly dramatic performance 
or composition seems to have disappeared. The Satiirnaliun 
pageants — the Feast of Fof»ls, the Feast of the Ass, &c. — 
exhibited during the long interval of the doi'k ages, cliiofiy 
at the Christmas and New Year festivities, alone in some 
dcgi'ce filled the place of the old theatrical portion of the 
religious celebrations. To arrive once more at any indica- 
tion of the general existence of what can with propriety 
bo called a religions drama, wo must descend to u later 
period of Kuropf‘an history. 

In England, as in ancient Greece, the native drama 
arose from religion; and it is possible that had it not 
been for the influence of the Uonascence, and the conse- 
quent return to classic models, a new and finely national 
type of drama might have now been flourishing among us. 
The English miracle-plays and mysteries arose during the 
fourteenth and fifteenth centuries. They were the good- 
natured attempts of the monks to bring viridly before tlio 
people, in tho form of dialogues between the sacred per- 
sonages, tho main parts of tho Bible narrative. In the 
dense ignorance that prevailed such presentations were 
tho only true method of touching the lower classes. Tho 
response was immediate and enthusiastic. The perennial 
dramatic instinct was satisfied, and what began from a 
holy motive was continued for tlie sake of the hearty 
pleasure found in it by all. In remote parts of tho 
Continent these miracle -plays yet continue, as in Tyrol 
and Bavaria (at Obcr-Ainmergau, &c.), and the Christ 
or the Virgin of the stage passes through life with some 
dim mysterious refiectioii of tho sanctity assumed on 
the stage still clinging to him. Joseph Mayer, the 
** Christ” of the Ober-Ainmergau play about 1875, was 
an often-described example of this pseudo-identifica- 
tion of tlie actor with the spirit of the character bo 
represents among primitive peoples. So it was in old 
England witli the saints ” of the miracle-plays and tho 
personages of tho Bible mysteries. As people advanced 
in knowledge, however, this original reverence for tho 
strange life-giving art fell off; monks and neighbours 
were known W such, and the humours of tho times were 
freely introduced, till many of the sacred stories were almost 
travestied. The reader of this curious literature (very 
interesting, moreover, if full license to skip ” be accorded) 
will usually find Noah’s wife a broadly comic person, and 
can usually perceive heroic efforts on the part of the 
ancient monkish scribe to make his demons mirth-giving 
creations. It was not a difficult step fi-oni the mysteries” 
to tho “ moralities,” wherein tho leading characters were no 
longer persons but passions, vices, and virtues ; sometimes 
under their own iiamo, as Folly, Avarice, Vice, &c., sonfe- 
timos under couveniioiial names, as Bruins (Liberty), 
! Aristides (Justice), &c. lleiicc at last arose an English 
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comic drama, for in 1550 or thereabouts (it was published 
in 156()) the headmaster of Eton, Nicholas Udull, briufring 
into a rough imitation of Terence's form, familiar to him 
as a scholar, the comic elements in the moralities,*' pro- 
duced Ralph Roister Doister," the first composition 
in English worthy of being called a play. It is a succcs- 
sion of farcical scenes, divided into acts on the Roman 
(t.e. the Greek) model, and probably was written for the 
boys to act at their festivals. Not long afterwards ap- 
peared the first English tragedy, “ Gorboduc,” by Sackvillo 
and Mrs. Norton, acted in It followed classical 

models and seems to us dull and heavy, being full of 
terribly long speeches, but in its time it was considered 
admirable. It must have seemed an cxtroordinaiy novelty 
in the form of its versification, fur it is in blank verse, 
then a quite new form of writing. The new art thus 
opened did not lack followers. Lyly improved vastly upon 
Sackvillc, and Marlowe outshone Lyly. Indeed, such an 
outbm'st as that of Mai'lowe in England is paralleled only 
by the sudden splendour of ^schyhis among the Greeks. 
From Lyly, whom none but a few diligent students now 
•have patienee to read, wo are plunged at one step into poetry 
abounding in pasilages which are worthy of Sliakspcarc. 
[See Marlowe.’] Greene, Nosh, and I'eele, men of great 
and original minds but of very loose lives, and of only tem- 
porary influence in the school, succeeded Marlowe, but 
almost contemporary with them was tlm immortal Shak- 
speare (Pcele was born in 1658, Greene in 16C0, Shak- 
speare in 15G4), and as soon as that gigantic power turned 
from the world of poetry, enriched by “ Venus and Adonis,** 
“ Lucrccc,” and the earlier sonnets, to seek its proper sphere 
in the wide range of the drama, all the lesser lights paled. 
It is astounding to think that Marlowe could almost be 
amd to bo the first English dramatist and Slinkspcarc the 
aecoitd (Shakspeare was twenty-c'iglit, and on tlio point of 
publishing ** Venus and Adonis," wlien Marlowe perished 
in a tavern brawl), and that our drama sprang to 
anch pei*fcction at one bound. Shakspeare became an 
actor, and his plays are for the most part re-writings of 
the stock pieces of his company. His knowledge of stage 
necessities and his dramatic and poetic genius combined 
to form the world’s wonder tliat >ve know. He is known 
to have played the ghost in “ Hamlet,” and Adam in “ As 
you Like It,” but docs not seem to have risen to any great 
height of public favour as an actor. 

Shakspearo’s contemporaries would bo esteemed giants 
if his own colossal splendour did not overtop them. 
George Chapman, Ron Jon son (*^ O rare Boii Jonson ! **), 
and the friends and co-workcrs Beanmont and Fletcher, 
are more esteemed year by year. Their fancy, exuberant 
to faultiness, their crowded ideas and images, their fine wit 
and their genial adventurous spirit, play like free mountain 
breezes around one who turns to them from Johnson and 
Addison, It was the palmy time of the English drama. 
For the separate achievements of these poets the reader is 
referred to the respective articles upon each of them. 
Webster, Ford, Massinger, and Shirley closed this grand 
epoch. As Charles Lamb says in his Specimens,*’ still 
the best general introduction to the Elizabethan drama we 
possess, tlieso men spoke nearly the same language, and 
had .a set^of feelings and moral notions in common.” 
' Puritanism absorbed the energies of the nation, and the 
drama of the stage gave way to the excitement of the 
rapidly changing scenes of real life. With the Restoration 
the stage again reared its head. Formally suppressed by 
the rigid Puritans, it I'ebounded into license on regaining 
its freedom. Just at first It took a rather extraordinary 
turn, for the king and his gentlemen having spent their 
lives in Frwoe, saturated with the style of Qomeille and 
Rheino, Sir William Davenant endeavoured to imitate the 
grandiose periods of those somewhat frigid writers, and 
even condescended to remodel Shakspeare in that style! 


Drydcn introduced the rhymed tragedy in still closer imi« 
tation of the French, defending it formal]^ in his celebrated 
pamphlet of 1668 on “ Dramatic Poesy.” The result was 
one of the most amusing works in the language, the witty 
Buckingham’s ** Rehearsal,” when Diyden, snuffbox in 
handy voice, gesture, and expletives all carefully studied by 
the arcli-mimic, was made to superintend the rehearsal of 
a rhymed tragedy (“ The Two Kings of ^ntford ”) under 
the character of Bayes. The nickname stuck to him 
through life, and rhymed tragedy was emshed onoo and 
for all. In tragedy Drydcn was succeeded by Otway, Lee, 
and Rowe. It is painful to look at the next step in our 
drama — the full unmitigated result of the open licentious- 
ness of Cliarles’ court, when once the elder grave survivors 
of the great Puritan epoch had died away. Wycherly, 
Congreve, Farquhur, Vanbrugh, into what a terriblo sink 
of obscMiity their genius had been plunged ! Worse than 
anything else, the freedom which the Elizabethan drama- 
tists had taken with women’s parts occasionally, since 
every one knew that they were played by boys, was not 
only made the rule instead of the exception, but was con- 
verted from indecency into obscenity by actresses for the 
first time appearing on the stage. It has taken from that 
day till our own for the stage to recover its proper charac- 
ter as an honourable career for a pure-minded noble woman, 
so deeply did it sink in the times of Nell Gwynne and 
“ Bracegirdle the Brown.” The gallants of the time, for 
the better view of the actresses’ charms, sat upon the stage 
itself, and sometimes did not scruple to address them even 
in that public place (see Pepys’ Diary,” &,c.) But our 
own are better times in this respect, and it now only de- 
pends upon an actor’s or an actress’s own character whether 
their prof(*ssion is to ennoble or to endanger their virtue. 
Lamb’s defence of his enjoyment of these Charles 11. 
writers is in itself a cnishing satire. He says of Congreve 
(our of the best) that ho has spread a privation of mbral 
light, I will call it — rather than by the ugly name o|||)al- 
pable darkness— over his creations. No decent charac^ter 
is to bo found, conscqaeiitly, all being alike improper and 
unnatural, one looks on without the moral judgment coin- 
ing into play, as at a puppet-show.” It may be so, but 
this group is a lasting disgrace to our history. It was 
checked suddenly by Jeremy Collier, a man of no particu- 
lar talent or merit, but so penetrated with disgust at the 
stage of his day, that his ** Short View of the Profaneness, 
&c.,” published in 1G98, brought the rush of filth to a 
close. Dr}’den, who had soiled his fame by yielding to the 
demands of the court for loose comedies, at once kissed 
the rod ; — “ If he be my er amy let him triumph, if he be 
my friend he will he glad of my repentance. It becomes 
me not to draw my pen in defence of a had cause, when I 
have BO often drawn it for a good one.” Vanbrugh and 
Congreve tried to reply, but the jests stuck in their tiiroat. 
It yeeded a generation before light comedy could revive 
from its merited downfall, and then Goldsmitii, and better 
still, Sheridan, with all the wit and more, and with none 
of the indecency, began the modem comedy of manners. 
The latter’s ** Bivds,” and his yet finer ** School for Scandal,” 
are mastei^ieceB as fresh now as the day they were written. 
Lms brilliant, though almost as great favourites, are the 
“Good-natured Man” and “She Stoops to Conquer” of 
Oliver Goldsmith ; and it is Sheridan, and not Goldsmith, 
who is the true heir of the “Restoration” comic dramatists. 

The recoil from the vicious “Restoration” school was 
OR violent and overstrained as was that sobool itself from 
Puritan thought The heavy pomposity of Congreve, 
Addison, and Johnson make their once famous tragedies 
now unreadable. The third stage of tfhr drama, critical, 
imitative, frigid, and lifeless, reached its culmination of 
absurdity when the poet Thomson could find no better 
lamentation over his heroine than the line— 

" Oh Bopbonisba, Sophonlsba, oh ! " 
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One admires the instant retort from the playhouse gallery 
with which a humble critic condemned the play, echoing 
the actor's line with an improvised imitation — 

“ Oh Jemm^ Thomson, Jemmy Thomson, oh I ” 

Ridicule is indeed the only way to meet such offences 
against true art. It is hai*d to say why tragedy has sunk 
so low. Lord IJyron in the last generation wrote some 
fine dramatic (but not stage) works, Coleridge produced 
for Drury Lane the second-rate “ Remorse," but the 
attempts of Sheridan Knowles only serve to make “the 
darkness visible.” Yet brighter times are surely at hand. 
Shakspeare is loved, honoured, and acted as never before — 
the main body of the people, and not only a few persons 
of taste, finding their chief delight in listening to his works. 
Lord Tennyson has delighted this generation with **Tbo 
Onp," and it is to bo contideiitly hoped that the audience 
being ready and fit, tragic poets will be forthcoming. 
Meanwhile light comedy found a remarkable and original 
writer in Robertson, who had many imitators, in the third 
quarter of this century, and melodrama, spectacle, and 
comic opera (wherein Gilbert and Sullivan bid fair to be- 
come as fixed a conjunction as iSeaumont and Fletcher, 
parvis compon&re magnei) haw reached higher and purer 
flights than at any other peri^ in England or among any 
of the contemporary continental nations. 

England thus had the grand Elizabethan tragic and 
comic period, followed by the fine (though licentious) period 
of witty comedy of the “ UestoratiouJ’ and the all too brief 
burst of high comic power in the Georgian era. It is so 
with other nations ; each has its one great dramatic period, 
and in many cases this is followed by a brief afterglow. 
We proceed as briefly as possible to indicate their times 
of power. 

In France Corneille, under I^ouis XIV., shone forth 
in the middle of the seventeenth century as suddenly as 
didibur Marlowe in Elizabeth’s time, a century before. 
He was followed in his noble tragic vein by the more 
correct and classic, but rather frigid Racine (the slavishly 
obedient pupil of the critical lioileuu), and in his fine 
comedy by Molibre, whose originality and poetic power are i 
equal to that of his predecessor, while his wit and fun 
are on all hands acknowledged to surpass that of any age 
or land. For over two centuries the world has laughed its 
heartiest with Molibre, and it shows no sign of ceasing yet, 
Alolibre has had but one succeshor, Beaumarchais, whose 
“ Barber of Seville ” (middle of tlie eighteenth century), 
with its sequel, the “ Marriage of Figaro,” merits its world- 
wide renown, and is as fresh as ever to this day, preserving 
its rich humour even in the trying form of opem-libretto 
(both as Mozart's **Nozz6 di Figaro” and as Rossini's 
masterpiece, the ** Barbiere di Siviglia”); and Corneille and 
Racine have likewise had but one successor, Voltaire. 
Voltmre's theatre,” however, is certainly his least suc- 
cessful work. The authority of Boileau and the classicists 
was overthrown in the second quarter of this century by 
Victor Hugo in a series of magnificent romantic dramas, 
“ Hemani,” “ Buy Bias,” &c., setting the pattern for a fine 
outburst of poetical sta^-writing, which has now given 
way to elaborately-worMd comedies closely built upon 
contemporary manners. Dumas the Younger is tho ac- 
knowledged leader of this last school* 

In Germany Lessing is tho great originator, at tho close 
of the lost century, both of tragedy and comedy. His 
** Nathan the Wise ” is one of the plays of the world. But 
the glory of Germany is the immoi^ pair, Goethe and 
Schiller, whose Faust ” and “ Wilhelm Tell ” respectively 
are honsebold words in every civilized nation. But this 
centniy, thus brilliantly inaugurated, has seen no Gennan 
•nccessor worthy of being named after these monarobs of 
the lyre. 

In Spain the palmy period was rather before that of 


France Lope de Vega (beyond all dramatists the most 
fertile) and his greater successor, Calderon, cover the first 
half of the seventeenth century. We may therefore class 
the gi-eat periods of the countries already named in the 
order of their occurrence — thus, England, Spain, France, 
Germany — and tho succession is extremely close. 

In Italy Metastosio's sentimental opera-libretti, and Gol- 
doni’s witty comedies in the Venetian dialect, illuminate tho 
latter half of tho eighteenth century with works of the highost 
merit in their several departments ; and in Alficri, second 
husband of the Countess of Albany (the lady’s first husband 
having been the unhappy Charles Edward, tho “ Young 
Pretender"), tho Italian stage at the close of last centuiy 
possessed the only true tragic poet of the first order. 

Therefore it is fair to say, speaking broadly, that tho 
modern drama has extended but a little way into tho pre- 
sent era. The nineteenth century, brilliant as it has been 
in science and the mechanical arts (and possibly because 
of this), has as yet no great names to show in this depart- 
ment of literature, the drama. 

Tho great poet-musician Wagner, in his noble works 
from “ ber Fliegeiidc Hollander” (tho Flying Dutchman)* 
to “ Parsifal,” souglit in our day to recreate tho drama in 
tho ancient Greek sense. In his view the pootiy of litera- 
ture, of music, of the pictorial arts (both of costume and 
painting), of gesture, and of oratory, should all again take 
part, as they did in the times of ^schylus and his succes- 
sors in ancient Greece, to produce one great art-form, tho 
only one fairly worthy of tho name of drama. (Sec his 
pamphlet, Oper und Drama,” which set the worid of 
music by the ears in the middle of the niiictcouth century.) 
But when Wagner died in 1882 he left no successor. If 
we may reckon his grand works, as he wished them to be 
reckoned, under the heading of “ dramas,” then indeed tho 
stage of the ninotoenth century also has its glory in him- 
self ; but there will bo few wlio will not consider that of 
all stage works those of Wagner have the least title to the 
name of drama, since plot-interest is oftentimes almost ab- 
sent from them ; and there wdll he probably none who will 
not class them as musical rather than as literary produc- 
tions. By cuininoii consent they rank as a distinct class 
of the Opkua. 

DBAM'MXN or DBABK, a seaport in Norway, in the 
amt of Buskerud, on tlie river Dram, which here enters the 
Drammenfiord, in the Gulf of Christiania. It has about 
16,000 inhabitants. The town is divided into three quarters 
— Bragiiaes on the northern, and Stroemsoe and Tangcn 
on the southern bank of tho river. These ore united by a 
handsome bridge. Bragnaes consists of a row of houses 
about a mile in length. Tho principal trade consists in the 
export of timber and iron. leather, tobacco, oil, sailcloth, 
&c., are manufactured. Shipbuilding is carried on. Tho 
harbour has depth suilicient to allow vessels to lie along- 
side tho quays. The imports are salt, cools, wine, spirits, 
colonial produce, and mannfactured goods. The town is 
noted for tlie manufacture of carrioles.^ or light tilt-carts. 
The women of Druininen arc considered the greatest beauties 
in Noi-way. 

DRAUGHTS, the name of a game played on a board 
divided into bquares like chess, to which, however, as an 
intollcctual exercise it is very inferior, although it has 
become very popular. Two parties play, each having a 
set of twelve “ men,” one black and the other white, but 
the whole of them must be played on squares of one colour; 
in England tlie white is generally chosen. Each player sits 
with what is called the “ double comer ” (/.e. the corner 
where two of his pieces are in close juxtaposition) on his 
right band, and tho men are moved alternately by each 
player, but only by one square at a time, and in a diagonal 
direction. A piece cannot bo moved if an opponent's nikn 
stand in the way, unless there bo a vacant square beyond 
into which it can be placed ; when this is the case the 
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piece leaped over Ib taken and removed from the board. 
Several men may be taken in one move (or rather aeries 
of moves) if found with an open square between each 
two. If a player refuses to take a man, his own piece is 
“ huffed ” and removed from tlio board. Whichever party 
succeeds in taking all his adversary's men, of course, wins 
the game. If either player reaches the last line of squares 
on the opposite side of the board, that piece is called a 
^^king,” and crowned'* by placing another on the top of it. 
Kings may be moved either backwards or forwards (though, 
as before, only diagonally and one square at a time), and 
this additional power is a great advantage to the player 
who first obtains the gi’eatest number of crowned heads, 
and in his favour the game usually ends. It holds much 
the same relation to chess that bag.atcllc does to billiards. 

DRAVE, a river of Austria, whicli, rising in the Pus- 
tcrthal, near Innichon, in the western port of the Tyrol, 
flows S.K. to Yillach in Curinthiu, whence it runs K. as 
far as Marburg in Styria; below this its course is S.E. 
along the northern border of Croatia and Slavonia, W'hich 
it separates from Huriguiy, until it falls into the Danube, 
* from the right baqk, about 13 miles below Kssek. The 
whole length of the Dravn is about 360 miles. It becomes 
navigable at Yillach. Its tributaries are the Mur, which 
joins it at Lcgrad, the Gail, the Gurk, Clan, J^uvant, &c. 
The valley of the Drave above Warasdin in Croatia is nar- 
row and hemmed in by high mountains, which in a few 
places, as at Seidlich and Kossig, approach within a few 
hundred feet of eacli other. In this part the current is 
very rapid, but from Warasdin the river flows sluggishly 
through a level country, forming swamps in many places. 
Gold-dust is found in this river. The lower pait of its 
course is navigated by steamers. 

DBAW'BACK is a tem applied to repayments of 
duties (customs, excise, or stamps) previously charged on 
commodities, but from which they are relieved on exporta- 
tion, that they may bo disposed of in a foreign market on 
the same terms as if they had not been taxed at all. Were 
these duties not remitted the commodity so taxed would 
not be ordered from those foreign countries, where articles 
of the same kind could be purchased free of such duties. 
The only articles on which drawbacks are now payuhlo are 
beer and spirits, gold and silver plate, tobacco manufac- 
tured in the United Kingdom, and roasted coffee shipped 
as stores. Adam Smith, in his Wealth of Nations,” dis- 
cusses drawbacks, and sees in them nothing adverse to 
sound political economy under the given conditions. 

DRAW'BRXDGS, a bridge used in ancient castles and 
in modern fortresses over a ditch or fosse, and capable of 
being raised up at one end so as to cut off the means of 
access. Drawbridges are usually formed of boards nailed 
to a frame constituting a platform, which is furnished 
at one end with hinges fastened to a beam placed parallel 
to one end of tliv frame. Tlie bridge is raised by means 
of chains passed through the masonry of the gate, and 
these cliains ore worked either by wheels or by hand. 

DRAWING* in its strict meaning, is the art of repre- 
senting objects on a flat surface by lines describing their 
forms and contours alone, independently of colour or even 
shadow, although the latter is closely allied with drawing, 
both in practice and in theory. Alluring as colour is to the 
'e 3 re, and principal as It seems to bo in painting, it is really 
^ subordinate to drawing, because, unless assisted by form, 
it is nearly valueless and unmeaning, and incapable of ex- 
pressing anything ; whci-eas form can distinctly represent 
objects without tlie aid of oolonring or shadow. The latter 
is the adjunct and ally of the other two, being governed by 
both, inasmuch as form determines the position of shadows, 
and colonring their proper tone and hue. ^ 

*Id fact, the first step in an artist's career must be a long 
and arduous study of drawing, and nothing will dispense 
with the power to give a correct outline of any form occur- 


ring in his picture. Thus the landscape painter, thongb 
the least correct usually, yet must satis^ correctness to a 
large extent, and in any cose must not commit sins against 
either botany or geology. Growing knowledge of nature 
indeed has already brought about a distinct advance in 
drawing among landscapists. The famous (and lovely) 
picture of Claude, one of the chief treasures of the National 
Gallery, could not bo tolerated in one smgLl point as a pro- 
dnetiun of the present day, for the flags of half the ships 
are blown to the left and those of the other half to the 
right, and this without the slightest humcane. In like 
manner the architect controls him who would draw houses, 
the sailor checks the marine painter, &c. In every do- 
pai'tmciit of drawing, in fact, a knowledge of the meaning 
and inner connection of forms is absolutely necessary. It 
would be almost impossible for one who had not been to sea, 
or undergone a very severe special training, to correctly draw 
the rigging of a large ship, even if he had the object before 
his eyes. But all these branches fail in the accuracy 
required of the animal painter and the figure painter, for 
here not special classes of the community, but every man is 
a competent judge. The exact likeness of the portrait- 
paintor is only obtained by faultlessly accurate drawing. 

The drawing of the hum^ figure is the most scientific 
in Itself and the most important in art. In order to attain 
to a complete mastery of the human figure, which after all 
is to bo regarded only as the means to a higher aim, and 
the mechanical apparatus for effecting it. it is necessary to 
commence by studying what is tedious in Itself, and seems 
almost foreign to the artist's purpose — namely, the inteiiial 
configuration of the human frame. It is not enough to 
understand the proportions of the body and limbs, witli the 
form and situation of the external muscles, but it is neces- 
sary that all the muscles, their purjtoses and functions, 
should bo well understood; nor must osteology, or the 
bones of the skeleton, be neglected. Indeed it is dosirablo 
that the artist should be able to draw the skeleton figure 
in any attitude, by which his figures will always be well 
put together. Without scientific knowledge of muscular 
action, the painter will be able to give his figures only 
attitudes, and those not always correct, should he have 
occasion to represent such as from their nature do not 
admit of being copied from the life. Unless, besides 
possessing a complete knowledge of the human body, and 
the action of the limbs and muscles, be is also able to ex- 
press the emotions of the mind, and that not as they 
display themselves in the countenance alone, but in gesture, 
attitude, and the whole frame, he will at the best produce 
only clever academical fignrts, skilfully drawn, but devoid 
of soul and sentiment Ho must therefore endeavour to 
make liimself master of expression, in the most compre- 
hensive meaning of that very arduous and complex study, 
which, be it observed, depends entirely upon drawing and 
truth of delineation. For this purpose such works may 
be recommended as Sir Chailes Bell's Anatomy ol 
Expression.” 

Perspective, which is treated of separately, and forms a 
distinct study, is nevertheless essentially a pari of drawing 
— in fact, its very grammar. All objects are subject to 
its laws, although they do not admit in all cases of being 
delineated in perspective so accurately as such things as 
consist of strict geometrical forms. But besides the per- 
spective of drawing there is the perspective of painting, or 
what is called aerial perspective. Both are treated of ia 
tlie article Peuspectivk. 

Drawing, as far as regards facility in delineating com- 
mon forms and objects so as to enable a person to describe 
them promptly with the pencil, ought* to bo considered 
nearly as indispensable a part of education as writing 
itself. By this is meant such a degree of proficiency as 
would enable a person either to express or explain his ideas 
upon paper, or to sketch from nature. 
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There are varioas manipulations or modes of drauring, 
distinguished acArding to the materials or implements 
made use of, such as chalk, pencil, blacklead pencil, sepia 
or other tinted drawings. The last'mentioned class are 
sometimes called washed drawings, some indication of 
colouring being occasionally introduced. But what is 
termed water-colour “ drawing,” as now practised, is alto- 
gether a specie# of painting, although the process is 
altogether different from that of oil-colour painting or dis- 
temper. [See Watkr-colouk, Painting, Distemper]. 
Pen-and-ink drawings in the style of etchings, cither with 
or without the addition of wash of shadow, are capable of 
producing considerable effect, as, for instance, the un- 
rivalled architectnral drawings of old Norman cathedrals 
by Prottt, so liighly and deservedly praised by Ruskiii. 

Painters* drawings or studies, such as those of the old 
masters, are highly valuable, because they often exhibit 
their first conceptions in all their energy, and admit us to 
immediate intercourse, as it were, with their ideas as they 
ar<ise in their minds. Those of Turner in the crypt of the 
National Gallery arc in this sense invaluable. All the 
principal studies in pencil or chalk of the great masters 
are now reproduced in Autotype, a photographic process 
which so exactly imitates the original, if skilfully done, 
that the copies are (except for a collector) as good as 
tho originals. 

Our Plates illustrate the principles insisted upon above, 
and indicate more clearly the manner in whicli “ artistic 
anatomy,” or tho requisite knowledge of Iho underlying 
stmetures, is to be applied in animal and figure drawing. 
In Plate I. this is shown with the skulls of a cat, a pig, 
and a horse; the cause of tho striking Roman nose so 
characteristic of the latter being well seen in its skull, for 
instance. A little examination will show that every feature 
of the skull influences tlie exterior aspect of tho animal. 
In drawing a skull accurately it is well to arrange the per- 
spective according to three imaginary planes, all at right 
angles with each other. The first is tho plane of the “oc- 
cipital line ”(or the maxillary plane), cutting tho extremity 
of the nose and passing through the “ auditorial line ” (or lino 
joining tho orifices of the ears) to tho occiput or hack of 
the skull. This plane should be made horizontal by sup- 
porting the skull as required. The other planes should be 
vertical; they are the “coronal plane,” containing the 
auditorial line, and the “ mesial plane,” at right angles to 
it, dividing the face and skull into a right and left, and 
containing, therefore, the occipital line. It is better also, 
as in fig. 1 (which is the anatomical study for fig. 2), to 
arrange the skull so that the occipital line lies above and 
is parallel to tho diagonal of a square drawing-board (that 
is as much as to say that tho mesial plane will contain 
that diagonal). This hint is of much service in the per- 
spective part of the work, since the vanishing point of tho 
auditorial line will be then the centre of the vanishing line 
of the coronal plane, &c. Or tho mesial plane may be 
parallel with the board, as in fig. 9, another easy position 
to arrange. In addition to these three planes tho facial 
angle should be observed; that is, the angle which the 
facial line makes with the occipital plane, and which difi(*rs 
in every species of animal and in every race of man. Figs, 
fi, 4, and 6 show the downward, front, and side views of the 
cat's skull. Figs. 6, 7, and 8 give tho head of a horse, and 
figs. 9 and 10 that of a pig. These planes and lines are 
shown as applied to the human skull in Plate II. Here the 
difficult positions of figs# 7 and 8 are brought into manage- 
able compass by tho consideration of the mesial and occipital 
planes shown in fig. 11 (where m, the occipital foramen, 
the entrance of tho spinal cord, is seen to be almost in the 
centre of the skull beneath), and the mesial plane shown 
in the profile of fig. 10. The coronal plane would be seen 
edgewise in fig. 10, its edge being the line x z; it is not 
expressible in fig. 11 without confusing the «^st. Fig. 9 


gives a head with the shoulders in three positions, so that 
if the page be rotated a little, and the attention fixed on 
another pair of shonlders, the expression of the head will 
be found to alter greatly, although such an anatomical study 
of the skull as we have suggested would perfectly well serve, 
since tho head remains the same in all the positions. 

Tho lino of heads (figs. 1 to 6) at the top of Plate II. is 
very interesting, and exceedingly useful to one who wishes 
some rough rules for getting the characteristic ex])i'eBsinn8 
of tho varieties of the human face and head. First, the 
Negro (fig. 3) shows the prognathous facial angle, from 
70^ to 80^, wliich the line f g makes with the line A it 
(parallel to the coronal plane li Q, which is seen edgewise, 

K being its intersection with the maxillary or occipital 
plane) ; then the European child (fig. 4) shows an exag- 
gerated orthognathous typo. Tho orthognathism of the 
European becomes less pronounced as ho grows up, but 
never altogether loses the inclination of the angle towards 
the face— i.e. opposite to that of tho Negro. Figs. 1 and 
2 show useful contours of tho face in infancy and in 
youth, grouped into two circles, the relative size of which 
is clearly indioatod. Figs. 6 and fi also show the profile, 
where tlio skull is treated in the same way, the loi’ge circle 
giving the occiput. Tho upward motion of the chin and 
downward curve of the mouth in toothless age (fig. 6) are 
well contrasted with tho full normal contours of youth 
(fig. 5) and the short mouth and chin of childhood (fig. 4). 
The brain-case is seen to vary little in all cases, though 
the size and character of the face altiTS tho apparent size 
greatly until it is thus examined. 

The expression of the face is the subject of Plato III., 
and here a knowledge of tho anatomy of tho underlying 
muscles is imj)crntively necessary to tho artist. To show 
this, some muscles of the mouth, nose, and eyebrow have been 
selected; and it is surprising how many emotions can be 
indicated by so few muscles. No. 1, the superbus, pouts 
the chin ; 2 draws down the nostril and the corner of tho 
mouth (tiepressor labii svperiorts alcptfve nasi ) ; 3 is the 
opposite to 2, and by itself is ns sneering us that is gloomy 
in effect (levator labii superiuris)\ 4 is the characteristic 
compressor of the nostrils; 6, tho depressor of the lower 
lip, often unites with 2 in expression of grief; 6 is tho 
special depressor of thc^ corner of the mouth ; 9, the orbi- 
cular muscle forming the mouth itself, and the two zygo- 
matics ; 1 1) is the levator or raiser of the parts depressed 
by 5 ; 11 is the antagonist of 6, being the levator of the 
corner of the mouth, as in smiling, or in laughing, when 11 
and 3 combine. Finally, the upward action of tho /ron- 
talia muscle is shown in 7, and the corrugator of the eye- 
brow in 8. The reader can easily trace for himself tho 
action of these several muscles in the specimens of expres- 
sive faces which conipleto tho Plate, as the important 
action of miisrln No. 3 in “ disdain,*’ the strong effect of 
the comigators in “ hate,” &c. 

Movements of the unn and hand are, next to the face, 
the most characteristic modes of expression. The ann is 
attached to the shoulder-blade, a triangular bone well 
shown in figs. 6, fi, 7, and 8, Plate IV., and lying upon 
tho back of the ribs. These four figures show the position 
of tho bones in ordinary movements. The thorax, or bony 
case formed by the ribs, is best conceived as a truncated 
cone, or, more correctly, as a pyramidal figure (figs. 3, 4), 
the angles of which are nearly those given in the diagrams. 
The ribs fall very nearly within diverging lines, as in fig, 4. 
Fig. 1 shows the “ plan ” of fig. 3, the upper ring being 
that of the topmost rib, the lower and larger that of the 
widest ribs. In figs. 2 and 4 the collar-bones are shown 
joining the shoulder-blade to tlie breastbone.^ Fig. 9 in- 
dicates tho best way of drawing tho pelvis in true per- 
spective by help of the imaginary lines and angles shown 
in the Plate. The motions of tlio hand are divided into 
supination (palm up) and pronation (palm down^— which 
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are truly motions of the wrist ; motions of the hand proper 
are wrought by muscles on the side of the palm which curve 
the hand aud fingers, and by muscles on the side of the back 
which extend them, &c. A special muscle has the func- 
tion of “ opposing ** the thumb to any part of the hand, 
this freedom of the thumb being a characteristic feature of 
the order of primates only. 

The chief points about the foot, fig. 10, in artistic ana- 
tomy are the position of the lieel, a ij, of tlie inner arch, 
A i>, and the sub-arch, d c. The support of all the toes 
along the line » i< gives a side of this lost, aud when a 
person stands on tiptoe the line u k is the hinge, so to 
speak, on which the foot turns. (It is, perhaps, worth 
while mentioning that tiptoe is the usual ])Osition of nearly 
all animals except man. See Akm, Siiouloku, Lkg.) 

The detailed study of drapery is too wide a subject for 
the present article ; but an tixteiuled survey of folds will 
bring most of the finest of them under the tlire(5 varieties of 
rittxnian indicated in Plate IV., fig. 11 ; that is, either a jier- 
pcndicular series of folds, as when a cloak Ihings from one 
point ; or a diagonal series of folds, as when it is suspended 
from two points ; to which may he added the cascade of 
diagonal forms when the edges fold diagonally with rela- 
tion to the extremity. But upon these vai-icties countless 
variations may be made. 

The movements of quadrupeds are so complex that they 
have never yet been satisfactorily ascertained — usually tlm 
body of a horse, for instance, is considered as covering a 
rectangle, like a box-shaped form supyiortcd on four posts, 
Avhich moves forward, in a gentle walk or trot (ligs. 0, 10, 
Plate V.), to a rectangle half the length of the first in 
front of it, the four feet marking tlic angular points. In 
galloping the rectangle changes by its whole length, and 
the front legs and hind legs mark the same points as the 
animal bounds fonvard in a series of springs (fig. 8). I'liis 
is the usual tlieoiy of painters put in a rough way ; hut it 
is now admitted on all hands to be conventional, and some 
recent instantaucons photogrnplis of a hunting-field show 
the real positions of the animal's legs and body to he alto- 
gether difforent from those agreed upon by general consent 
to stand for them. 

The erect posture of the Ininiau body is the result of 
such a marvellous scries of strains and counterstrnins that 
it never ceases to cause admiration to aiiYone who studies 
it. But the erect posture, though so dinicult to maintain 
that other vertebrates (fig. 7, Plate V.) never assume it 
of their own free will for more than a moment, and even 
monkeys sit down to handle anything with care, becomes 
far more difficult when progression is also to bo gained. 
Man does not totter forward like a j)air of compasses, of 
■which each leg alternately becomes the pivot (ligs. 6 and 6). 
Tlii' walker is secai to form an isosceles triangle with liis 
legs, rapidly changing to a right-angled one us the right heel, 
rising from the ground, makes the right log longer and 
thrusts forward the body, while the left leg becomes verti- 
cal. The body once in motion would fall forward if the 
right leg did not advance to chock it by support from the 
front. The left heel is now raised and the process recom- 
menced. The leg swings forward almost by gi*avlty to 
take the new step, very little mnse.ular action being re- 
^qnired. The succession of joints and levers of the ankle, 
the knee, and the hips is shown in the diagram fig. 4, the 
4 iippor rod standing for the body and arms altogether. By 
help of this diagram fig. 8 gains new interest. Observe 
that the centre of gravity is violently thrown forward to 
assist in the spring, but drops behind the heels in alight- 
ing, the arms being at the same time whirled back to aid 
the body in stopping its forward motion. 

Jt may be well to close this artitle with sbmo of the 
generally received scales of the human figure. That of 
Flaxman is exceedingly beautiful and easily intelligible 
from the engraving (Plato V., fig. 1) ; the other (fig. 2) is 


the ingenious scale of 31 noses,** which takes the nose 
for its unit, and measures everything b 3 ^that. It will be 
found very fairly accurate on the average, and is of great 
assistance in chocking the proportions of a figure, due 
allowance being made for perspective and forcsburtening. 

D&AY'TON, MICHAEL* was born at Hartshill, in 
Warwickshire, in 1568. Little is known with certainty 
of bis early life. It is supposed that* ho went to the 
University of Oxford, bat without taking any degree, and 
also that he was in the army at an early period of life- 
ills earliest work was published in 1598, under the title 
of the Shepherd's Garland ; ** it was afterwards revised 
and reprinted in 1619 under the name of Eclogues.*’ 
Shortly after the “ Shepherd’s Garland’* appeared his long 
historical poems, “ The Barons* Wars,” “ England’s Ileroical 
Epistles,” &c. His “ Polyolbiou,” a descriptive poem on 
England and her natural productions and legends, made its 
appearance in 1618. In 1626 Drayton was poct-laoreato. 
He died in 1631, and was buried in Westminster Abbey. 

DREAMS arc mental visions dui*ing sleep. Dream is 
an Old English word with the various meanings of “ vision,” 
“harmony,” and “ happiness” — whence the expression “ a 
dream of bliss.” Its modern meaning, except in poetry, 
is limited to that which heads this article. Etymologically 
the word is allied to tlrum^ drone ; whence both its mean- 
ings, at first so incongruous, easily arise, (y/ diiran.) 
This mental state has miicli engaged the attention of 
psychologists. In the working of our highly complex 
spiritual nature, the will during sleep seems to have no 
control either over our thoughts or over i/te order in which 
they present themselves. When we do not dream, does 
the mind sleep as well as the body ? When wo dream is 
the body necessarily iaflneuced by the soul, or have we 
roeiital visions which leave the body undisturbed ? These 
and many other questions relating to dreams have engaged 
much attention of late years, and if an entirely satisfactory 
solution has not been reached, it may at any rate be said 
that the error of many popular ideas on the subject has 
been made very clear. People arc not so wont as formerly 
to interpret dreams as omens or signs, and still more seldom 
.’ire they now attributed to supernatural agencies, such as 
God, the devil, fairies, fiends, Ac. Among the Persians 
dream interpretation, known as oneirocritics or oneiromancy, 
was an art defined and fixed in n number of rules. Still 
later the divine origin of dreams became a doctrine of the 
early Christian church. It appears in the writings of the 
fathers, being defended partly on biblical, partly on classic 
antliority. Reduced to sciei tilic inquiry, however, dreams 
aro found to have so intimate a connection with certain con- 
ditions of the body and mind, that it is impossible to resist 
the conclusion that the brain, nerves, and stomach aro 
much more responsible for our visions of the night than 
any supernatural agency. 

Ilfis not difficult to conceive how events happening during 
sleep can be responsible for oiir dream-experiencc. Sleep 
has under normal circumstances the effect of closing the 
sensory ganglia against the reception of external impres- 
sions. But dreams have been stimulated by acting upon 
the senses of the sleeper, as by whispering in his edr, 
tickling his lips, &c., in the experiments of Maury and 
others; and in this way the dreamer's train of thought 
Ims been so controlled that he has been made to act his 
dreams by speech or musculai* movements, while all the 
lime unconscious of such suggestions, and with no recol- 
lection of them on awaking. All this, however, is quite 
exceptional to the ordinary experience of dreaming, and 
has nearer relation to somnambulism. iLiko the latter it 
may be called sensori-motor dreaming, and becomes clear 
when we consider that sleep is probably due to a bloodless 
state of the brain : if then the great sensory ganglia at the 
base of the brain (the seats of consciousness) are aroused 
aud receive a partial bloodflow, while the cerebrum still 
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remains asleep, then by the usual reflex action of a sensori- 1 
motor nature, th^ sleeper follows the dictates of his own 
senses, hut not those of his mind or will, the latter being 
dormant. If, however, the cerebrum becomes partly awake 
the sensory impulses form part of the dream. The usual 
course is for the cerebrum to awake first, and hence the 
dream is a purely mental train of ideas (chiefly those of 
memory) in general. It may be that the cerebrum is 
partially aw^e while the n^st of tlie body is lost in 
slamber. In fact, varieties of dreams depend on varieties 
of sleep. The absence of the controlling will accounts at 
once for the exaggeration and for the extravagance of 
dreams mentioned earlier in this article. 

DRXDGEBS or DREDGING UACHINBS are em- 
ployed for clearing away matter from the beds of rivers, 
canals, harbours, and basins. Some machines for this 
purpose may bo compared to harrows or shovels, which 
loosen tlio deposit, preparatory to its removal either by the 
action of the tide or by sluicing. But for the most part 
dredgers remove as well as loosen the deposit. Steam dredg- 
ing has become of greatly increased importance of late years, 
from the part it has played in the cutting of great canals, 
like that of Suez, and the conversion of small streams, 
liko the Clyde and the Tyne, into livers navigable by the 
largest modern vessels. Dredgers may be divided into 
two classes — the barge-loading dredger, which confines its 
operations to the actual process of dredging, and leaves 
to other vessels tlie task of removing the material raised by 
it; and the hopper-dredger, whie.h is itself a cargo-carrying 
steamer, fitted with special appliances for discharging the 
cargo at a suitable place iuto the sea. Our Plate illus- 
traies the iuternal arrangements of one of the former, the 
reference to the various parts being given for convenience 
on the Plate itself. The most powerful dredger of this class 
is the Clydt^ at work ou the river Clyde, coustructed by 
the well-kiiowii firm Messrs. W. Simons & Co., Renfrew, 
in 1882. 

Its dimensions arc; — Length, 100 feet; breadth, 30 feet; 
depth, 10 feet; length of bucket ladder, 00 feet. The 
Clyde is capable of dredging to u depth of 35 feet, and of 
raising 600 tons of free soil per hour. There are thirty- 
nine buckets, each holding 15 cubic feet of soil. The ladder, 
witJ'. its tumblers, buckets, rollers, &c., weighs about 100 
tons, and by its powerful bolst gear is perfectly under control. 
3'he main engines are on the c()m])ound system, of 400 
horse-power, and drive patent friction wheels, which were 
found to act efficiently in preventing accidents when dredg- 
ing the extremely hard boulder clay in the channel at Port- 
Glasgow. The dredger’s crow consists of thirteen men, and 
in each steam-hopper barge there are seven men. 

By the hopper-dredger system, which is now coming 
into geuejral use, tng-stenmers for stationary dredgers and 
barges are dispensed with, as one vessel with one crew is 
adapted to do the work of all. The new steam hopper- 
dredger Forth ^ constructed by Messrs. Simons & Co. for 
the Caledonian Railway Company, may be described as a 
type of this class. It is the fifteenth hopper-dredger built 
by that firm. 

Its dimensions are: — Length, 170 feet; breadth, 36 feet; 
depth, 14} feet. Its appearance and model aro very like a 
screw steamer of that size. Its internal arrangements, 
beginning at the bow, are — ^first, the steam winches and 
capstans, having head and thwartship motions for moor- 
ing and dredging ; next are four connected box-iron shear 
legs, on the top of which ai-e the large iron purchase 
pSleys, to receive the elevating chain of the bucket girder, 
the lower end of •which chain descends through the iron 
deck to the massive spiral disconnecting chain barrel 
(placed under the deck and driven by steam). Proceed- 
ing aft along the deck we come to the midship box-iron 
framework, standing a considerable height above dock, 
and formed of strong iron truss work, secured to the keel- 


son and deck; on the upper part of this is hinged, on 
steel and brass, the bucket girder, 80 feet long, with its 
chain of steel mounted buckets representing a gross weight 
of 100 tons wlten at work. This framework is further 
connected to tho hull, fore and aft, by long iron diagonal 
girders, on the tup of which is placed the steel wheel gear- 
ing and shafting for working the dredging buckets and 
chain. The budeets are constructed on a recent improve- 
ment of tho builders, W'hich supersedes the expensive 
repairs necessai*y on tlie ordinary buckets; and there is 
provided between the buckets a range of steel grapnels 
or claws, by which the hard limestone channel, where 
the vessel is to work will be tom and broken up, and the 
debris raised in the following buckets. Proceeding a short 
distance still further aft we come to tho hopper cavity 
of the cubic capacity of 1000 tons. In its bottom are 
a range of hinged doors, supported vertically by strong 
tested bridle cliains to four thwartship box-iron hopper 
beams, through which they pass over iron pulleys to 
the respective crab-wiueli purchase of each hopper door. 
These crabs aro ranged along the strong fore-aud-aft iron 
cooming of both sides of the hopper mouth. The hopper 
cavity is filled in two hours. Ou each side here, reaching 
down from the upper dredge tumbler block, but placed on 
cither side, are the ordinary shoots reaching over the gnn- 
walo, so that the vessel, besides her special properties, can, 
if required, load barges alongside as well as herself. Pro- 
ceeding still further aft wo come to the bridge, ou which 
the vessel is steered and navigated; then to the boiler 
compartment, in which are secured, side by side, two 
of the most improved tubular boilers, fitted with two 
funnels, placed opposite each other thwartship; on each 
side are iron coal bunkers for a suitable supply of coals, 
and commouicatiiig with the stokehold. On deck here are 
lifting davits and position for the lifeboat, anchor boat, aftd 
service boat. Purthcr aft again is tho engine-room, in 
which are erected two sets of surface-condensing compound 
engines, each coupled to its separate independent twin 
screw propeller, collectively of 500 efiective horse-power. 
In coniKiction with these engines are governors and other 
necessaiy regulating gearing; also the disconuecting ap- 
pliances, which at once convert the hopper^ dredger into a 
screw steamer^ and vice versd. Further aft is the after 
water-tight stern compartment, securing the safety of the 
vessel from any accident to tho twin screws. The vessel 
is fitted besides with other five water-tight bulkheads and 
a complete iron deck, with comfortable accommodation for 
tho officers, engineers, and crew, and with kitchen, workshop, 
and ample store-rooms. 

DREN'THE, a province in the kingdom of Holland, is 
bounded N. by Groningen, E. by Hanover, S. by Overyssel, 
and W. by Friesland. It lies between 52'^ 35' and 63^ 12' 
N. lat., and between G° 5' and 7° 5' £. Ion. ; its length from 
north to south is 50 miles, from east to west also 50 miles, 
but tho area is not in proportion to these measures, be- 
ing only 1010 square miles. The population in 1880 was 
118,845. Agriculture, pasturage, and digging and ex- 
porting peat form the chief employment of the inhabitants. 
The province lies on each slope of tho watershed betwc<'u 
the Zuyder Zee and Dollart’s Bay. Several small streams 
rise in It ; the most important of them is the Havciiter-Aa, 
along part of which tho canal from Meppel to Asseu runs. 
Assen is the capital of the district. 

DRES'DENt the capital of the kingdom of Saxony, is 
situated on both sides of the Elbe, IIC miles south-east of 
Berlin. The fine plain in which it stands is bounded by 
many beautiful ranges of hills, and it is approached on all 
sides by fine avenues of trees. The city is divided into 
three parts — the Altstadt, the Neustadt, and Friedric])S- 
stadt— in addition to which there are several suburbs. In 
recent years numerous improvements have been carried out 
in the city. The population in 1880 was 220,818. 
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Drefiden contains eleven gates or entrances. There arc 
nnnicrous churches and chapels, of which the majority are 
Lutheran. In the Altstadt (the Old Town), the most in- 
teresting structure is the royal palace ; it is an irregular 
building in the Gothic style, with a church which has the 
highest tower and steeple in the town. The celebrated 
Griine-Gowolbe (green vaults) open upon the palace yard, 
and contain a' costly collection of precious stones, including 
the largest onyx in existence, pearls, and works of art in 
gold, silver, amber, and ivory, which have been gradually 
accumulated by successive monarchs. The jewelry in- 
cludes the Polish regalia. Close to the palace are the 
chancery building, the d«*posilory for the national archives, 
and the Stallgebaude (mews). Near this building stands 
the Zwinger Palace, in which are a handsome chapel, a 
gallery of portraits, a porcelain cubiiiel, a library of 10,000 
volumes, and cabinet of engravings. Its style recalls the 
snmptuousnesH of Roman palaces and baths. The square 
adjoining it is called the Zwingcr ; three sides of it are 
occupied by six pavilions connected by a gallery, and the 
fourth by tho museum, to which the picture gallery has 
been removed. This is one of the finest in Europe, and 
ranks with the Louvre, tho Pitti, and the TJffizi. The 
pavilions contain a cabinet of engravings, a collection of 
mathematical and philosophic al instruments, a collection 
of works of art in ivorj', alabaster, silver, iron, wood, &c., 
a chamber of models useful in hydrogi’apliy, milling, mili- 
tary architecture, &c., and a Tniscolinneous cabinet. The 
other buildings of note in the Old Town arc— tho Rriibl 
Palace, containing a choice colhujtion of Meissen porcelain; 
the academy of arts, school of design and gallery of dupli- 
cates, the mint, tho arsenal, the rnediciil and surgical 
school, the town hall, the trades’ hall, the botanical garden, 
tho post office, the treasury, the observatory, llic mews and 
riding school, the military liusjrital, the orfdian asylum, 
and several churches. The Court Tlieatre is one of the 
finest theatres in Kiiropo. 

Three suburbs arc connected with tho Old Town — the 
Piriia, See, and Wildsruf suburbs. Near the Pirua suburb 
is tho Great Garden, wliieh is nearly 5 miles iu circuit, and 
to the right lies the nursery of fruit-trees, which contains 
upwards of 05,000 plants. From the >Vildsruf suburb an 
avenue called the Ostra-Alhic extends to a massive bridge 
across the Weiseritz, which loads to the Friedricha-stadt, 
between which and tho Elbe arc tho wooded grounds called 
tho Ostra-Gehege. 

The access from the Old Town to the New Town is by 
moans of three stone bridges, one of which has sixteen 
arches, and is 1420 feet long. It opens upon a square 
planted with linden-trees; from this extends a broad 
street, lined with linden-trees. Mere is situated the Japa- 
nese Palace or Augustcum, which is the depository of four 
choice collections- -the cabinet of antiquities, the cabinet 
of coins, the cabinet of porcelain, and the royal public 
library, containing 800,000 volumes. Besides this large 
palace, the new town contains barracks, a town-hall, tho 
cadet academy and engineers’ school, a house of industry, 
baths, a theatre, a cemcleiy, a handsume English church, &c. 

Dresden contains a high school and a large number of 
other educational establishments. There are a variety of 
learned' and i)ther societies, the chief of which are the 
Academy of Arts, the Society of Economy, tho Mincralo- 
ecal, the Natnrd History and Medical, the Bible, the 
Misaionaiy, and the Saxon Antiquities societies. It has 
no external trade or manufactures of much importance. It 
is a place of transit for colonial and other foreign produce 
from Magdeburg, Hamburg, &c., and lias six general fairs. 
Its mechanics, who are incorporated into sixty fraternities, 
ha^e obtained some note in Germany for the nrf^ufactnre 
of mathematical, mechanical, and musical instruments, 
engraving on steel and stone, the making of gloves, car- 
pets, turnery ware, jewelry, straw hats, and porcelain. 


Dresden is a city of Slavonic ongin, first mentioned in 
history in 1206. It has been the rcsidfenco of the sove- 
reigns since I486. During the reign of Augustus the 
Strung, from 1694 to 1788, it began to occupy a leading 
position as a cradle of art, and became famous for its 
porcelain produced by a process invented by Bbttger, a 
chemist, in 1707. It, however, soon lost its reputation 
and sank into obscurity, and it was not until tho middle of 
tho present century, on its becoming the headquarters of 
Iho “ Romanticists,” that it again came into notice in art 
circles. Dresden has often suffieiod severely from the 
attacks of enemies. The last great battle fought under its 
walls took place on the 26th and 27th August, 181 3, when 
Napoleon defeated the allies. 

DRSUX, an ancient town in the department of Kure- 
ct-I^ir, iu France, stands on the Blaise, 41 miles west 
from Paris, and had a population in 1881 of 8000. It is 
partly surrounded by the Blaise, which here divides into 
several branches, and enters the Eure near the town. 

Dreux stands in a plejisant country, and is pretty well 
built. Near the town stands the magnificent chapel built 
by l^uis Philippe* while Duke of Orleans, and greatly 
enlarged and beautified by him; hither were transfciTed 
in 187(5 the remains of the late king, his queen, Marie 
Amdlic, and of the other members of Ids family who, dur- 
ing their exile, were buried in English soil. The inhabit- 
ants manufacture scrgcis, hosiery, and other woollen goods; 
they also trade in sheep and cattle. Near it, in 1562, tho 
celebrated combat was f ought iu which tho Prince of 
Condd, then at the head of tho Protestants, was taken 
prisoner. It was captured iu November, 1870, by the 
I)uke of Mecklenburg in Ins operations against tho “ anny 
of Brittany.” 

DRIF'FXSLD» GRBAT* a market-town of England, 
in tho East Riding of the comity of York, situated ncai* 
one of the sources of the Hull, 198 miles from London, on 
the North-eastern Railway. A navigable canal connects 
the town with the port of Hull, and it has important corn 
and cattle markets. It has a fine old parish church and 
several places of worship for dissenters, a mechanics’ 
institute, and a dispensary. Tho chief manufactures are 
carpets and chemical manures. Population, 5937. 

DRIFT, a term which is sometimes used to denote the 
layer of broken soil which in most places covere the rock 
that is uppermost, and wliich is, as a general nile, derived 
from the dibintegration of that rock. Thus a shale or 
slate will be covered to a certain depth hy clay, a sandstone 
by loam, and a limestone by ’oam or marl — the result of 
their respective weathering and disintegration. The use 
of the term is now becoming restricted to the drift of tho 
glacial epoch — tho so-called till or boulder clay. The 
general character of this deposit is a stiff clay containing 
more or less rounded fragments of stone imbedded in it, 
the eday being the finer particles resulting from the grind- 
ing and erosive action of tho Glaciers, while the im- 
bedded stones, sometimes large boulders, are broken masses 
of rock carried down with them. These stones are for the 
most part derived from the rocks of tho district iu which 
the drift occurs, but among them are fragments whicU 
have evidently come from a distance, sometimes from a 
very considerable distance. Fragments are found in the 
drift of the Forth valley which have been broken off from 
rocks in the Highlands 50 miles away; pieces of syenite 
from Laurwig, in Norway, have been found in the drift of 
Holderncss and near Hamburg ; fragments of rocJc which 
certainly came from Gothland are found in the drift of 
Holland ; the Norfolk drift contains brojren pieces of rock 
from the Scandinavian mountains. Fossils washed out of 
older formalioiis are sometimes carried into the drift; thus 
Lias fossils may be found iu one or two places near tlio 
north of London. The boulders in the drift are often 
polished and striated. The thickness of the drift is very 
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variable. It occurs in patches all over the lower part of 
Europe and Norih America, hearing testimony the wide 
eatent of land which was ice-covered. Much of it has 
no doubt been completely removed by denudation. See 

1*LBISTOOBNK. 

BRILL, in a military sense, is the training of officers 
and men in the various exercises necessary for efficiency in 
active service. •Many of the simpler exercises are com- 
mon to the whole array and navy, but each department, as 
infantry, cavalry, and artilleiy, has a large amount of drill 
peculiar to itself. Other variations are to be found in the 
numbers engaged, as, for instance, in squad drill, company 
drill, battalion drill, &c., and in the weapons used, as in 
the small-arms exercises and the manipulation of field, 
siege, or garrison guns. A course of drill sufficient to 
properly train a cavalry soldier or nn artilleryman extends 
over a considerable period, and at least four or five months 
of steady application are necessary for the simpler duties 
of the infantry. 

In former times the diief attention in drill was given 
to movements in close formation, and qualities of steadi- 
ness and accuracy were chiefly aimed at ; but the changes 
wrought in modern warfare by the introduction of arms of 
precision, having a rapid fire and a long range, have greatly 
extended the scope of military drill. Much now depends 
upon the power of non-commissioned officers and men to 
take the initiative without word of command, so that every 
advantage offered by the ground in the way of cover may 
be utilized cither for attack or defence, and drill must be 
extended over a wide and varied range of country in order 
to be effective. The improved modern weapons placed in 
the hands of soldiers also require a considerable amount of 
skill for their effective use, a circumstance that for some 
timo scarcely received sufficient attention in the British 
army. The unhappy experiences in the Transvaal in 1882 
were not without effect, and this important department of 
drill is now most thoroughly taught. 

DRILL (CynocephvUui Uucophauf) is a species of 
Baboon, native of Guinea, and when adult approaches the 
largest of its kind, the Mandritx. in size, agreeing with 
it ^so in habits and disposition. Adults are rare in our 
menageries, but young specimens arc not uncommon ; these, 
however, seldom survive the complete acquisition of the 
permanent teeth. In this species the head is largo ; the 
muzzle is thick, with elevated maxillary protuberances, 
which are not furrowed ; the face and ears are glossy black; 
the tail is short and carried erect ; the general colour is 
^eenish-olive above, gray beneath ; the beard is short and 
orange-coloured ; the callosities arc scarlet. The female is 
fimallcr, with a shorter muzzle and a paler tint of general 
covering. It would appear that the wood baboon, the 
cinereous baboon, and the yellow baboon of Pennant are 
the young of the drill at diffforent stages of growth. 

DR ILLI NG. See Aoricultubb. 

DRIPPING, the fat which falls from roasting meat, is 
probably the most nutritions of all food-fats. [See Fat.] 
It contains scarcely any water, bas all the flne aroma of 
the meat, and can be oaten in the same way as butter. 
Indeed, camel-dripping is the great luxury of the Bedouins. 
Properly collected roast dripping contains 5820 grains of 
carbon in the pound, butter containing only 4760 grains. 
If also the free hydrogen be reckoned with the carbon, 
the quantity rises to the considerable amount of 7511 
grains per p ound. 

DIRIVING, LAWS AS TO. A person driving along 
the highway is not bound to keep on any particular side 
when the road is clear ; but if be drive on what is known 
as the ** off** sidei Le. the right-hand side, he must keep 
a good lookout and get out of the way of those vehicles 
which are on their proper side of the road. Furious driv- 
ing is an offence against the statute law, and any person 
riding any horse or beast, or driving any sort of carriage, so 


as to endanger the life or limb of any passenger is liable, 
on conviction, to a penalty of £10 if the owner, or of £5 
if only the driver of the carriage. Should any person bo 
actually injured the driver is guilty of a misdemeanour 
punishable by two years' imprisonment. In the case of 
cabs, omnibuses, or any stage carriages and horses lot for 
hire, a person injured by the recklessness or drunkenness 
of the driver can bring an action for damages against the 
proprietor of the vehicle. No stage coach can lawfully 
carry more passengers than it is constructed and licensed 
for, and the statute requires that a space of 16 inches be 
allotted to each passenger. Bicycles, tricycles, sociables, 
&c., are “carriages,” and their propulsion by a person or 
persons seated therein constitutes the “ driving of a car- 
riage,” within the meaning of the Highway Acts. 

DROGHRDA, a town, municipal and parliamentary 
borough, port, and, with the surrounding district, also a 
county, in the province of Leinster, in Ireland, is situ- 
ated between the counties of I^uth and Meatli, on botli 
sides of the Boyne, 4 miles fi-om the sea, and 29 north 
from Dublin. 

The modern part of the town is tolerably well built, but 
contains no fine streets and few public buildings worthy of 
notice as works of architecture. The streets and lanes in 
many of the older pai*ts are very narrow and in some parts 
dirty. The supply of water to the tovrn was formerly 
insufficient and def<*ctive, hnt by the construction of new 
works 800,000 gallons of the purest water are obtiuned 
daily. Half the cost was contributed by Mr, B. Whit- 
worth, M.P. The town contains a mansion-house, hotels, 
town-hall, linen-hall, custom-house, union workliouse, bar- 
racks, three churches, two Roman Catholic chapels, one of 
which is considered the cathedral of the archbishopric 
of Armagh, three friaries, foui* nunneries, a Presbyterian 
chat>e1, and a Methodist diapel. Among the ancient 
buildings are the ruins of St. Mary’s Church, a Dominican 
abbey, and St. I.nnrencp’s Gate, a fragment of the walls 
which formerly surrounded the town. Assizes, quarter- 
sessions, and petty sessions arc held in the towm. There 
are iron-foundries, cotton and flax spinning mills, corn 
mills, salt-works, tanneries, soap-works, and breweries. 
Droglicdn carries on a considerable trade, chiefly with 
Liverpool and Glasgow. The exports are principally com, 
meal, flour, cattle, provisions, and linen. The harbour, 
formed by the waters of the Bo 3 me, 4 miles from the sea, 
extends about half a mile below the bridge, with from 16 
to 18 feet of water abreast the quays, at which vessels of 
400 tons can moor ; the tide flows up as far as Oldbridgc, 
2^ miles above the town, whence the Boyne navigation for 
barges of 50 tons extends inland to Navan, 19 miles. The 
port and harbour arc under commissioners, constituted by 
Act of 5 Viet., by whom the port has been considerably 
improved, and its revenue within the last few years more 
than doubled. There are a small shipbuilding yard and 
a patent slip. At the entrance of the harbour are three 
lighthouses, distinguished as north, cast, and west, two of 
which are movable, according to the changes in the bar. 
The number of vessels registered at the port in 1887 was 
85 (4800 tons). The entries and clearances average 650 
(140,000 tons per annum). The town has a station on the 
Dublin and Drogheda Railway, and an extension of the 
line is open to Enniskillen. There is also a brancli line to 
Navan and Kells, and the Belfast .Tuiiction Railway runs to 
Newry and Armagh. The municipal borough is divided 
into three wards, and is governed by six aldennen, of whom 
one is mayor, and eighteen councillors. The parliamentary 
borough returns one member to the House of Commons. 
The population in 1881 was 14,6C2, and the number 
of voters is 670. ^ 

Drogheda, formerly colled Tredwjh^ has been a place 
of note for its ecclesiastical establishments from an early 
period, and its political history has been of interest since 
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1220, when Henry IIL retained it in his own possession 
out of a renewed grant to Walter de Lacy, down to the 
battle of the Boyne, whidb took place in 1690, abont 2} 
miles above the town, Drogheda itself surrendering to the 
conqueror. It has been toe scene of several parliaments, 
one of which, in 1495, enacted the famous Poyniug's Act 
Cromwell took the town by storm, and put the governor. 
Sir A. Ashton, and the whole of the garrison to the sword, 
12th Soptembw, 1649. 

Drogheda had some centuries ago the right conferred ou 
it of establishing a university, but the privilege having re- 
mained in abeyance, an attempt to exorcise it in modern 
times was not successful. 

DBOITS OF ADMIRALTY. Derelict ships and 
other property picked up at sea by British vessels, if not 
claimed, are deemed droits of admiralty, and were for- 
merly the perquisites of the lord higli admiral of England, 
an office at one time held by King William IV. when duke 
of Clarence, but it was subsequently abolished. The col- 
lection of these droits formed i)art of the duties of the late 
receiver-general, but by the Merchant Shipping Act, 
1854, it was placed under the control of the Board of 
Trade, by whom alj the proceeds ore now paid into the 
public exchequer. Seizures of property belonging to the 
enemy on the breaking out of hostilities are likewise 
deemed droits of admiralty. 

DBOIT'WXCH. a market-town and munici|)al and 
ex-parliamcntary borough of England, in the county and 
7 miles from the city of Worcester, 116 miles N.W. of Lon- 
don by road, or 126 by tho Midland Bailway, is pleasantly 
situated on the Salwarp, in a narrow valley. Its chief 
trade is derived from its salt springs, rising through strata 
of red Bondstono and gypsum, from whieli salt has been 
made from time immemorial (the town was tho Bomau 
Salines^ on tho Salt Way, which united Worcester *aud 
Birmingham) ; but the quantity has been largely increased 
since 1725 by sinking the pits, which are in tho centre of 
the town, to a greator depth, where the brine was found to 
be much salter, and from which it rose, as before, to the 
surface. It is first pumped into reservoirs, then passed 
into iron boiling pans, and tho deposit afterwards dried in 
storehouses. The liquid yields 83 per cent, of salt, tho qua- 
lity of which is universally admitted to bo among the veiy 
host in tho world. A large quantity is exported to foreign 
countries. Tho town is built iu a rather irregular aud 
straggling manner. There are several churches, three or 
four chapels, a court-house over tho market, Coventry’s 
hospital and schools, endowed with over X1200 a year, 
and a lunatic asylum. It is the head of a county court. 
The municipal borough is governed by four aldermen, in- 
cluding the mayor, and twelve councillors. Tho porlia- 
mentaiy borough was among the number which were dis- 
franchi^ by the Bedistribution Act of 1885. The town 
is named from wiches (Saxon for salt-springs), the prefix 
droUf right or legal, being supposed to refer to some ex- 
clusive privilege for the manufacture of salt granted to the 
iohabitants. Tessolated pavement and other antique Boman 
1*0100018 have been discovered here. 

DBOIOB, a department in the south-east of France, 
formed out of a portion of Bas Dauphind, is bounded N. 
and N.E. by toe department of Is^re, E. by that of Hautes 
AlpeSy'S. by^those of Basses Alpes and Vaucluse, and W. 
by toat of Aidbche. Its greatest length from north to 
south is abont 80 milos^ from cast to west 50 miles. The 
area is 2518 square miles, and the population in 1886 was 
814,615. 

The department forms an inclined piano which slopes 
from east to west. Abont one-third of the surface con- 
sists of a sandy plain running north and south along the 
RhOne, with a breadth of from 5 to 8 miles. ThcTest of the 
department is mountainous. From a secondaiy chain of 
the Alps, which runs aloqg the eastern boundray, numer- 


ous offshoots extend westward, gradually diminishing im 
height as they advance in that directionf and finally sub- 
siding into the valley of tho Rhdne. The highest of these- 
masses is more than 5000 feet above the sea, hut the 
general elevation of tho ridges is not much above 8000 
feet. Their summits, whidi are everywhere aocossible, 
yield good pasturage in the summer and autumn, and at 
those seasons they are frequented by migratory fiocks of 
the neighbouring departments; their sides are covered with 
dense forests of pine, oak, be^, ooch!neal-oak, Ac. The 
valleys between these mountfun ridges, which are tho chief 
haunts of the population, communicate with each other by 
narrow dangerous by-roads, and are furrowed by rivers or 
mouutaiu torrents that frequently cause great losses by 
their overfiow. The facilities for irrigation are very great, 
and this aid to culture is extensively adopted, especially 
in the valley of the Rhone, the fortiBty of which is iu a 
great measure owing to the skilful employment of the sys- 
tem of irrigation. The air is pure and healthy. The high 
mountains are covered with snow during several months of 
the year, but in the valleys and along the Bhdnc tho heat 
in summer is intense. North and south winds alternately 
prevail, the former bringing dry weather, the latter rain. 

Tho Rhone, which divides tills department from that of 
Ardbche, is navigated by steamers, and receives all too- 
rivers of tho departmeut, which are here briefly described, 
proceeding from north to south : — The Galaure, which rises- 
in tho department of Isbre, crosses the north of the depart- 
ment, and enters the Rhone at St. Vallicr. The Is^re, 
remai'kable for its deep, black waters, and the magnificent 
views which its valley presents, receives in this department 
the Herbasse, and joins tho Rhone a few miles N. of 
Valence ; it is navigable. [See Isiiiiis.] Tho Veoure has- 
its whole length in tho department, and flows S.W. into 
the Rhone past Chabeuil. Tho Drome, which gives nam& 
to the department, rises ou the confines of Hautes Alpes, 
and flows in a rapid stream N.W. ns far as Die, receiving 
the Bes ou tho right bank ; from Die to Pontaix its course 
is nearly due W., and from the last-mentioned town it 
runs S. to its junction with the Rolmnne on toe loft bank,, 
whence it flows W. to the Rhone, which it enters below 
Livron after a coarse of 66 miles. A good deal of loose 
timber is floated down this river as far as Pontaix, above 
which its bod is veiy rocky ; hero tho timber is made into 
rafts aud floated on to the Rhone. No part of tho Drome 
is navigable. The next river to the south is toe Roubion, 
which is joined by the .Tabrou at Montulimart, just before 
its entrance into the Rhone. The Lez forms part of the- 
southern boundary, and flowi ig S.W. enters the Rhdne in 
the department of Vaucluse. The Eygues rises in the 
south-east of the department, and passes Nyons, below 
which it enters Vaucluse, and joins the Rhone a little W. 
of Orange. The Ouvhze rises in toe extreme south of the 
department, aud passing Le Buis, enters Vaucluse on its 
way to join the Sorgues. 

Com sufficient fur the consumption is not produced; 
maize, buckwheat, and haricot beans are tho chief crops. 
The olive, the walnut, the almond, toe chestnut, and other 
fruit trees, are cultivated with success. The mulberrv 
tree is extensively grown for toe production of silk ; the 
first crop of leaves serves to rear the silkworms, and the 
second is given to cattle. The number of mulbeny treea 
In the department is very large, and the quantity of raw 
silk produced has been increasing for many years past 
The cnltare of the vine is an object of great attention in. 
the valley of the Rhdne, and in the arrondissements of Die 
and Nyons. The annual produce of vijne is 9,000,00(b 
gallons, a large portion of which is exported; toe best 
kinds are the famous red and white wines called Hermitage, 
which for their mellifluous goflt, colour, and perfume, rank 
among the host wines in the world. Block truffles of 
excellent quality are abundant. Horses and horned cattlo- 
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are not numerouB ; mules are the common beasts of burden. I 
Sheep and pigs Ire reared in considerable numWs. Among 
the wild animals are foxes, wolves, deer, chamois, beavers 
in tho islands of the Rhdne, otters, hares, rabbits, eagles, 
vultures, pheasants, parti-idges, Ac. There is a good deal 
of meadow land, chiefly in the vallej of the Rhdne, which, 
by canals of irrigation, is made to yield two and three 
crops a year. * 

oevend iron mines are worked; oopper and lead are 
found ; coal is met with in various districts, but only one 
mine is worked. Sand used in glass manufacture, chalk, 
plaster-of-Paris, rock crystal, alabaster, granite, potteris 
day, Ac., are found. There are also sevo^ mineral and 
salt springs. The manufacturing industry of tho depart- 
ment is important and active. Woollen cloth, silk, hosiery, 
serge, cotton yarn, leather, paper, nut and olive oil, brandy, 
ropes, lime, tUes, bricks, &c., are manufactured ; ^ore are 
various dyeing and bleaching establishments. Facilities are 
afibrded by five governmental and twelve departmental 
roads; and the railway from Paris to Marseilles and Lyons, 
with branches, passes through the department. 

The department is divided into four arrondissements — 
viz.. Valence, Muntdlimart, Die, and Nyoiis. The capital 
is Valence. 

DROM'EDABY is a name often, though wrongly, ap- 
plied to the Arabian camel. The name should properly be 
restricted to a swift vaiiety of this species, standing in tho 
same relation to it as a race-horse or hunter to an ordinary 
horse (Grreck stem dromad-^ fast-running). See Camel. 

DROBtORE* a town of Ireland, in the county of Down, 
situated on the river Lagan, 16 miles S.W. of Belfast. It 
was formerly a bishop's see in the ecclesiastical province 
of Armagh, but was afterwards incorporated with the sees 
of Down and Connor, thus forming the bishopric of Down, 
Connor, and Dromore. Jeremy Taylor was bishop of tho 
diocese, and he is buried in the parish church, which was 
built by himself. In a peat bog near the town tho remains 
of a magnificent elk were found. 

DRONE* The male beo is called a ** drone " from its 
droning ; tho drone does not take its name from the bee. 
It is a far older word, coming indeed from one of those 
mysterious Auyan Roots which lie at the basis of nearly 
all civilized speech. The root v^bhkan, to drone, to hum 
(plainly imitative of the sound), is in Sanskrit dhran^ 
in Greek f/irea-ojr, a monotonous dirge. A closely allied 
word in tho English and its ancestors is thrum; and drum 
and dream are also from the same root. 

For drone as the male or non-working bee see Bee. 
As the male bee collects no honey he is assumed to be 
tho type of idleness ; whence, figuratively, idle men are 
called drones. 

The drone of a ballad was a favourite device in early 
English minstrelsy. It was the repetition of a burden or 
continual phrase to fill up the pauses between verses or 
stanzas. Thus in the ** Tempest” Ariel sings, in “Come 
unto these yellow sands”—- 

“Foot it foatly here and there, 

And, sweet sprites, the burden bear.*' 

Whereupon is sung the drone or burden, with no veiy close 
relation to tho stanza it follows : — 

“Harkl hark! Bowwowl 
The watch'dogs bark ! Bow wow ! ” 

The clown’s song in “Twelfth Night,” with its alternate 
drone of “ With hey, ho, the wind and the rain,” For the 
rain it raineth every day,” is one of the most charming: — 

•* When that I was and a little tiny boy 
(With hey. ho, the wind and the rain), 

A foolish thing was but a toy 
(For the rain it raineth every day),” &e. 

The drone of the bagpipe is the early attempt at sup- 
porting a melody by a constant accompaniment* There 


are several pipes supplied with wind from the ** bag,” but 
of these only one, the chanter, is truly an instrument of 
melody, governed by the fingers like a flute or a clarionet 
(see Baopipb), and the rest, two or three as the case may 
be, never vary their sound. The pipes are generally in D ; 
and the drone wonld be D for the greater and A for the 
lesser fixed pipe, with an upper D if the drone is of throe 
pipes. 

Drone-bass^ in musical composition, is a favourite de- 
vice with the French at the present day. It consists in 
a musical variety of the ballad-drone, that is, in tho con- 
stant repetition of a particular chord or arpeggio, no matter 
how the melody changes. It is in simpler cases almost a 
transcript of a bagpipe effect, and in this shape has been 
for centuries the musical conventionality for “pastoral” 
scenes ; as in tho following from the “ Messiah,'’ where it 
occurs as a tonic pedal: — 



Tho reader will of course also think of tho splendid open- 
ing of the Pastoral Symphony of Beethuveu, the finest 
example of tho kind over written. 

But a still higher form of drone-bass is that of a AxcmI 
succession of chords ; and of this the most remarkable and 
l)eantiful example is the famous Berceuse (slumber-song) 
of Chopin, a pianoforte piece of the most exquisite em- 
broidery (“musical laco-work,” it has been fitly called), 
woven against the following drone-bass, which never alters 
for sixty-fonr bars. Eight bars of tonic harmony close 
the piece. AVe give tlie subject simply, omitting two bars 
of drone-bass which introduce it ; — 



DRONE-FLY (ErUtalis tenax), a species of Dittbra 
of tho family Sykpiiidas, presents a veiy remarkable re- 
semblance, both in size and form, to the common hive-bee. 
The drone-flics are connnou in gardens, where they may bo 
seen in autumn clustering on flowers, and making a loud 
but musical hum. Tho larvfe are aquatic in their habits, 
and provided with a long telescope-like tail composed of 
two segments : this tail is elevate^ to tho suriace of the 
water, and through it the larva carries on respiration. The 
skin is remarkably tough. When tho change into the pupal 
condition is imminent the larva quits the water and buries 
itself in tho ground. Tho pupal condition is assumed 
within the larva skin, to which &e tail |>ersi6ts. 

DRON’FZELD* a small town of England, in the county 
of Derby, on the road between Ghestei^cld and Sheffield, 
5) miles N. by W. from Ghosterfield and 151 from London 
by the Midland Railway. The parish church is beautifully 
situated on a hill on ono side of the town. It has a fine 
tower and spire, chiefly in tho Decorated English style. 
There are some manufactures carried on at Dronfield, 
chiefly of iron goods, as cast-iron chains and nails, axes, 
cbisels, and other edge tools, common cutlery, and 
cultur^ implements. The mins still exist Beauchief 
Abbey, founded in II 643 by Fitz-Ranulph, one of tho mur- 
derers of'Thomas A'Beckct, in expiation of his crime. 
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DRONGO SHRins (Dicniridffi), a small family of 
Passerine birds belonging to the section Dentxkosthks, 
and pecnliar to Southern Asia and Australia. The drungos 
hliow strong affinities to the Fly-gatciikhs (Mnscicapidie) 
in the form of the beak, in the presence of bi-istles entirely 
hiding the nostrils, and in the short tarsi and toes, as well 
as in their general habits. The wings arc very long and 
pointed. The species are not very numerous. Of the 
typicid genus Diemrus the commonest species, Dicrurus 
macTocercus^ abundant in India, has received the name 
of Kino-crow. Another Indian species, the Paradise 
Drongo (Dicrurua paradUeus^ is of a bluc-black colour, 
with the head crested, and the two outer feathers of the 
tail much elongated, forming two long naked stalks, termi- 
nated by small palettes formed of barbs. This beautiful 
bird is abundant in tho lofty jungles of Western India, 
where it is generally seen in small parties, often pursuing 
crows and birds of prey, and chasing them from its haunts. 
Its food consists principally f)f large beetles, which it usu- 
ally catches mi the wing ; it also snaps up flying insects in 
the air, or snatches them from a branch. The note of this 
species is very peculiar, consisting of two parts, the fii*st a 
sort, of harsh chuckle, and the second a singular metallic 
sound, something like thes rcaking of a heavy wheel. It 
has otlier notes, and is said by the Hindus to imitate the 
notes of all other birds, whence it has been called by them 
the huzar duatan or “ bird of a thousand tales.” 

The genua Artamus is represented in India by Artamua 
fuacua^ and in Australia by Arlamua aordidua^ both catch- 
ing their prey on tho wing, and being R<M!ial in their habits. 

DRON'THBm or THRONDHJEM (called by the 
inhabitants Tron'yenC) is the most northern of the old pro- 
vinces of Norway, extending from C2° to 71" 10' N. lat. 
It lies between and 81" K. Ion., and its total area has 
been officially estimated at 58,428 square miles. 

Dronthoim comprehends the countries situated on the 
northern declivity of the Norrska Fiellen, and those which 
lie on tho western and steeper slope of tho KiOlcn Moun- 
tains ; the greater part of it is exceedingly mountainous, 
and very little is adapted for agricultural purposes. This 
circumstance, united to the severity of tho climate, is the 
cause of its very small populatluu, which is only 225,000, 
or less than four to the square mile. Drontheim is now 
divided into four provinces, North Drontheim, South Dron- 
theim, Nordland, and Finmark. 

North and South Drontheim ore indented by iinmerous 
inlets, of which Drontheim Fiord is the most important, 
being 00 miles long by from 8 to 5 wide. South of it the 
country lies on the northern declivity of the Ijuig Field 
and Dovre Field, which are portions of the Norrska Fiellen. 
The coast is here very deeply indented by arms of the sea, 
which form numerous islands and peninsulas. Many of 
the fiords extend inland 50 miles, and on their banks are 
the only fertile spots. Tlie interior of the country is 
occupied by tlie mountain region of the Norrska Fiellen, 
which rises in one point to a height of 7489 feet ; it stands 
upon a table-land, which is furrowed by several steep 
ravines. The country along the southern shores of Dron- 
theim Fiord contains a much greater portion of arable 
land, and is more extensively cultivated and more populous 
than tho northcru. It is watered by four rivers, which, 
from west to east, are called Oerkel, Gnul, Nid, and Stor 

If. The small district of Roraas lies on the Dovre Field, 

ose to the boundary of Sweden, and comprehends tho 
country in which tho Glommeu Klf originates. Northward 
of Drontheim Fiord an immense mass of high rocks ex- 
tends along tho sea fr*m the shores of the fiords to the 
mouth of Namsea Elf, which is the largest of the rivers of 
Norway falling into the North Sea. 

Nordland comprehends all tho countries lying between 
the parallel of the Island of I.«ktie and the Quaenangcr ^ 
Fiord. The southern part is called Helgoland, tfic central j 


district Salten, and tho northern portion Tromsiie. The 
islands of Woden and of Senyen are als^ included in it. 
Helgelaiid has numerous islands near the shore, but the 
fiords ju-e not deep. The interior is filled up by moun- 
tains rising from 1000 to 1500 feet, between which occur 
numerous narrow valleys and depressions, which in general 
are well wooded, though tho trees rarely attain the size of 
timber trees. Salten comprehends the Sonntry between 
Cape Knnnen and Ofoden Fiord ; it is the most desolate 
part of Norway, and tlie coast is marked by exceedingly 
precipitous promontories. The district of Tromsoe is on 
the mainland, somewhat beyond the parallel of the Lofoden 
Islands ; it is a mountainous region. 

Finmark comprehends tho most northern portion of 
Drontheim, and indeed of the continent of Europe, ex- 
tending from Quaenanger Fiord to tlio Taua-Klf and 
Varanger Fiord. Along its western side, between tho 
Quaenanger Fiord and the Alteii Fiord, extends a moun- 
tain range, which terminates near tho sea in tho isolated 
Yekuls Field, rising to 8700 feet, the most northern glacier 
(70° N. lat.) The country east of this range contains a 
more elevated and a lower region, of which tho former lies 
to the north and the latter to the south. The permanent 
settlements in this district are only found in the recesses 
of the fiords. The lower region is in general a plain, 
which in its highest point, near the sources of the Allen 
Elf, is about 1 200 feet high, and contains numerous small 
lakes. The snow-line in this province is less tlian 3000 
feet above tho level of the sea, and tlie mountains in the 
interior are thus perpetually covered. Agriculture is 
almost impracticable, and fish and game constitute tho 
principal food of tho inhabitants. No trees are found in 
the higher latitudes, but the turf marshes afford a good 
supply of fuel. The reindeer is the chief source of wealth 
in the north, and the cod-fisheries in tho south. Tho 
population consists principally of Lapps. Several largo 
islands lie along the coast of Finmark, west of the Por- 
sangcr Fiord. The largest of them, Seyland and Sorfie, 
rise to a great elevation, and are inhabited by a few fisher- 
men. On Qualoe is a commei-cial place, Hammorfost, 
the most northern town in Europe, which has about 400 
inhabitants. The most northern island is MargerOe, a bare 
rock, which towards the north terminates in tho Nortli Cape, 
a huge mass of rocks rising to 1500 feet above the sea. 

Drontheim, the capital of the above conntiy, and tho 
most northern of the large towns of Europe, is built on the 
southern shore of DronUieim Fiord, at the mouth of tho 
Nid Elf, which river nearly encircles it. On tho land side 
it is commanded by a series of heights which make it in- 
capable of defence in that direction, but towards the sea it 
possesses strong fortifications, both on the mainland and 
more especially on the small rocky islands of Munkholm 
and Ghristiansteen. The town has spacious, regularly- 
formed^ and remarkably clean streets, with water cisterns 
at their intersections. It was once built almost entirely of 
wood, which, in consequence of the ravages of repeated 
fires, has chiefly given place to houses of stone or brick. 
Tho town is the seat of government for the province, and 
of a bishopric. The most remarkable edifice is the cathedral, « 
where the kings of Norway are crowned. It is an object 
of great interest, but it has been much injured by the rav- 
ages of early barbarians, and defaced by the bad taste dis- 
played in more modern renovations; it is, however, still 
venerable from the antiqnlty of some of its ports, which are 
as old as 1088, and on the whole is entitled to rank as tho 
most remarkable ecclesiastical structure in the kingdom. 
The other chief edifices and institutions vte the palace of 
the old Norwegian kings, when Drontheim was the capital, 
now converted into a military and naval arsenal ; a mnsenm, 
including a picture-gallery and a library with some rare 
manuscripts; literary and scientific institutions; asylums 
for the . aged and deaf-mutes ; grammar, Lancasterian, 
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and other echools; exchange, hank, a court>house, cus- 
tom-houBe, hantsome theatre, &c. The manufactures 
include excellent capes, hat-covers, Ac. (of goat-skins), 
trinkets, &c. The breweries are famous for their beer, 
which is largely exported. There are also some extensive 
sugar-refineries, distilleries, and a shipbuilding yard. The 
harbour is indifferent, not admitting vessels drawing more 
than 12 feet (ft water; the roadstead is exposed to a 
heavy swell from the N. and £., and has loose ground in 
20 fathoms of water. Dronthoim Fiord never freezes, and 
the cold of winter, though severe, is not so great as in 
many places further south. The surrounding country is 
studded with merchants* villas, and the suburbs of Blakland 
and Hen are built on picturesque heights above the old 
town. There is a carriage road from Drontheim to Stock- 
holm, and steamers run to Hammerfest and other parts 
during the summer. The trade consists chiefly in exports 
of timber, dried and salted fish, tar, copper from Koraas, 
and mill-stones. The beauty of the women of Drontheim 
— many of whom are distinguished for their literary tastes — 
is celebrated, and the elegance of its society gives it much 
more the appearance of a capital than Christiania, which 
supplanted it in this respect on the union of Norway to 
Denmark. The population of the town is about 20,000. 

So early as the year 906 Olaf Tiyggvesson founded a 
palace to the S. of the Bratorc, and a church which bo 
dedicated to St. Clement. St. Olaf, wlio is regarded as 
the founder of the town (1016), revived the plans of Olaf 
Tryggvcsson, which had fallen into abeyance after his 
death, and after the death of the saint*’ at the battle of 
Stiklestad (1080) a new impulse was given to building 
enterprise. Uis remains were brought to Drontheim and 
buried there, hut were soon afterwards transfened to a 
reliquary and placed on the high-altar of St. Clement's 
Church, 'where they attracted hosts of pilgrims, nut only 
from other parts of Norway, but even from foreign coun- 
tries. Down to the middle of the sixteenth century the 
name of the town was Nidaros (“ mouth of the river Nid 
aa, flar, signifying river, and o«, estuary) or Kaupangr 
i Thrandhjem (“ merchants* town in Dronthoim ”), after 
w’liich period the present name came into general use. 

IXROP, a small quantity of liquid. When the drop 
is produced by dropping it is that quantity which is 
sufficiently heavy to overcome adhesion. Thus a gentle 
dew will remain on a sloping surface, but a heavier dew 
will collect into masses, trickle down, and drip off the edge 
in drops. The circumstances determining the size and 
shape of drops are, however, far more complex than this 
simple illustration or definition would suggest In an ex- 
haustive essay read before the Royal Society {Phil, Trans, 
xiii. p. 444, &c.) Professor Guthrie has shown that drop-size, 
when a drop falls from a solid through a gas (as through 
air) depends upon the following conditions : — 1. The rate 
of dropping; drops are larger the quicker they fall, and 
the larger the surface they fall from. 2. The more solid 
the matters the drop holds in solution the smaller it is, 
because the purer the liquid the greater its cohesion. 
Water has the greatest drop-size. 8. Drops vary also 
according to the chemical composition of the solid they 
fall from; thus antimony delivers the smallest, tin the 
largest drops. 4. The higher the temperature the smaller 
the drop for ordinary heats. The size of drops of a liquid 
dropping from a solid through a second liquid, when it 
will ascend or descend according to their relative specific 
gravities, depends upon condition.H so complex as to bo 
beyond the limits of this work to detail. The reader 
should consult Brofessor Guthrie’s essay. 

Every liquid beliaves as if its exterior free surface were 
in a state of tension and exerting a constant effort to con- 
tract. It is this law which accounts for the curved free 
surfaces of liquids in tubes [see Capilulby Ati’h action]; 
and since in the case of drops falling through a gas, as rain, 


for example, the whole external surface of the liquid is 
freely exposed, the tension is everywhere alike, and the 
drop becomes spherical. If anything alters the spherical 
shape of the drop it oscillates round that shape till it 
again recovers it, in a manner comparable to the vibration 
of a sounding bell. This is beautifully shown by Plateau’s 
well-known experiments upon a drop of oil suspended in a 
liquid of its own weight, as mixed alcohol and water, for ex- 
ample. (See Tyndall’s Sound,” p. 27 0, &c., fourth edition, 
1883.) Professor Tyndall pursued these investigations in 
connection with /^sensitive water-jets,” as ho calls them, that 
is, jets which may be controlled by musical sounds ; and he 
shows in his preliminary obsen'ations that the shrinkings 
and swellings of a thin vein of water, falling vertically 
from a hole in the bottom of a vessel of water, which had 
long been noticed by observers, are really separate drops 
oscillating between an oblate and a prolate spheroid, that 
is, seeking to gain the spherical shape. The vein has 
really broken into drops, gravity having overcome cohesion. 
Its continuity still exists to the eye, because of the familiar 
phenomenon of persistence,” as when one makes a circle 
in the air with the point of a whirling stick. A quick 
series of fiaslies of electric light through a pierced revolving 
disc shows the separate drops as soon as the rapidity of 
the flashing rc*aches the rate of fall of the drops. When 
the drop first separates from the vein it is of course long 
in shape, gravity pulling against cohesion — that is prolate; 
hence it rebounds to the oblate shape, flattened at the poles 
like our earth, and from this to the first shape, &c., at each 
change more nearly approaching the spliere. A musical 
note of suitable pitch splits up the vein into drops much 
closer to the orifice than its natnral division. Also if the 
jet he parabolic, as from a garden hose held In the hand, 
whence water issues upwards under pressure and falls in a 
parabolic curve, the jet will divide into three or more veins 
of visible drops which diverge at about the vertex of tlie 
curve. If now the suitable musical note be sounded 
the drops at once range themselves strictly in line, and 
the whole jet forms one thin apparently continuous cun'e. 
The instantaneous change is indescribably beautiful. When 
examined, as above described, by the electric light, the curve 
Is found to he really composed of exquisite sphemlos, but 
to the unaided eye it is controlled into continuity by the 
sound. Thus drops are shown to he as sensitive to sound 
as flame or any other form of vibration or regularly suc- 
cessive motion. 

2>ROP^SY (Gr. hydrops\ a preternatural collection of 
watery fluid in different parts of the body. In the state of 
healtli there is constantly poured out upon every surface, 
cavity, and interstice of the body a watery fluid derived 
from the blood and deposited by the capillary bloodvessels. 
This fluid docs not remain long where it is deposited, but, 
by vessels appropriated to the office, tenned absorbents, is 
soon taken up and reconveyed into the common circulating 
mass. As long as there is a perfect balance of action 
between these two sets of vessels, which is always the case 
in health, tliere is no accumulation of fluid, the exhalation 
and the absorption being always exactly equal. But if 
from any cause that balance be disturbed, if either the 
capillary bloodvessels pour out an unusual quantity of 
fluid, or if the absorbents fail to act with their accustomed 
energy, an accumulation of fluid must necessarily take 
place, and tins accumulation, when it amounts to an 
appreciable quantity, constitutes the disease called dropsy. 
We say “disease” to avoid periphrasis, but in realty 
dropsy is more properly a symptom than a disease, a 
result, not a cause, of morbid action. 

This disease is known by different names, according to 
the situation in which it is found. When the effusion is 
cliiefly in the superficial parts of the body, which are dis- 
tinctly swollen from the accumiilatiun of fluid he&eath the 
skin, it ih termed Anasarca ; when the liquid accumulates 
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in tlie abdomen, Ascites; when in the chest, Hjdrotborax; 
when the brain is distended with fluid. Hydrocephalus ; 
and wlien the pericardium or membrane of the heart is 
iiflected, the complaint is known as llydropericardium. 
Another form of ^is disease is that which arises in cases 
of marked ansemia, such as may be caused by fever, whether 
intermittent or continued, exanthematous or typhous, long- 
continued and excessive evacuations, whether of natural 
discharges or of preternatural eflusions of blood, deficient 
or unwholesome diet, diseases of the digestive organs, by 
which the due assimilation of the food is prevented, intem- 
perance in the use of intoxicating liquors, whence drunkards 
of all kinds, and especially spirit drinkers, so commonly 
die of dropsy. 

There are many diseases of which dropsy is the sequent, 
especially affections of the heart and its great vessels, 
of the lungs, the liver, the spleen, the kidneys, the uterus, 
and the ovaries. When dropsy is the consequence of disease 
of the heart, the signs of disease of the heart commonly 
long precede the appearance of the dropsy. The effusion 
is commonly indicated first by swelling of the face, espe- 
cially beneath the eyelids, and next by swelling of the feet 
and ankles, and of the hands and arms, particularly on the 
left side. As in the progress of the disease the effusion collects 
and accumulates in the cavity of the thorax, or in that of 
the pcricardinm, it is denoted by a peculiar train of symp- 
-toms. The respiration is always more or less embarrassed; 
the horizontal position uneasy, and often impossible ; the 
pulse, which is seldom or never natural, is very variously 
affected. 

Diseases of the coats of the great bloodvessels, con- 
stituting aneurism, concretions within their cavities, or 
tumours of neighbouring parts pressing upon their trunks 
and obstructing the passage of the blood through their 
canals, are frequent causes of dropsy. 

Inflammation of the liver, generally of a slow or chronic 
nature, leading to a deposition of adventitious matter in 
its substance, and the consequent enlargement of the organ 
and the consolidation of its tissue, is a common cause of 
dropsy, occasioned by the obstruction to the circulation 
through the portal vein, the effusion being in this case 
often confined to the cavity of the abdomen. 

The spleen, which consists of a congeries of bloodvessels, 
and which is very apt to be enlarged and obstructed, may 
occasion efiusion into the abdomen, in the same manner as 
the liver. 

The kidneys are subject both to functional and organic 
diseases, which are followed by effusion into all tlic cavi- 
ties in consequence of the failure of these organs to remove 
from the common mass of blood the superfiaous and 
noxious principles which it is their office tn eliminate. 

Dropsy, though often a terminal and always a serious 
symptom, is yet one which much can be done to alle- 
viate, and in many cases to remove, and this is particu- 
larly the case in many local dropsies and in those of heart 
origin. Lung, kidney, and liver dropsies are less amen- 
able to treatment ; yet one case of ascites is on record in 
which a perfect recovery took place after the woman had 
been tapped 188 times and nearly 400 gallons of fluid 
removed. Diuretics and pnrgatives are the remedies 
chiefly employe^. ; but in certain cases diaphoretics — and 
espeoiall]^' the nae of a hot-air bath — ^are very effectual, and 
in a large number paracentesis or Tapping is either indis- 
pensable, or at all events much expedites the cure. 

DBOB'SSA (from the Greek word signifying dew), a 
genus of plants belonging to the order Diiosrback a, and dis- 
tinguished firom Its allied genera by the four to eight stamens, 
two to five styles, and the one-celled ovary with parietal 
placentas. Dro§era r&tundi/oHa (common or roni^-leaved 
sundew) is a native of Europe in boggy places. It is em- 
ployed in Italy for making the liquor called rossolL Two 
other species, Dromra intermedia and Dtoaera anglica^ 


arc natives of Great Britain. The first Is a common bog« 
plant, but the latter is only common in Ireland. About 
100 species of this genus have been described. They have 
been found in boggy places in all parts of the world, except 
in the extremes of heat and cold. They are all siugalarly 
beautiful and worthy of cultivation. The Drosera has a 
special interest os being a plant common in the United 
lUngdom, which belongs to &e sorios known as insectivor- 
ous plants. It was long known to botanists that there 
were certain plants endowed with special apparatus for 
catching and killing insects, but how and why they caught 
them, and whether the captives served in any and in what 
way as food to the captors, was imperfectly understood. 
Charles Darwin solved these questions, and showed that 
the leaves which catch insects are provided with means of 
digesting and absorbing the greater part of the animal 
matter tliey seize ; thus reversing the ordinaiy course of 
nature, and feeding vegetable tissues with animal nutri- 
ment, instead of digesting vegetable food into the nntriment 
of animal tissues. The insects are caught by means of 
drops of viscid fluid surrounding the glands, and by the 
inward movement of the tentacles. As the plants gain 
most of their nutriment by this means their roots am very 
poorly developed; and they often grow in places where 
hardly any other plant, except mosses, can exist.” 

DROSBBA'CEiE, an order of plants consisting of 
marsh herbs, and belonging to the cohort Rosales among 
the PoLYPETALA. Most of the 110 species included in 
this order belong to the genus Duosera (the sundew). 
Another remarkable genus is Dioxaa (Venus' fly-trap), 
which consists of only one species, and is confined to one 
part of the world, namely, Carolina in the United States. 
The flowers in this order are regular, hermaphrodite, witli 
parts in fives; the Btamens are generally definite; the 
ovary is free, one-celled, with parietal placentas, distinct 
styles, and numerous ovules ; the embryo is minute at the* 
base of the perisporm; and the leaves generally liave 
glandular hairs. 

DROWNING, the stale of AsPirrxiA produced by 
the immersion of the body under water. When a warm- 
blooded animal is immersed under water and forcibly re- 
tained there, it immediately begins to struggle violently, 
and uses every effort to rise to the surface. These struggles 
are not at first the result of suffocation but of fear. It is 
proved by direct experiment that the obstruction to the 
respiration which produces suffocation docs not come on 
for a minute or rather less. 

'When a human being is drowned by accident, if the fall 
has been from a considerable height and the water is not of 
very great depth, the body is precipitated to the bottom of the 
water ; it then quickly rises to the surface, partly because 
the specific gravity of the body, when the Inngs are full of 
air, is less than that of water, and partly because the body 
is rende/cd still lighter by the lur, alwa 3 rB amonnting to a 
considerable quantity, which is collected and retained in 
the clothes. If the person be not able to swim he generally 
struggles violently, and probably screams; by these efforts 
tlie lungs and cloUies are partly emptied of the air they con- 
tained, the comparative weight of the body is increased, and , 
consequently it again sinks to the bottom, but it soon again 
rises, and this alternate rising and sinking may occur 
several times in succession. Whenever the l£>dy comes to 
the surface, and the month is above water, the painfnl im- 
pediment to respiration produces an instinotive effort to 
inspire, and a harried gasp is made to obtun air. Bat 
often the month is not sufficiently above the surface of the 
water to obtain air without inspiring a ^piantity of water 
along with it; bat the quantity of water received in this 
manner is never great, probably not much more than is ex- 
pelled by the congh exdtod by irritation of the glottis 
in consequence of the contact of the water and by the sab- 
sequent expiration. 
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The change m the system produced by continued sub- 
mersion, the coxftequent suspension of respiration, and the 
ultimate extinction of life, are all referable to one patho- 
logical condition, namely, a change in the nature of the 
blood. The water prevents air from entering the lungs, 
which therefore are incapable of converting venous into 
4irtcrial blood, and can deliver to the left side of the heart 
•only venous bload to be sent out to the body. [See Cir- 
culation OF THR Blood.] But venous blood is in- 
capable of miuntaining vitality, and consequently death 
rapidly results. 

After drowning there is always a quantity of water 
mixed with frothy matter in the windpipe and bronchi. 
Occasionally this frothy matter is mixed with blood. The 
quantity varies a good deal in different cases, but it is 
never voiy great. At one time it was thought to be so 
great as to be the cause of death in drowning. It was also 
supposed that water got into the stomach at the same 
time, and on this account the barbarous practice of sus- 
pending people who had been immersed in water by their 
heels was had recourse to for the purpose of getting rid of 
the water. But it is now known that little water (often 
none at all) gets either into tho tissues of the lungs or into 
the stomach. 

As the arterial blood at first in the lungs, left side of 
the heart, and arteries passes from them in the course of 
the circulation and is replaced by venous blood, growing 
ever and over barer of oxygen as it circulates, the struggles 
to breathe increase. At last expiratory movements ensue 
so convulsive tliat every muscle of the body is brought into 
play. The nervons centre of those almost purely expira- 
tory struggles is now known to be in the medulla oblongata, 
the tract of the spinal cord which lies between the spine 
proper and th(‘ brain. Double proof of this exists — 1, when 
the brain is removed tho same convulsions still occur; 2, if 
asphyxia of the medulla is brought on by cutting the arteries 
which supply it, so that the blood contained in its vessels 
deteriorates into a venous condition, exactly similar con- 
vulsions occur. The nervous system is speedily exhausted 
from such violent convulsions, and the period of their dura- 
tion is very brief. It is succeeded by a profound calm, 
during which sensibility is found to bo entirely lost. Tho 
'Cyoball may even bo touched without causing the eyelid to 
move, and (a more delicate test still) the pupil no longer 
contracts under bright light Inspiratory efforts occasion- 
Ally occur, growing slower and deeper till the whole body 
stretches in the effort, and “ with extended limbs and a 
straightened tmnk, with the head thrown back, tho mouth 
widely open, the face drawn, and the nostrils dilated, the 
last breath is taken in ” (Professor M. Fosters Physio- 
logy,” London, 1879). Thus drowning or any kind of 
suffocation (asphyxia) has three stages— 1, dyspnoea, with 
rapid inspiratory and expiratory efforts; 2, violent convul- 
sive expiratory efforts; 8, exhaustion, passing gradually 
into steadily convulsive inspiratoxy efforts, growing longer 
■and deeper till they cease. Strangling a dog produced all 
these stages in from four to five minutes; a rabbit, in from 
three to four minutes. The second sta^ was reached in 
one minute, and lasted only one minute. But in the case 
of a dog which died in a little over four minutes the heart 
•continued beating over seven minutes ; so also with the rabbit 
The force of the heart is veiy slight, however, in these last 
struggles, for it is paralyzed by being gorged with accumu- 
lated foul blood. It is probably this paralysis which finally 
stops its heating. The violent expiratory convulsions of the 
second stage press upon the lungs, already full of blood, 
with a fatally cqjpgestive effect The heart ceases to supply 
the arteries, wbi^ drain themselves diy; and a further 
reason for the emptiness of the arteries is that the p'eat 
vaso-motor (sympathetic) centre, poisoned by venous blood, 
spasmodically contracts them, and the blood is checked 
from entering them. The heart is thus choked, and although 


at first its left (arterial) side is comparatively empty, it grad- 
ually becomes as gorged with venous blood as the right side. 
At death the whole heart and veins are violently distended 
with blood, the latter spurting if pricked; while the arteries 
arc so bloodless as to have given rise to tho mistake of 
the ancients that they were air-tnbes (Gr. arteria, a wind- 
pipe). Drowning, from the fact of the water in many cases 
getting into the lungs, asphyxiates quicker than strangling. 
Young animals, whose respiratory changes are less active 
than old ones, resist drowning therefore better. An old 
dog will drown past recovery in one minute and a half, but 
a puppy has recovered after fifty minutes* immersion. From 
tbo same cause a person who has fallen into tho water in a 
state of syncope, as in a fainting fit, for instance, has a 
much bettor chance of recovery than one whose circulation 
is in full activity. It is such cases as this which give tho 
extraordinary recoveries from long immersion sometimes 
recorded. Thus in Plateris case, a woman condemned for 
infanticide was tied in a sack and drowned, while fainting, 
iu tho Rhine. She was restored to life after a quarter of 
an hour’s submersion. Ponteau records a case at Lyons of 
recovery after three hours* immersion nnder ice, and there 
are numerous others equally well authenticated. Ordinarily, 
however, less than two minntes’ total submersion is sufficient 
to kill a man. By practice divers can remain nearly this 
time under water without any artificial aid. The usual 
time in the Ctiylon pearl-oyster fishery is from a minute to 
a minute and a half. Among other precautions care is 
taken to close tbo nostrils and ears, and the diver will some- 
times make forty or fifty plunges a day. Yet exceptional 
divers have ))«en known to remain, in very rare but perfectly 
well-authenticated cases, nearly six minutes under water. 
But though the body as a whole is dead, and oven if the heart 
has for some time ceased to boat, the tissues have not yet 
died, and consequently in by far the greater number of cases 
of drowning animation may be restored if tbe body is quickly 
recovered and proper means are at once employed and con- 
tinued with perseverance. At least four or five hours, if 
necessary, should be spent in unremitting efforts, indeed 
cases of restoration to life after six hours’ suspended ani- 
mation aro well authenticated. A man so restored to life 
was asked if drowning was a painful death, and replied 
that it was not. He Seemed to have been stunned by tbo 
shock, for he remembered no pain at all ; but coming to 
life again,” he said, “ was greater agony than it is possible 
to express.” Sir Benjamin Brodie also mentions such a 
case, in which the last thing a man remembered as he lay 
drowning was that he counted tbe pebbles at the bottom of 
I the water. He felt perfectly powerless, but was not in pain. 

I The proper remedies for the recovery of the drowned aro 
• few and simple. The body, placed on a bed-chair, should 
I be removed to tbo rccciving-bouse or any place where the 
conveniences required may be most easily obtained. The 
wet clothes should be stripped off as rapidly as posrible, 
the body well dried and surrounded by warm air, if it can 
be readily procured, by the portable warm-air bath, of 
which there ought to be one at every reeeiving-honse. At 
first tho heated air should only be a few degrees above the 
temperature of the body, and the heat, wlu<& ought always 
to be ascertained by a thermometer, should be subsequenriy 
increased with caution. The body being thus surrounded 
with warm air, artificial respiration should be performed 
without the delay of a moment, and this should be assisted 
by electricity applied at first in the form of very gentle 
shocks. [See Respiration.] There are some few other 
useful auxiliaries, but so important and efficacious are the 
agents already mentioned, when judiciously and perwver- 
ingly employed, that they may bo considered as the only 
remedies worth regarding. . 

D&OYIiS'Diai* a town of England, In tbe oonnty of 
Lancaster, 194 jniles from London. It is a man u facturing 
town rising rapidly into importance, situated 4 miles E. of 
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l^Tanchestcr. It contains 6768 inhabitants, and has a neat 
parish chnrch and several dissenting chai>elH and schools. 
The Droylsden Institute is a handsome Gothic building, 
containing a lecture hall, library, and news-room. There 
am spinning mills and dye-works. 

DRXJCH8* The distinction between drugs and chemicals 
is very indetormiiiate. It would appear that natural sub- 
stanoes in a more or less unprepared state nsi^d in medi- 
cine, whether from the animal, vegetable, or mineral king- 
dom, are termed drugs, such as the different kinds of barks, 
leaves, roots, woods, flowers, and juices of tlio same ; or 
the animal and vegetable oils, gums, nvsins, &c. Chemicals 
are generally artificial compounds produced by the art of 
the chemist. 

In the Medical Act passed in 1858, the general council 
was empowered to publish and issne under their direction 
a book containing a list of medicines and compounds, 
and the method of preparing them, cjilled the “British 
PhaiTnacopceia.” 

In several countries of the Conti iicut the sale of dnigs is 
placed under strict enactments, for tho safety of the public 
iu regard to tlie sale of poisonous and also adulterated 
compounds. Tlie Eilglish law as to the sale of poisons wtm 
formerly rather lax, but was rendered much more stringent 
by tlie PuAitMACY Act, which camo into operation in 
1869. The value of tho drugs imported into the United 
Kingdom is between X400,0()fl and £500,000 per annum, 
and that of those exported £300,000. Tatcnt medicines 
are exported to the value of over £700,000 a year. 

DRUIDS were the priests of ancient Britain and Gaul. 
Caesar, though liimself High Pontiff of Rome, and author 
of tho standai'd work of his time on divination, has 
most unfortunately left us without accurate knowledge of 
the Droids and the religions system of which t)u;y were 
the servants. Still worse is the case of Cicero, who was 
personally friendly with tho Druid Divitiaeus, and is known 
to have held long talks with him, of which he has culpably 
neglected to preserve one word. Caesar only cared to 
observe that tlie gods of Gaul (and Britain) were much the 
same os those of Rome ; consequently no difliculties with 
the new provinces would arise on the score of religion. 
His sketch, so often read and discussed, is therefore most 
meagre. He notices that education was confined to the 
Druids, and more especially to those in Britain. Tliey were 
esteemed to possess the holier and more ancient tradition, 
80 that Gauls went over to them to be taught. Much 
political power was theirs too. Cussur declares the Druids 
to liavc had a supreme head, who was elected by tho whole 
body and ruled for life. All the order assembled at a 
place iu Gaul once a year. The lore of tho Druids W’as 
communicated by vcrs«‘s learned by heart; they neither 
possessed nor allowed writings. They taught, says Caasar, 
tlie transmigration of souls (an old doctrine of the Greek 
Pythogo^ also): paitly, so the astute Roman thought, 
because if a warrior were sure lie would live again as soon 
08 ho was dead, and possibly in a better body than that 
which he then liold, he would know no fear in battle. 

Mr. Elton, in his “ Origins of English History” (London, 
1882), has exhaustively collected every scrap of tho scanty 
store of information we have of the Druids. We find, us 
indicate by j^sesar, that the greater gods were revered in 
Gaul and Britain ; a Pluto reigned in darkness, an Apollo 
in light, a Jupiter ruled in heaven, Mars controlled battle, 
Merewy trade, Minerva knowledge — under Celtic names, but 
without any great distinction of attributes from those of tlio 
Roman gods on a cursory survey. The l^raids taught that 
the Celtic nations arose from Pluto, wliich is why (thinks 
Gttsar) time was measured among them by niglits, not 
days. But to tin's day we consider all things cpmc from 
darkness and chaos, and as for reckoning time the Druids 
used tlie moon as their standard, and thorofore were forced 
to enumerate nights. Their starting point was the sixth 


night after what we call “now moon,” that is, when the 
moon is on the point of becoming half-fiRl ; and the year ' 
consisted of thirteen lunations. 

The mistletoe was sacred to the god of light, whom 
Ctesar translated Apollo, but whose name was in some 
places Beleiius (compare Ausonius* description of Belenus* 
fine temple at what we now call Bayenx, and the founding 
of a gate of woiidei*ful design upon the bankt of the Thames^ 
which men to this day call Billingsgate after his name, 
according to the veracious Geoffrey of Monmouth), in others 
Grannus (for it seems probable that tho well-known spring 
“ Aquis Grannnm,” which gives its name to Aix-la-Chapelle, 
is called after tho Gaulish Apollo, whose temple stood near, 
rather than after tho Roman general Granins, as sometimes 
asserted), in others Belisa (as at Aquileia, in Italian Gaul), 
and in others Borvo, whence the many “ Bourbon ” springs 
derive tlieir namo. Probably, like the classic deities, 
Bclcnus had many epithets; so also Apollo was called 
Pheebus, Pythoctonus, Dianus, &c. Like Apollo he was god 
of healing (hence of medicinal springs) as well as of light ; 
and his sucred mistletoe was held to be sovereign against 
almost every ill of men and even of cattle. In his “ Natu- 
ral History ” Pliny tells liow its appearance in the sacred 
oak betokened tlie presence of the god, and how the service 
of its cutting took place at tlie beginning of the month, all 
men making holiday. A Druid clothed in white, a wreath 
of oak leaves crowning his brow, mounted a ladder to the 
tree, and cut the holy plant with a golden sickle exactly 
the shape of the new moon (».e. what we call a six days’ 
moon), and the severed branclies he received reverently in 
tho folds of bis white mantle. Then followed sacrifices 
and prayer, and all closed with a banquet ; after which tho 
mistletoe was carried home on a waggon drawn by two 
snow-white bulls wliich had never before known tho yoke. 

Less known to most readers, but second only to the mis- 
tletoe in honour, was a species of club-moss, which Pliny 
calls “selago,” gathered by tlie people themselves with great 
ceremony. The worshipper must be all in white and bare- 
foot, and must snatch it up with the right hand with u 
stealthy sudden clutch beneath tlie left arm. It is curious 
to add that Villcmarque (“ Basios Breix,” G2) says of tho 
Bretons of to-day that they esteem tho club-moss in just the 
manner of their ancestors, “ et pour le cueiller il fant otro 
nu-pieds ct en cliemise : il s’arrachc et ne so coupe pas.” 
He who carried selago was proof against misfortune ; and 
blindness could be cured by its burning smoke. 

Teutates was the continental name, Camulns the British 
name for the Celtic Mars. (Cainulodanum and other towns 
in Roman times preserved his namo among us.) For him 
tho tenible human sacrifices were made, and the piles of 
spoil heaped in the market-places. 

Tarauis answered to Jupiter, but was also the god of 
fire and thunder as well as of the sky. As Lis name indi- 
cates, )io is akin to the red-bearded Thor of Scandinavia, 
and is to this day worshipped by the Slavonians under tho 
pseudonym of the Prophet Elijah with his chariot of fire 
and his power over the thunder. 

Professor Rhys (“ Ixicturcs on Welsh Philology,” Lon- 
don, 1877) shows that it is not proved that Druidism wam 
known in Gaul before 200 n.c. ; and from this and other 
reasons he concludes that it was the religious system of 
the autochthonous race, whatever it was, which preceded 
the Celts, and was adopted by the latter while yet the 
Gael and the Cymry were one folk. This would account 
for the Bpecial purity of the British Druidical faith. The 
Druids, as later Roman observers depict them to us, are as 
settled a caste as themedineval monks in their palmiest times ; 
they even used (like the monks) a tongue unknown to the 
people, which passed thei-efore for a sacred tongue, the “ lan- 
guage of the gods.” They practised augury and divination, 
the latter in a horrible manner ; for they used to devote a 
captive to the gods, strike him down, and observe the omena 
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indicated by the way tlio poor wretcli fell or struggled. 
Unman sacrificAft were, we are told, common' occurrences, 
and at particular seasons a group of many such sacridees 
took place simultaneously with great solemnity. In some 
places victims were crucified or shot with arrows; but the 
most esteemed manner was by burning, the victims being 
Btuifed into wicker hollow figures like giants, or driven 
with cattle, &•, into an inclosuro roughly the shape of 
the human form, and there burned in a great holocaust. 
Almost to OUT own day in the Highlands the relic of this 
sacrifice remained. At the May-day bonfires (Beltein) 
lots were drawn, and the loser had to imitate a sacrificte 
by leaping thrice through the Beltein fire. St. Patrick (so 
say the “ Acta Sanctorum ”) lit the holy Raster fire when 
the Irish king and his Druids were beginning the Beltein 
sacrifices in Tara, and almost paid the forfeit of his life for 
lighting a fiame elsewhere than from that socred bonfire 
which should have re-illamiiied all the extinguished fires 
of the loud. After the conversion of Ireland the Draids 
disappear — their maxims of government, it is conjectured, 
may be preserved in the very ancient Brehon laws. 

It Hoems, then, fair to conclude that Druidism was a 
w’orship of the forces and elements of nature; and the 
first historian of Britain, our sole recorder of the English 
(Saxon) Conquest, Gildos, has correctly summed up the old 
faitli of these heathen, whom lie and Ills church bad con- 
verted, only to see the land once again plunged into dark- 
ness by the invading English, lie says, in his misty 
Ossianic style — “ A blind people, they paid divine honour 
to tho mountains, wells, and streams. Their altars were 
pillars of stone inscribed with emblems of the sun and 
moon, or of a beast or a bird, which symbolized some force 
of nature. They bound themselves by vows to the heavens 
and tho earth, to day and night, to the rain, the dew, and 
the wind.” 

DRUM was the name given to an ovening assembly in 
the last century, not a ball, but gayer than those now 
called “at homes.” They were indeed so crowded and 
noisy as to deserve their nickname. Much gambling often 
went on at them. Other names for the drum were rowf, 
hurricane^ &c. The -word has been used in our own 
day joculai'ly to signify an “ afternoon tea ; ” these mild 
parties being called “ kettle-drums,” from their obvious 
eoinicction with the tea-kettle and their equally obvious 
opposition to the noisy evening drum of the beaux and 
belles of the time of Queen Anne. 

DRUM, a pulsatile musical instrument of which there 
are three kinds — the side drum, the bass drum or big 
drum, and the kettle-drum. The first is a cylinder made 
of brass, on each end of which is a hoop covered with 
vellum or parchment, and is the well-known military in- 
strument. It is played by single taps or by a roll. The 
latter is performed by two taps of tlie left hand quickly 
followed by two of the right in rapid succession, and from 
its sound when played slowly is nicknamed “Daddy 
Mammy.” It is, in fact, tho “double tonguoing” of 
the sido drum. In military mattere there are various 
beats of the drum, which indicate certain signals per- 
fectly intelli^ble to officers and men, and which form 
or formed a moat important feature in military science. 
(They are now greatly superseded by bugle calls.) For 
instance, the beat of the drum called the gemral, is in- 
tended to give notice to the troops that they are to march. 
The march is the command to move. Tho assembly is tho 
order for the difToront corps to repair to the place of ren- 
dezvous, or to their respective colours. The a/arm is in- 
tended to give iy>tice uf danger, so that eveiy man may be 
ready for immediate action. To arm I is the summons for 
soldiers who ore dispersed to collect together, and be pre- 
pared for action. The parley is a signal denoting a wish 
to hold a conference with the enemy. Tattoo is the general 
order for all to retire to their respective quarters. The 


reveille is always sounded at the break of day, and is 
intended to warn the soldiers to rise and the sentries to 
forbear cliallengiug. The retreat is usually beat, in both 
garrison and camp, a little before sunset, at which time 
the soldiers repair to their quarters, and the gates are 
closed. It is also the signal for an army to drew off from 
the enemy and take up other positions. Tho bass drum 
is formed like that of the side drum, but of oak, on a much 
larger scale, tho thickness Iwiiig shallow in preportion to 
the largo diameter. 

Kettle-drums are made of copper, nearly hemispherical, 
covered with a strong head of calf^s skin. They vary in 
dimensions from 19 inches to 8 feet in diameter. They are 
always in pairs, and are tuned by means of many screws 
wliicli tighten the head, to tho key-note and the fourth 
below. The kettle-drums are thus made into a musical 
instniment capable of giving a dull Diionk-babs, and have 
been used for far higher than merely pulsatile purposes by 
the greatest composers. In Beethoven the drum is mado 
to give out a musical subject ; no composer has yet equalled 
liim for variety and beauty of drum eflccts. Berlioz, on 
the other hand, turned his attention rather to the possible 
drum- harmony than drnin-melody ; and in his stupendous 
“ Requiem ” (1837) h-os used eight pairs of drums, so as to 
coiiniiaud drum-chords in every key. The effect is inde- 
scribably solemn, the soft roll of the harmony being sume- 
tbing almost unearthly. It was performed at the Crystal 
Palace in December, 188.3. 

DRUM is a term used to denote the long ridges into 
which tho glacial drift frequently rises. They generally 
occur near inunutains where the icc sheet has sent masses 
in various directions, and their h’ngtb marks the direction 
in which the ice moved. 

DRUM-FISH {Pogonias chromW)^ a species of the 
family Scinnida} (of which the Maigbe is the common 
British representative), is especially remarkable for the 
extraordinary drumming sounds it produces. This pro- 
duction of loud musical sounds, though not peculiar to the 
dnim-fisli, is most marked in it. Uow the sounds are pro- 
duced has not been clearly ascertained. “ Some naturalists 
believe that it is caused by the clapping togetlicr of tlio 
pharyngeal tcM*th, wliicli are very large molar teeth. How- 
ever, if it be true that the sounds are accompanied by a 
tremulous motion of the vessel, it seems more probable that 
they are produced by tho fishes beating their tails against 
the bottom of tho vessel, in order to get rid of the para- 
sites with which that part of their body is infested.” Such 
is the prosaic explanation suggested by Dr. GUntber. The 
drum-fish attains a length of 4 feet, and a weight of over 
100 lbs. The snout is conve.x, and the upper jaw overlaps 
the lower. 

DRUM'MOND, CAPTAIN .THOMAS, was born 
at Edinburgh in October, 1797, and was early entered 
at the High School there, where he formed an acquaint- 
ance with Professors Playfair, Leslie, and Brewster, also 
with Professors Wallace and Jardine, whose pupil ho more 
especially was. In Februai’y, 1818, ho was appointed to 
a cadetship at Woolwich, where his mathematical abilitic.s 
soon made him conspicuous. In 1820 an offer from 
Colonel Colby to take part in the trigonometrical sun'f‘v 
was gladly accepted. This brought him to London each 
winter, and gave him opportunities, eagerly embraced, for 
continuing his studies in the higher mathematics. During 
this period he devoted considerable attention to tho study 
of chemistry, and attended the lectures of Professors Braude 
and Faraday. From what he learned on these occasions ho 
was led to the idea of employing as a signal light a ball of 
lime in a state of incandescence at the focus of a parabolic 
miiTor. This was the origin of the excellent Lime-ligut, 
which still forms one of tho handiest and best illuminants 
of great intensity. 

In 1824 n CDmmiltee of the House of Commons rocom- 
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mended that a trigonometrical survey of Ireland should be 
begun, in a climate so misty as Ireland, the difficulty of 
distant observations greatly increased, and ** Drummond’s 
light" was of signal service, Slieve Snaught in Donegal, 
which had long in viun been looked for from Davis Moun- 
tain, near Belfast, at a distance of 66 miles, being quite 
well indicated by ^e steady blaze of the new light 

Mr. Drummond was superintendent of the commission 
for laying down the boundaries of the old and new boroughs 
previous to the Reform Bill. In 1835 he was made under- 
aecretary for Ireland, and distinguished himself greatly in 
the report on railways in Ireland, being at the head of 
the commission. He died 15th April, 1840. 

DRUK'BCOND, WILLIAM, of Hawthornden, the son 
of Sir William Drummond, was horn on 13th December, 
1585. He was educated at Edinburgh, and studied civil 
law in France. On his father’s death in 1610 he relin- 
quished his profession and devoted himself to literary pur- 
suits. He afterwards travelled on the Continent and 
■collected a library of great value, of which part is now in 
the possession of the University of Edinburgh. When the 
Civil War broke out, his political bias exposed him to 
grievous annoyances, •particularly that of being compelled 
to supply his quota of men to serve against the king. 

Southey has observed that he was the iirst Scotch poet 
who wrote well in English. His sonnets are of a melan- 
choly character, said to have been owing to the loss of his 
betrothed bride on the eve of his marriage. In 1616, at 
Edinburgh, he published bis “Poems: amorous, funerall, 
ilivine, pastorall, in Sonnets, Songs, Sextains, Madrigals, 
by W. D., the author of the *Teares on the Death of 
Moeliades.* This last was a lament for Prince Henry of 
Wales, and Moeliades is an anagram on “ Miles a Deo ” 
(God’s soldier), whidi the prince had himself contrived. In 
1619 Ben Jonson was a guest of Drummond, and most 
fortunately the latter kept notes of their talk. The resem- 
blance which Drummond’s versidcation presents to that of 
Milton’s minor poems is striking, and few can read his 

Moeliades" without being reminded (with due gradation) 
of “ Lycidas." He also wrote a history of the five Jameses, 
kings of Scotland, and some other prose works. He died 
at Hawthornden on 4th December, 1649. 

DRUNK'SNNBSS. So alanningly prevalent has this 
vice become that of late years legislative enactments of J 
various kinds have been suggested both for its punishment 
and cure. The Licensing Act, 1872, was framed some- 
what with the view of curtailing the facilities and tempta- 
tions to over-indulgence in intoxicating drinks *, but a 
parliamentary committee which sat in 1872 went much 
further than this, and recommended the adoption of very 
•stringent measures for the supprossion of drunkenness. 
Instead of the usual penalty of bs . — which was enacted in 
tlie time of James 1., when the value of money was veiy 
different from what it is now — the committee proposed to 
punish the first ofi'ence, or “ casual ’’ drunkenuess, with a 
fine of 40s., or in default thirty days’ imprisonment In 
the event of two other such convictions following the first 
within twelve months, the “habitual" drunkard to find 
sureties for sobriety and good conduct for a fixed period, 
or in default to be committed for a “ considerablo period ” 
to an ** indttstml reformatory for inebriates," where labour 
would be added to the penalty of detention. 

Parliament somewhat naturally hesitated to adopt recom- 
ntendations so stringent, and they slumbered till 1879, 
when the Habitual Drunkards Act was passed. This Act, 
which is unfortunately entirely “permissive," authorized 
the licensing of “ retreats " for habitual drunkards, where 
such persons may be placed under discipline and refoVtna- 
tive treatment. Once within the retreat the patieq^ may be 
detained there for periods ranging to twelve months, unless 
previously released by a judicial order, and he is liable to 
« penalty of X5 for disobedience to rules or for attempt- 


ing to escape. Instead of a drunkard being committed to 
a retreat, however, entrance is only to \fb obtained on a 
person’s voluntarily written application, attested by two 
witnesses. 

It may be hoped that the British people will before long 
be relieved from the reproach of being “ the most drunken 
nation in the world." Temperance societies have long 
laboured for this most desirable object, and not withont 
substantial fruit. The “ Temperance Refreshment House " 
movement [see Tektotalism] has done a great work 
towards the same end, by offering facilities for obtaining 
other than alcoholic refreshment at places quite as cheerful 
08 public houses ; while the House of Commons, both in 
1880 and 1883, showed its sympathy with moans tending 
to reduce drunkenness by passing resolutions in favour of 
“ local option ’’ and of the Sunday closing of public-houses 
in England and Wales. In the latter year the chancellor 
of the exchequer in introducing his annual budget had to 
refer to a very largo falling off in the revenue from alco- 
holic liquors, and paid a generous tribute to the substantial 
work being done by temperance societies, blue-ribbon mis- 
sions, and similar organizations. 

In America asylums for the detention and reformation of 
drunkards have existed for some years. Drunkenuess is 
there regarded more as a disease than a crime, and is 
studied and treated professionally with a view to cure 
rather than punishment. The following are the “ articles 
of faith" of the American Association for tlie Cure of 
Inebriates: — “1. Intemperance is a disease. 2. It is 
curable in the same sense that other diseases are. 8. Its 
primary cause is a constitutional susceptibility to the 
alcoholic impression. 4. This constitutional tendency may 
be inherited or acquired. 5. Alcohol has its true place in 
the arts and sciences. It is valuable as a remedy, and, 
like other remedies, may be abused. lu exeesuive quanti- 
ties it is a poison, and always acts as such when it pro- 
duces inebriety." The asylums managed by the Ameri- 
can association not only pay, but in some cases tlio average 
payments enable a certain number of charitable cases to be 
admitted at reduced rates. Entrance is principally volun- 
tary, only abofcit 12 per cent, being committals. 

DRUPX, in botany, is the name giveu to iliose fruits 
which are fleshy and inclose a “ stone." The fleshy and 
stony parts are originally of the same nature in the very 
young ovary which incloses the ovule; but as the ovary 
ripens into the fruit, and the ovule grows into the seed (or 
keimcl), the w'all of the ovary becomes differentiated into 
a succulent outer portion and an inner stony part. A good 
example is the plum. Very smi 11 drupes, such for instance 
as collectively make up a blackbeny, are called drupeoka, 

DRU'BIIS, a people inhabiting the chain of Lebanon, 
in Syria, who are under the government of their own 
chiefs, and have a religion peculiar to themselves. The ver- 
nacular language of the Druses is Arabic. Although the 
mountaineers of Lebanon till recently obeyed the Emir or 
Prince of the Druses, yet they are not all Druses, but the 
greater part are Christians of the Moronite communion, and 
belong to the Western or Roman Church. [See Makonites.] 
The Dmses live chiefly in the south patr of Lebanon, east i 
and south-east of Beirut, and as far south as the sources 
of the Jordan. The capital of the Emir of the Druses is Deir- 
el-Kamr, in a fine valley on the western slope of Lebanon, 
about eight or nine Lours’ ride south-east of Beirut. 

The Druses were originally disciples of Hakem Biamr 
111a, the sixth Fatimite cMiph of Egypt, who in the eleventh 
centnry proclaimed himself to be an incarnation of the 
divinity, and who established a secret lodg^at Caira Into 
their faith are curiously interwoven many of Hie doctrines 
of the Jews, Christians, and of the Sufi allegories. Their 
moral commandments are seven in number : — 1. Veracity 
(to each other only); 2, mutual protection and resistanoe; 
8, renunciation of all other religions; 4, profession of tba 
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unity of Hukem (their founder) as God ; 5, contentment 
with his works submission to his will; 7,‘ separation 
from those in error, and from demons. They believe in 
the transmigration of souls in the sense that the number 
of existing sonls never varies, and that all souls now in 
existence have lived, vested in some human form; and that 
when a man dies his soul puts on a fresh humarnty, which 
occupies a moral* rank corresponding to the purity or im- 
purity of his past life. They also believe that after tk. lapse 
of ages it will be purified of every stain, and there will then 
come a period of rest. 

In 1860, when fearful barbarities were said to have been 
inflicted by the Druses upon the Maronites, France, with 
the consent of the great powers, sent an expedition to 
protect them and to lestore tranquillity. It was found, 
however, that the principal crimes had been committed by 
the fanatical Turks, and not by the Druses, while the Maron- 
ites bad been guilty of horrible acts of retaliation. When 
peace was restored a separate governor was appointed over 
the Maronites, which, wit bother measures then adopted, has 
had the effect of preventing any further disturbances of 
importance. 

The Druses arc a brave, handsome, and industrious 
people, and generally well educated. They have, with great 
industry, laid ont the hill-sides in terraces, and planted 
them with mulbeny, olive, and vine, from the produce of 
which they draw the greater part of their sustenance. The 
chief trade is the mannfactnro of silk. 

DBU'SUS, a name of great honour among tlie Romans, 
was the favonrile family name ofjhe I^ivian gens (asCresar 
was of the Julian, Gracchus of the Senipronian, &c.) 
There are therefore many distinguished men of the name 
of Livius Drusus, and of these the following are the most 
remarkable. 

M. Livius Drusus was tribune with Cains Gracchus, 
n.c. 122, opposing his reforms in every way. When tlio 
senate found that the people were in earnest, and that it 
was necessary to give way to avoid a revolution, they in- 
trusted similar measures to Drusus, who thus took tlie 
wind out of tho sails of his noble-minded antagonist. 
Dnisus was rewarded with the consulship, 112. 

M. Livius Drusus. son of the above, continued bis 
father's course of public reforms in Uxe distribution of 
state lands, increas^ coinage, &c., but be became deeply 
in earnest and almost a second Caius Gracchus. Like 
him he perished by the hatred and fear of tho senate. 
They took advantage of the temporary jealousy of the 
Romans, his fervent admirers, at an alleged forthcoming 
proposal to extend the Roman franchise to all dwellers in 
Italy, to obtain the reversal of all his reforms. Drusus 
regained his popularity instantly, however, but was assass- 
inated, B.c. 91, as he was bidding good night to the crowd 
which as usual had followed him home. The assassin escaped. 
The oppressed Italians bad looked on Drusus as their de- 
liverer. Rovolntion almost at once broke ont in the form 
of the Social War, which, after a bloody struggle and some 
grudging and iusuffioient concessions, was in two or three 
years with difficulty got nnder. 

Livius Drusus Olaudianus was really a Clandins, 
but was adopted by a Livius Drusus. His daughter, Livia 
Drusilla, was the celebrated empress whose house (Domus 
Livia) yet stands almost intact upon the Palatine at Rome. 
She married Tiberius Claudius Nero, but although she was 
already a mother, and was within a few months of becoming 
a mother again, Angustns commanded Nero to divorce her, 
and himself married her. Tiberius was her first son, and 
the son bom thve months after her marriage with Augus- 
tas was called Drusnst She had no children by Augustus, 
but her son Tiberius succeeded him in the empire. Livia’s 
fatiier went with the party of Brutus and Cassius at the 
time of Cnsar’s mnrder, and committed suicide after the 
root at Philippi, b.c. 42. 


Nero. Claudius Drusus (b.c. 38 to b.o. 9), that son 
of the Empress Livia mentioned in the previous article. He 
was as amiable and beloved as Tiberius was austere and 
feared. He is generally called Drwua Stnior^ to distin- 
guish him from his nephew next to be mentioned. Augus- 
tus esteemed Drusus highly, treated him as bis son, caused 
him to marry Mark Antony's daughter (a union proverbial 
for its fidelity), and sent him as commander-in-ebief to 
Goi-many against the barbarians. Here he won great 
honour, 8wee})ing the Germans before him, so that he was 
honoured with tlie surname of Germanicus ; but meeting 
with a severe full from his horse, he sank slowly under 
the shock, and died b.c. 9. Tiberias hastened from Home 
to his deathbed, and seems to have sincerely regretted the 
brilliaut young prince. He brought the body to Rome, and 
after crcniation the ashes were deposited in the mausolcnm 
of Augustus. (This mausolcnm yet in part exists, aud 
now serves the purpose of a Homan circus.) The eldest 
son of Drnsus Senior inherited bis father's surname, and 
is best know as Germanicus to us. 

Drusus Caesar or Drusus Junior^ was nephew and 
son-in-law of Drusus Senior, being tho son of the Emperor 
Tiberius by his first wife. He married Livia or Livilla, 
daughter of Drusus Senior. When Sejanus rose to the 
head of the administration, and had so gained tho con- 
fidence f>f the reserved Tiberius that ho felt a complete 
mastery over him, tho awful design strnckhirnof removing 
the emperor’s relatives by death, so that ho might himself 
gain the imperial succession. He began with Drnsus, who 
in A.i>. 22 had received the perpetual tribunate, and was 
designated the heir of Tiberius. Sejanus succeeded in 
seducing Livilla, and with the assistance of the wTetched 
woman poisoned Drusus A.D. 23. 

Finally, Drusus Cacsar was the name of tho second 
son of Germanicus and Agrippina. He was therefore tho 
grandson of Drusus Senior (whose son Gennanicus was). 
Consequently when tho son of Tiberius himself (Drusus 
Junior) was poiBt)ned by Sejanus, the succession reverted 
to the sous of the brother of Tiborius (Drusus Senior), and 
consequently descended to his grandchildren, the family 
of Germanicus — namely, Nero Ca>sar, Drusus and Caius 
Cajsar, and Agrippina the Younger. Sejanus continuing his 
plots, with the greater Confidence now that the emperor had 
W ever left Rome, gained the confidence of young Drusus, 

I aud allured him by suggestions of future empire to betray 
his brother, 'riberins was filled by Drusus and by Sejanus 
with the worst suspicion.s of Nero Csc8ar,wbo was therefore 
ill A.D. 29 starved to death by order in the island of Pontia. 
The virtuous Agrippina and her son Drnsus were next the 
victims of the tyrant, still under the sway of Sejanus ; and in 
I the following year were condemned as enemies of tho state 
' and banished to the island of Pandataria, a.d. 30, They 
both died, probably starved to death by order, three years 
afterwards. (Sejanns’ treacliery was discovered and he 
perished a.d. 31.) There still remained a brother and 
sister of Dru-sns mid Nero to preserve the lino of Germani- 
cus — viz. Caius Cxsar (who succeeded Tiberius, and is 
nicknamed Caligula), and Agrippina the Younger, tho 
infamous woman who became the wife and murdere.ss of 
the Emperor Claudius, and the mother and possibly 
paramour of the Emperor Nero. 

DRU'SY is a term applied to any space or snrfaco 
covered over, more or loss thickly, with small crystals. ^ A 
cavity is called drusy when lined with crystals projecting 
towards the centre of the cavity. Many rocks contain 
such cavities, and in them the component minwals of tho 
rock frequently have a chance of developing with {^ater 
perfection than in its mass, where their freedom is en- 
croached on by the formation of other crystola. Thu^ the 
cavities of granite often contain good crystals of quarts, 
mica, felspar, topaz, beryl, and tourmaline, the free ends of 
which (those projecting into the cavity) are very perfect. 
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BRY AND WXT BUIA HYOROMXTBB is of ten 

ciilled dry and wet bulb thermometer^ because it consists of 
two thermometers, though its office is not thermometrical 
(hcat>mcasuring) but hygrometrical (moisture-measuring). 
It measures the moisture in the air by the diiTerenco in 
the reading of two exactly similar thermometers, the bulb 
of one of which is surrounded by moist rag (whose moisture 
constantly evaporates), and is therefore artificially lowered 
in temperature. The difference decreases when the air is 
full of moisture because evaporation is checked, and in- 
creases in dry weather when the evaporation is encouraged. 
For other forms of the instrument seo IIyuuometiiy, 
but the dry and wet bulb hygrometer is practically the 
only one in general use. 

DRY PILR, in electricity, is a method of obtaining 
a current from electric couples without the use of cells 
or fluids. Zamboni’s dry pile, still the best variety, is 
described in the article Batiicuy. 

DRY ROT, a well-known disease affecting timber, in 
which the wood is converted into a dry mass of powder. 
When dry rot is produced, the first sign of it consists in 
the appearance of small whito points, from which a fila- 
meiituus substance radiates parallel with the surface of the 
timber. This is the first stage of p*owth of the spores of 
a fungus, Olid tlie filamentous matter is their mycelium or 
spawn. As the mycelium gathers strength it insinuates 
its filaments into any crevice of the wood, and they, being 
of excessive fineness, readily pass down and between the 
tubes from which the wood is organized, forcing them 
asunder and completely destroying the cohesion of the 
tissue. When the mycelial threads of many fungi inter- 
lace, the radiating appearance can no longer be remarked ; 
but a thick tough leathery whito stratum is formed wher- 
ever there is room for its dovclopmeut, and from this a 
fresh supply of the destructive filamentous mycelium is 
emitted with such constantly increasing rapidity and force, 
that the total i*uin of timber speedily ensues where circum- 
stances are favourable for the growth of the fungi. 

The fungus which generally attacks the timber of ships 
cut from fir-trees is Merulius lacrymans, while tliat 
which is found in oak-built ships is Polyporus hyhridua. 
It is supposed that dry rot begins with a decomposition of 
sap which has not been thoroughly dried out of the wood. 
Whether this bo the case or not, it is certain that timber 
cut between autumn and the end of winter is not so liable 
to the disease as if it were cut while the sap is flowing freely. 

The circumstances that arc most favourable to the de- 
velopment of the di-y-rot fungi are damp, uiiveutilated 
situations, and a subacid state of the wood. There have 
been suggested numerous pioccsses for the prevention of 
dry rot, among the moat successful of which may bo 
cited ICyan's process, or the use of a solution of corrosive 
sublimate; Payne’s process, or the use of the sulphate and 
muriate of lime and the sulphate of iron in solution; 
Margary’s prr.cess, or the use of a sulntiun of the sulphate 
of copper ; Burnett’s process, or the use of a solution of 
the chloride of zinc ; and Bethell’s process, or the use of 
creosote, with a small proportion of the pyrolignito of iron. 
There are some valuable treatises by Faraday and Birkbeck 
on the subject of the prevention of dry rut. 

DRY'ADAf the nymphs of trees (Or. drus., an oak or 
any forest tree). Hamadryads were nymphs of some parti- 
cular tree, bom with it and dying with it ; Dryads, however, 
viere nymphs of forest-trees in general. See Nymimis. 

DRY'DEN, JOHN, one of the greatest and most 
versatile writers in English or any other literature, was 
burn in 1681, at Aidwinkle in Northamptonshire. His 
father, Erasmus Driden, was third son of Sir Erasmus 
l>ri(]cn, of Canons Asbby, in that county, who wa^ created 
a baronet in 1619. The poet was educated at Westminster 
School under tlie celebrated flogging” Dr. Busby, and 
went up as a Westminster scholar to Trinity College, 


Cambridge, in 1650. It is due to Busby to add that, 
severe though ho was, Dryden always regarded him with 
respect and affection. 

In 1654 his father’s death pot him In possession of an 
estate worth about X80 per annum. He did not, however, 
leave Cambridge till 1657. The “ Heroic Stanzas on Crom- 
well’s Death,” his first poem of any importance, were written 
in 1658, and yet in 1660 he signalized hifhself by ^^Astraea 
Redux,” a congratnlatory address on the Restoration, fol- 
lowed by other laudatory poems, ^^Panegyric on the Corona- 
tion,” &c. Dr. Johnson, who admired Dryden greatly and 
hated Cromwell with almost unreasoning rage, thus defends 

glorious John’s ” conversion, in the short space of two 
years, from panegyrizing the great Protector to welcoming 
the Stuarts ; — “ The reproach of inconstancy was on this 
occ.‘ision shared with such numbers that it produced neither 
hatred nor disgrace; if ho changed, he changed with the 
nation.” This is indeed all that so acute a mind as 
Johnson’s can find by way of excuse. In 1668 Dryden 
married lAidy Elizabeth Howard, daughter of the first 
Earl of Berkshini; and in the same year be began bis 
dramatic career with “ The Wild Gallant,” a failure^ — as 
poor a thing,” writes honest Pepys, as ever 1 saw in my 
life.” But it was not lung ])eroro tho Indian Emperor ” 
showed that in serious di‘ama the stage had found a new 
master. The splendid eloqucnco of many passages of its 
heroic couplets is yet undiinmed by age. The plague and 
lire of London interrupted him for a time, and -ho em- 
]doyed himself upon his Essay on Dramatic Poesy,” a 
performance containing muck elegant writing, and worthy 
of notice as tho earliest regular work of tho critical kind 
in onr language, and for its manly avowal of liis own infe- 
riority as a comic writer, and tho free and full recognition 
— the first since tho Restoration — of the supremacy of 
Shakspeare. , 

111 1667 Dryden produced in tho same metro as “Astrxa 
Redux ’’the “Annus Mirabilis” (wonderful year), a descrip- 
tion of that year 1665 which saw tho plaguo and fire of 
London and the great Dutch war, including a few fine lines 
in praise of the new Royal Society ; and this piece at once 
put him above all contemporary poets, except Milton alone. 
After the death of Sir William Daveiiant, therefore, Diyden 
was created poet laureate (1670). It ought perhaps to bo 
mentioned that 1667 not only saw Dryden’s “Annus Mira- 
bilis,” but Milton’s “Paradise Lost,” the death of Jeremy 
Taylor, and the birth of Swift. On tho revival of stage 
plays he engaged to supply tho King’s Theatre with three 
plays a year for the annual sum of X.‘)00 to X400. The 
number produced did not amojnt to more than eighteen 
in sixteen years. Towards the end of 1671 the Duke 
of Buckingham’s burlesque on heroic dramas, called tho 
“ Rehearsal,” was produced, Dryden being the original of 
tho caricature of the “author” Bayes; and so happily was 
Bayes made to parody Dryden’s peculiarities of speech, 
voice, gesture, Ac., down to his manner of snnffi-taking and 
tho cut of his dress, that the nickname stuck to him 
through life; and one efiect of it was tliat Dryden ex- 
changed tragedy for comedy. (“ Poet Squab ” was a later 
nickname, when obesity had fastened upon him, and was « 
duo to tho malice of the Earl of Rochester.) A few years 
afterwards Dryden took leave of rhyme, although a prin- 
cipal part of bis “ Essay on Dramatic Poesy ” is taken 
up with the defence of rhymed plays. His last rhyming 
tragedy, “Aurenzebe,” was brought out in 1675; but be 
continued to write for the stage until 1694, producing in 
all twenty-eight plays. 

At length, after having written no verno except for the 
theatres during about fourteen years, Dzyden resumed in 
1680 the composition of poetry proper. It is useless to 
lament what must now bo regarded as fourteen years 
waste of BO glorious a genius. Even genius must live, 
and in tho rebound against Puritanism plays, not poems. 
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were the literary food demanded by the people. (Bnt 
Diyden need not^liavo descended to imitate the coarseness 
of Wycherley as he did in his comedies.) All his poems 
after this date belong to what may be called bis third and 
latest manner, from which all heaviness and languor have 
disappeared and given place to an animation and fervour, 
a force, freedom, and fearlessness of ezeoiition, in wliich 
ho is not surpassed by any other English poet. 

In 1680 a translation of Ovid's Epistles into English 
came out, two of which, together with the preface, were 
by Dryden. In the following year he published “Absalom 
and Achitopliel," a work of first-rate excellence as a polit- 
ical and controversial poem. Dr. Johnson ascribes to It 
“acrimony of censure, elegance of praise, artful delineation 
of character, variety and vigour uf sentiments, happy turns 
of language, and pleasing harmony of numl>ers; and all 
these raised to such a height as can scarcely bo found in 
any other English composition.” In the same year “ The 
Medal,” a satire almost without parallel, scathing as Swift, 
grand as Juvenal, was given to the public. This piece was 
uccasiuned by the striking of a medal by the triumphant 
Whigs on account of the indictment against Lord Shoftes- 
huiy being thrown out, and is a severe Invective against that 
celebrated statesman. Both poems had an enormous sale. 

In 1682 Dryden published “ Religio I^ici,” in defence 
of revealed religion against Deists, Catholics, and Presby- 
terians. Yet soon after the accession of James II. he 
became a Roman Catholic ; and in the hope of promoting 
popery lie was employed on a translation of Maimbourg's 
“ History of the League,” an account of the parallel between 
the troubles of France and those of Great Britain. This 
extraordinary conversion exposed him to much ridicule 
from the wits, nut altogether 111-deservcd ; for who would 
expect a man of fifty-one, whose reputation was made by 
writing love-plays, to turn to controversial theology? 

In the same year appeared his cruciHxion of Shadwcll — 
his “ MacFlecknoe, or a Satire on the True-Blue Protestant 
Poet, T.S., by the author of Absalom and Acliitophel.” 
Richard Fleckuoe was an Dish priest, well known about 
the court, whose name liad become proverbial fur Ills 
wretched verses; and Shadwell (a man of infamous life 
who had ventured to lampoon Dryden) is represented as 
his adopted son, who is to succeed him as monarch of the 
realm of Dullness and Nonsense. 

“ MacFlecknoe ” was followed by a second part of “ Ab- 
salom and Acbitophel,” of which the greater part was 
written by Nahum Tate ; Dryden inserted about 200 lines 
of his own, in which, exhibiting Shadwcll and Elkanah 
Settle under the names of Og and Doeg, ho has laid his 
scourge on both without mercy. With Settle he had had 
an old quarrel, in which the Earl of Rochester liaving been 
implicated, he had, in 1679, caused Dryden to be attacked 
and beaten by bravos. 

The “ Hind and Panther,” a coniroversial poem in de- 
fence of the Catholic Church, appeared in 1687. The hind 
represents the Church of Rome, the panther the Church of 
England. The absurdity of a ifable exhibiting two beasts 
discoursing on theology was ridiculed in the “ City Mouse 
and Country Mouse,” a prose dialogue after the manner oi 
the “ Rehearsal,” the joint production of Montague, after- 
wards Earl of Halifax, and Mat Prior, who then put forth 
the 6rst sample of his talents. 

In 1688 Dryden published “ Britannia Rediviva,” a con- 
gratulatory poem, in a high style of adulation, on tlie birth 
of the Prince, afterwards known by the title of the Pre- 
tender. But even if ho had not so identified himself with 
the ejected dynasty, his conversion to Catholicism disqualified 
him for holding his place of laureate after the Revolution. 
,lt is greatly to Diy den's honour tliat he remained true to 
his faith amidst no inconsiderable privations and a species 
of mild persecution. He was accordingly dispossessed of 
it; and the mortification of its being conferred on an 


object of. his confirmed dislike aggravated the pecuniary 
loss, which lie could ill afford. His successor was his old 
enemy Shadwcll. In 1693 a translation of Juvenal and 
Persius appeared. Dryden had now to labour hard at 
anything that would enable him to live, putting noble 
work, however, into all that he undertook; and the most 
laborions of bis works, the fine translation of Virgil, 
was given to the world in 1697. The “ Pastorals ” were 
dedicated to Lord Clifford, the “ Georgies” to Lord Ohestor- 
iield, and the JEneid to I^ord Mnlgrave — an economical 
and lucrative combination of flattery which the wits suffered 
not to pass unnoticed. “ Alexander's Feast, an Ode fur Saint 
Cecilia's Day,” displays one uf the highest flights within the 
compass of lyric poetry. This, and “Fables” in English 
verse, from Homer, Ovid, Boccaccio, and Chaucer, were his 
last work; they were published in 1699. The preface gives 
a critical account of the authors from whom the “ Fables'* 
are translated. In this work he furnished us with the 
first example of the revival of ancient English writers by 
modcniiKing their language. Yet those readers who can 
master Chaucer’s phraseology, and have an ear so practised 
as to catch the tune of his verse, will like him better in 
the simplicity of his native garb tlian in the elaborate 
splendour of his borrowed costume. 

Dryden was a voluminous writer in prose as well as in 
verse, and quite ns great a master of the English language 
ill the former ns in the latter. His perfonnances in prose 
consist of dodientions, prefaces, lives, and controversial 
piec<‘8. The best edition of Drydcii's works is in eighteen 
vols. 8vo, with Life and Notes by Sir Walter Scott; and 
the best edition of the poems separately is that of Christie, 
with a dry hut very careful memoir (London, 1870), 

Dryden died at his house in Gerard Street, Soho, London, 
Ist May, 1700. He was buried in Westminster Abbey, 
where a moiiumont was erected to bis memory by John 
Sheffield, duke of Buckingham, founder of a new house 
of Buckingham which had buccceded to that of his old 
satirist Viliiers. 

His body lay “ in state ” at the College of Physicians, 
and every person of taste vied in honouring the illustrious 
departed. .So imposing a funeral had never boon granted 
to poet before. Nor were these undc.ser^’ed honours. For 
years at Will’s Cofl'co House had Dryden ruled supi’emo, 
acknowledged by all the monarch of literature — “ a pinch 
from his simfF-box was a degree in the academy of wit.” 
Johnson says of liim, “ Perhaps no nation ever produced a 
writer that enriched his language with such a variety of 
models.” With the exception of Shakspeare Dryden is the 
author best known to Englishmen by quotation and by 
criticism, and possibly has done more to mould the Eng- 
lish language than any other single writer. Diyden founded 
the heroic couplet, founded satirical poetry, and founded 
true criticism. He is beyond question, though not our 
finest poet nor yet our finest prose writer, at once the best 
prose writer among our poets and the noblest poet among 
our writers of prose. 

DRYING MACHINE* an implement used by dyers, 
bleachers, calico-printers, &c., for promoting the process 
of drying by centrifugal action. Tlie wet mass of cloth 
or yarn is put into a hollow cylinder; this cylinder is made 
to revolve from 1000 to 2000 times in a minute; the 
moisture is driven from the cloth with great violence; 
openings are left to afibrd an exit for this water into an 
outer vessel, and in a few seconds the cloth is nearly dry. 
In some of the baths and washhouses now establislicd, 
machines of this kind are made to supersede tlie hard neces- 
sity of “ wringing” the wet linen. 

DBYOBAL'ANOPS* a genus belonging to the order 
Dipterocarpkje, and remarkable for the species Dryo- 
baltmops aromatica^ tlie camphnr-trce of Borneo and Suma- 
tra. According to Blnino the existence of this camphor- 
yielding tree was first indicated by Grimm. Kaampfer was 
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80 well acquainted with its dietinctnese, that in deecrihing 
tlie camphor-tree of Japan he eaje, *Hhat natural cam- 
phor, of crTutal-liko appearance, which is scarce and of 
great value, is famished by a tree of Borneo and Sumatra, 
which is not of the Laurel genus.” Ordinary camphor is 
derived from a different source, Cinnatnomum camphora^ 
a native of Japan, China, and Formosa, by heating portions 
of the plant, thus volatilizing the camphor, condensing it on 
straws, & 0 .; and afterwards purifying this crude camphor 
of commerce by distillation. The Borneo camphor, or bor- 
neol, is not procured by distillation, but exists in a solid form, 
as six-sided crystals, in the stem of the tree. In that part 
of the stem which should he occupied by the pith it is 
found along with camphor-oil, and on the tmuk being 
split open the camphor is found in the centre, in pieces 
about a foot long, which is much piized and nsod in the 
East, especially in Chinn, but is very rarely sent to Europe. 
It is mentioned by Marco Polo in the thirteenth century. 
In this genus Dryobalanops the calyx has a cup-shaped 
tube, with the limb divided into five leafy erect segments, 
which arc almost oqnal, whereas in the allied genus 
Dipterocarpus two of the segments hccume very much 
enlarged. There is only one species, a native of the lilalay 
Archipelago. 

DU'AL NUMBER. Some languages of the Indo- 
European stock, as Sanskrit, Greek, Arabic, &c., have 
three “numbers” — singular^ marking one object; dual^ 
marking two objects ; plural^ mai'king throe or more ob- 
jects. English in its primitive form (absurdly called 
Anglo-Saxon oftentimes, as if it were a distinct language) 
had lost nearly all of its dual forms by the time when it 
became a written language. Up to 1100 wc find the first 
personal pronouns thus written in English: — 

Singular— Ic, mfui rad, md (I, of me, to me, me — acc.) 
Du^ — wit, uncer, unc, unc (wo two, of us two, to us 
two, us two — acc.) 

Plural — wd, lire, lis, lis (wc, of us, to u.s, us — acc.) 

So also the second personal pronoun : — 

Singular — thd, thfn, thd, the (thou, of thee, &c.) 

Dual — ^git, incer, inc, inc (yc two, of ye two, &c.) 
Plural — gd, dower, cow, eow (}'e, of yc, &c.) 

The dual number began to become uncommon after 1100, 
and had disappeared by about 1250. Since then English 
has had but two numbers — singular, marking one ; plural, 
more than one. 

English is a form of Low Gorman by origin, and it has, 
as shown above, been the only Low German tongue to 
preserve a dual (in its pronouns) down to a literary period. 
Gothic is, on the other hand, a very early fonn of High 
German (whence modern German originates), and this also 
fortunately has preserved the dual ; it is known to us in 
Ulfilas’ translation of the Gospels, and wc hnd it with a 
dual form of the verb, though not of the noun. 

In every case the possession of a dual marks a stage in 
the language when (as in some of the savage tribes of to-day) 
the remote ancestors of that nation could only count up to 
two. The Cape Yorkers of Australia count at the present 
time as follows: — A'efaf, one; naes, two; three ; 

nats naeSf four; and so on. That is to say, they are still 
in the dual siage; aiiytliing beyond this is out of their 
ddfimte conception. The idea of more than two is so vague 
|s to be inexpressible. Then later the plural forms are 
^ded, and as the nation advances the dual wears away, 
and gets lost either altogether, as in Latin and later Eng- 
lish, or almost, as in the early English before 1100. Thus 
Sanskrit is very full in dual forms both in nouns and verbs, 
and the reason is that Sanskrit became a dead (t.e. a 
written and not spoken) language early- in its development. 
It is an ancient language which has never become modern- 
ized. Greek, a language very early written, by that means 
preserved many dud iitilections, both of verbs and of nouns, 


but not nearly so truly as Sanskrit ; and it is important 
to note that in Greek the plural may alArays be used for 
the dual. When it is said that the Greek duals are not so 
perfectly preserved as the Sanskrit perhaps the expression 
will be the clearer for an example. The Greek anthrdpos 
(a man) in common with all other regular Greek nouns has 
five cases — nominative, genitive, dative, accusative, and 
vocative, both in singular and plural, thoHl^ the vocative 
in nouns is here and there like the noininatiive. In this 
case, for instance, though the singular has a separate voca- 
tive, the plural, to make a vocative, merely repeats tlie 
nominative. But in the dual no Greek nouns have more 
than two fonns — one for the nominative, accusative, and 
vocative ; the other for genitive and dative. Thus, in this 
case of anthropoit^ anthrdpS means “ two men ” who do 
something, “ two men ” to whom something is done, and 
“0 two men!” while anthropoin means “of two men” 
as well as “ by two men.” The rest of the dual form lias 
been lost. 

The Greek verb, also, with three forms of number — 
both iu singular and plural in the principal tenses (e^g, 
present) — as Ivd, lueU, lud (I loose, thou loosest, ho 
looses), has but one in tho dual, viz. lueion (ye two or 
they two loose — “we two loose” not being expressed); 
in the historical tenses (e.^. aorist) it has two, as ehaaton 
(yc two loosed), elmaien (they two loosed). Thus in 
the active. Now in the passive and middle it has two dual 
forms in tlie principal tenses (B,g, present) — as luomethon 
(we two are loosed) and lueathon (yo or they two are 
loosed); and all three dual forms in tho historical tenses 
(e,g. impcifect), as eluomethon (wo two are loosed or 
wo two loosed for ourselves — the latter being the middle 
voice); elueathon {ye two, &c.), elueaih4n (they two, &c.) 
There is no reason to doubt that originidly both iu noun 
and in verb the dual form was throughout as perfect as iq 
this last illustration. It is instructive to note that modem 
Greek (bearing the same relation to ancient Greek as modem 
English to the Englisli of Alfred) has altogether abandoned 
du^ forms. Dual forms exist also in Arabic. 

The Semitic Hebrew shows a dual in another group of 
languages; but Hebrew was so long a living language 
before it became crystallized in literature that tho dual has 
been for the most part worn away, and only remains in nouns. 

X>U'ALXSM» in philosophy, is the name given to the 
theory that in the universe two orders of mutnally independ- 
ent phenomena can be observed, neither of which can be 
explained by the laws of the other, as for instance spirit 
and matter. In religion it is used to describe the belief 
in the existence of two original beings, one good and tho 
other evil, between whom the universe is divided. Such a 
belief was the religious faith of Persia from a very re- 
mote period, certainly from the time of Zoroaster, and 
possibly from a time long anterior to his teaching. It 
formed^ one of the chief elements in the teaching of tho 
Manichiean sects of the e arly C hristian church. 
BUBAR'BY» COUNTESS. See Babby, Com- 

TESSE DU. 

DUB'LXN, a county of Ireland, in the province of Lein- 
ster, is bounded N. by Meath, E. by the Irish Sea, S. by* 
Wicklow, and W. by Kildare and Meath. The greatest 
length, N. and S., is 82 miles; the greatest breadth, E. and 
W., 18 miles. The area is 854 square miles, or 228,895 
acres. The population in 1881 was 418,910. 

The county of Dublin, excepting a small tract on the 
south, is a flat open country highly cultivated. The Dublin 
Mountains, of which the central group has an average height 
of 1000 or 1200 feet (Kippure being 24^8), are partially 
separated from the loftier elevations of the county of Wick- 
low by the valleys of Glencullen and BaHinascomey. 
The other chief eminences are the Man-of-war Hills, Lam- 
bay Isle, Ireland’s Eye, and the Hill of Howth (567 feet). 

The principal creeks, harbours, and islands of tho county 
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ftre the following: — Dublin, Killiney, Malahide, Rogorstown, 
bays or creeks f Lough Shinny and the artificial har- 
bours of Kingstown, Howth, Lambay, and Balbriggan; 
tho island of Ijunbay, and the islets of Red Island, Colt 
Island, St. Patrick's Island, Sbinnick's Island, Ireland's 
Eye, and Dalkey. A rocky promontory, on which is a 
lighthouse, separates Howth Harbour from Dublin Bay. 
As a harbour tl^ Bay of Dublin is materially encumbered 
by a grwt tract of sand, which is bisected by the Li£fey, in 
a direction from west to east, into two portions, called the 
North and South Bulls. In order to protect it from obstruc- 
tion by this sandbank, piers and sea-walls have been con- 
structed at a great expense, and a constant outlay is re- 
quired for repairing and dredging. TJie bay stretches across 
from Howth to Dalkey, about 6} miles, and extends somi- 
circularly inland about 6. On account of the imperfoc- 
tiuns of this bay, a noble harbour has been formed at 
Kingstown, on the site of the old liarbour of Dunleary, a 
little southward of Dublin Bay. 

The Liffcy has a course of little more than 8 miles from 
tho point where it enters Dublin County to the Bay of 
Dublin at Ringsend, It is navigable for vessels of 1200 
tons to the custom-house, and fur barges aud row-boats to 
Chapel Izod, about 2 miles further up. The Dodder and 
tho Tolka are the other chief rivers of the county. The 
Royal Canal, 04 miles long, and capacious enough for boats 
of 100 tons burden, extends from Dublin to the Upper 
Shannon, in the county of Longford. The Grand Canal, 
about 95 miles long, and rather more capacious than the 
Royal, extends from Dublin across the Shannon to Ballin- 
usloc. At tho Dublin end thoro is an extensive range of 
dot ks. The county is well supplied with railway accom- 
modation. 

The climate of Dublin is temperate ; frosts rarely con- 
tinue more than a few days, and snow seldom lies long. 
Tho prevailing winds are from the south-west 

The greater part of tho county of Dublin is occupied by 
a tract of mountain limestone, being a part of the central 
limestone field of Ireland. Along the northern coast thoro 
ai’e patches of primitive rock, as greenstoue, aigillaceous 
schists, and stratified quartz. The primitive formation on 
the south of the limestone plain consists of a ridge of granite 
supporting flanks of micaceous and argillaceous schists. 
The limestone is much used for building. A little lead, 
manganese, fullers' earth, and potters' clay arc found. 
There are mineral springs in great abundance. 

The vegetable soil of the county of Dublin is generally 
shallow. On tho granite bottom it is a light gravel, whiJi 
requires strong manuring. There is but a small portion of 
the county under tillage. Villas, gardens, dairy farms, 
kitchen gardens, and nurseries occupy the immediate 
neighbourhood of the capital, and grazing farms and 
mc^ow lands extend over the countxy which is not occu- 
pied by demesnes. 

Dublin is a manufacturing rather than an agricultural 
county — ^more than a third of the families it contained in 
1881 being returned as chiefly employed in trades and 
manufactures, and less than a thirteenth in agriculture 
alone. The trades are, however, chiefly such as are needful 
for local requirements. The chief are some extensive stout 
and porter breweries at Dublin, whisky distilleries, and 
hosiery works at Balbriggan. There are also some very 
large com-miUs in different parts of the county, and lime- 
stone and granite are extensively quarried. The fisheries 
off the coast, which had declined, are improving, especially 
the herring fishery of Howth. 

The county is ^divided into nine baronies, and contains 
seventy-six civil parishes and ten parts of parishes, and 
1066 town-lands. It returns two members to Parliament, 
and two are returned for the city of Dublin. 

HUtory and AnUqvitkt , — The civil history of the county 
of Dublin is immediately connected with that of the capi- 


tal. The pagan antiquiticB are not numerous ; they con- 
sist mainly of three cromlechs. Dublin is, however, rich 
in ecdesiastical and military antiquities. The round tower 
of Clondalkin, 4j- miles from Dublin, is in better preserva- 
tion than most other similar edifices in Ireland. The 
antiquities at Swords, 8 miles from Dublin, consist of a 
palace of the archbishops of Dublin, in ruins; a square 
steeple of tho old church ; and a round tower, 78 feet in 
height At Lusk there is an ancient church with a square 
steeple, attached to three of the angles of which are round 
towers with graduated parapets, and at the remaining 
angle a round tower of greater altitude and superior con- 
struction, supposed to be the original building. Between 
Swords and Baldoyle, 5 miles from the capital, is the ham- 
let of St. Doulagh's, containing one of the most singular 
stone-roofed churches in Ireland. This church lias been 
recently restored. In the vicinity of Howth Castle are the 
rains of St. Fintan's Church, and of the collegiate church 
and abbey of IJowth. There are some interesting remaina 
of antiquity at Dalkey, Clontarf, Baldongan, Naul, and 
Costlekiiock. 

DUB'LIN, a county of a city, municipal and parlia- 
mentary Imruugh, port, and the metropolis of Ireland, is 
situated on both sides of the river Lifl'ey, at its entrance 
into tho Buy of Dublin, 292 miles W.N.W. from London,. 
138 miles W. by S. from Liverpool, and 68 miles W. from 
Holyhead. Besides tho Lifii^y, Dublin is watered by tho 
Dodder, tho Tolka, and the Slade. 

Dublin is supposed to be the Ehlana of Ptolemy, and 
was called by the native Irish Bally aih^cliath^ “ the town 
on the ford of hurdles;” and by tho Danes Bivelin or 
Dvhhlin^ tho black pool,” from its vicinity to the muddy 
swamps at the moutli of the river. At the period of the 
English invasion under Strongbow, in 1169, tbe city waft 
of very limited extent ; its buildings being confined to the 
summit and declivities of a hill on the south side of tho 
Liilcy,*aud inclosed by a wall little more than a mile in 
circuit. For many years afterwards its increase in extent 
and population was extremely slow. At ilie commence- 
ment of tho seventeenth century its soburbs extended but 
a very short distance beyond its ancient walls. In tlm 
wars of 1641 the additional works thrown up for the de- 
fence of the place lay between the castle and the college, 
which was then considered as outside the city. After the 
revolution the progress of improvement was comparatively 
rapid; new lines of streets were opened, particularly to 
the north and cast; many of the confined old avenuea 
were enlarged; several squares were laid out, and tho 
buildings, both public and private, were constructed with 
greater regard to architectural elegance as well as internal 
convenience. Dublin was several times in the possession 
of the Danes in tho ninth, tenth, and eleventh centuries. 
In 1169 it was taken by storm by the Englisli, under 
Richard do Glare, better known by tlie name of Strongbow. 
The Danes two years afterwards laid siege to it with a nu- 
merous naval and land armament, but were defeated with 
the loss of their leader, and forced to raise tho siege. This 
w^as their last attempt to recover tho dominions they onco 
held in Ireland. In 1172 Henry II. landed, and held his 
court here in a temporary buildiug erected ontside tbe town, 
which was too small to afibrd suitable accommodation for 
the monarch and his rctinua In 1205 tho castle waa 
erected, and four years after tho citizens were unexpectedly 
attacked while amusing themselves in Cullen’s Wood, now 
a suburb, by a party of Irish from the Wicklow Mountains, 
and forced to seek tbe protection of the fortifications after 
tho loss of many lives. In 1310 King John held his court 
in Dublin, and about tho same time tbe first bridge waa 
built across the Ijficy. In 1816 Edward Bruce was re* 
ulsed in an attempt to take Dublin. It was twice visited 
y Richard IL, who took liis final departure from it in 
1899, tho year of his detbrouemeut and death. In 148& 
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the citizens declared for Lambert Simnel, and crowned him 
in Christ Church. ^ In 1638 Ltird Thomas Fitzgerald, 
having rebelled against Henry Vlll., laid siege to the city, 
on which occasion his batteries were mounted at Preston s 
Inn, now almost in its centre ; but the obstinate resistance 
of the citizens, who burned great part of the south-west 
suburb to check his ajiproach, compelled him to raise 
the siege. In 1688 a dispute between two of the Irish 
family of OlConnor was decided by wager of battle in the 
castle before the lords justices and council. About tlie 
same time the king's cxchequ(;r, which was kept between 
College Green and the Castle, was plundered by a party of 
Irish from the mountains. During the civil wars of 1641 
the battle of Rathinines, in which the Duke of Ormond was 
totally defeated by the garrison of Dublin, was fought in 
the neighbourhood. The Grand Canal was commenced in 
1766. In 1778 the first regiment of Dublin volunteers, 
arrayed for the defence of the kingdom ng.ainst tlie threat- 
oned invasion by the Frencli, appeared under arms. Since 
then it has been the scene of many alarms from Fenians 
and others. The city is now 8 miles long from north to 
south, and 2^ broad from east to west. The population 
increased from 246,328 in 1871 to 348,626 in 1881. 

Dublin was fonnerly said to be surrounded by the Cir- 
cular Koad, 9 miles in extent, but it has long outgrown 
that limit. The Liffey is crossed by eleven bridges, seven of 
which are of stone and four of iron, and is embanked on 
each side along the whole range of the city by quays faced, 
with gi'anite. The length of the bridges varies from 140 
to 268 feet. 

I'he ground on which Dublin stands rises gently from 
the river towards the north and south-west. The eastern 
division on the south of the river lies almost wholly with- 
out the limits of the ancient city, on level ground, the 
northern part of which has in a great nieusuro been re- 
claimed from the former bed o^ the Liffey. The whole 
area of College Green, on the e-ast, is occupied by tlfn front 
of Trinity College, a rich and dignified pile of building of 
the Corinthian order, built in 1759, and extending north 
and south 800 feet. Adjoining it is Trinity College 
Park, the area of which is about 20 acres. Here also is 
the Bank of Ireland, considetred the finest building in 
Dublin. It was formerly the Irish Hou.se of Parliament. 

In this district of the city are situated the principal 
hanks, insurance and other ofliceB. The Banking business 
is cari'icd on by the Bank of Ireland, Hibernian, Provincial, 
National, Royal, Ulster, Leinster, and Munster Banks. 
Many of the banks and insurance ofTices are liandsomo 
buildings, as is also the City Hall, Cork Hill. The Castle 
of Dublin, with the old round tower and Chapel Royal, are 
ancient buildings, consisting of two handsome quadrangles, 
surrounded, except on one side, by the apartments of 
state and various government iiffices. Sonth-west of the 
Castle is the oldest ]>art of the city, now almost exclusively 
occupied by small dealers and the labouring classes, in the 
midst of whicli stands Christ Charcli Cathedral, a cruciform 
structure of early date restored by Henry Roe, Ksq., J.P., 
in 1874 and 1876. St. Patritik's Cathedral, south from 
Christ Church, is an imposing pile, consisting of nave and 
transepts, choir, and chapter-house. It was restored by 
the muiiificeD^o of the late Sir Benjamin Lee Guinness at 
a cost of j 616 0,000. Adjoining this division of the city 
are Portobello Barracks, Richmond Prison, from which 
.lames Stephens, the Fenian head-centre, escaped on the 
24th November, 1866 ; The South Dublin Union Work- 
liouse, Richmond Ban*acks, Royal Hospital Kilmainham 
(for army pensioners), Kilmainham Gaol and the County 
Court-house, Island Bridge Barracks, Steven's and other 
hosuitals. In the northern division arc situated^he new 
cattle market and abattoir, Glasuevin Cemetery, in which 
are erected monuments to O’Connell and other distin- 
guished Irishmen, and Monntjoy Convict Prison. 


The eastern division of the city lying north of the 
Liffey occupies higher ground, and is the airiest part of 
Dublin. The custom-house occupies a detached plot of 
ground on the quay leading from O'Connell Bridge to the 
north wall. To the east are docks and stores, which 
are on a very extensive scale, surrounded by a lofty wall. 
Near the middle of Sackville Street stands a fluted Doric 
column, on a pedestal of large proportion!^ surmounted by 
a colossal statue of Lord Nelson. In 1876 a marble statue 
by Farrell of the late Sir John Gray was erected in Sack- 
ville Street, and in 1882 a statne of O'Connell. West 
of Nelson’s Monument the General Post Office pitscnts a 
cut granite front of 228 feet to the street, with a central 
Ionic portico of Portland stone. In 1870 a marble statue 
of William Smith O'Brien, by Farrell, was erected on the 
south bide of O'Connell Bridge, at tlie junction of West- 
moreland and D'OlIer Streets, 

The western division of the city north of the river is 
not intersected by any street of large proportion.s, and is 
almost cxclubivcly occupied by dealers, tradesmen, and 
labourers. The ])ortion of it which lies along the quays 
and towards the Blue-coat Hospital is, however, well built 
and respectably inhabited. The Four Courts, situated on 
King's Inn Quay, in this district, was opened in 1796. and 
Is a building of great extent and splendour, and has been 
lately largely added to. To the rear of the Four Courts is 
a court-house, in which -the police magistrates daily preside 
to dispose of summary eases. Westward from tlie courts 
of law the Royal Barracks occupy an elevated site. On 
the outskirts of this division of the city, north-east from 
the Royal Barracks are — the Blue-coat Hospital, founded 
in 1778; the Richmond Lunatic Asylum, North Dublin 
Union W^orkliouse and hospitals attached, the Linen Hall, 
and the King's Inns. West of the Royal BaiTaclcs is tlie 
Phoenix Park, so sadly famous as the scene of the murder 
of Lord F, Cavendit’h and Mr. Buike in 1882 — a finely* 
wooded demesne of 1758 acres, contmning the vice-regal 
lodge and lodges of the secretaricH, the Zoological Society's 
gardens and establishment, the Royal Military Infirmary, 
the Hibeniian Society's School for the education of the 
children of soldiers, n powder-magazine and Royal Engineers' 
Barracks, a constabulary depot, a grand obelisk erected in 
commemoration of the victories of Hie Duke of Wellington, 
a fine equestrian statue by Foley of Lord Gough, cast from 
metal of gnus captured in India by the troops under his 
command, and a bronze statne of the Karl of Carlisle. 

Besides the two cathedrals the city contains nu- 
merous parish and other churches* In addition to llie 
Roman Catholic cathedral th re are also about eleven 
Roman Catholic parochial churches, and several friaries, 
monasteries, and convents. There are also places of wor- 
ship for seeds of various denominations. Of educational 
institutions there ore, besides Trinity College, the Royal 
Dublin^ Society, the Royal Irish Academy, the ^yal 
Hibeniian Academy of Painting, Sculpture, and Architec- 
ture; the National Education Society, KildaraPlace Society, 
the Dublin Society, and others. 

The principal places of recreation are — the Griety 
Theatre, the Queen's Theatre, the Botanic Gardens at, 
Glasnevin, the People's Gardens in the PhoBuiz Park, * 
the Zoological Gardens, Phamiz Park, and St Stephen's 
Green, opened as a public park by the munifioence of 
Lord Ardilann in 1880 ; the Museum of the Ro^l Dublin 
Society and National Picture Gallery of Ireland, Leinster 
House, Merrion Square. 

^ The hospitals, dispensai'ies, and similar charitable institu- 
tions in Dublin are very numerous. 

The Kingstown and Dnblin 1^1 way" connects several 
places by a coast line with the city. The Dublin and 
Wicklow Railway connects Dublin with Wicklow, Ennis- 
corthy, and Wexford ; and the Great Northern Railway with 
the Northern Counties. The Great Southern and Western 
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rnns to Cork, and the Midland Great Western to Galway 
and the west of ^eland. 

The Royal and Grand Canals, on the north and sonth, 
form channels of commercial communication with the in- 
terior of the country to the Shannon. An ample supply of 
water is brought into the city from the river Vartry, 17 
miles distant ; and in 1875 an extensive scheme of drain- 
age was undertaken which has greatly improved the sanitary 
state of the cii^* 

The corporation consists of the lord mayor, chosen 
annually from among the aldermen or town councQlors, 
Bfteen aldermen, and forty-five town councillors. 

The supply of fuel is almost wholly by colliers from the 
opposite coast of England, especially Whitehaven. Turf 
for lighting fires, dec., is furnished from the extensive bogs 
of Kildare, Queen’s County, and Westmeath, by the Imts 
of the Grand Canal and Royal Canal. Brewing, especially 
of stout and porter, iron-casting, and cabinetmaking arc 
the principal mannfactnres in a prosperous state. Ship- 
building is also on the increase, and two extensive sugar- 
refining factories have been established. There are wholesale 
markets for hay, bacon, butter, potatoes, fish, &c. 

Tho Chamber of Commerce was established in 1820. 
The commerce of tho port of Dublin had increased so 
much towards the close of the last century, that the accom- 
modation afforded in the river for shipping was found 
insufficient, and Parliament consequently granted £45,000 
for fonniiig docks on both sides of it The docks com- 
municating with tho Grand Canal on the south side were 
opened in 1796, and St. George’s, the latest of the custom- 
house docks, in 1821. These latter cover an area of 
8 acres, have 16 feet depth of water and 1200 yards of 
quayage, and are capable of accommodating 40,000 tons 
of shipping. Some further improvements have recently 
been made in tho harbour, in order to increase tho accom- 
modation for larger vessels, and now graving docks con- 
structed. Tho Midland Railway Company have executed 
some great works in order to bring tho shipping of tho 
port into direct connection with the railway system of the 
country. Tho works embrace a now shipping dock at the 
North Wall, the improvement and extension of the dtick 
for the canal boats at the end of the canal, the changing of 
the principal bridges over tho canal and railway, and tho 
erection of new locks in tho canal. The dock gives to 
ships a quayage of 1710 feet long by 100 feet wide, with 
a depth of water of 15 feet. The lock entrance will admit 
a ship or steamer of 178 feet long, 25 feet beam, and 
drawing 15 feet of water. The old dock, affording 830 feet 
quayage, has been cleaned out. The swivel bridge and 
entrance gates to the upper and lower docks will lot in any 
vessel or steamer that can pass through the sea entrance 
of the Liffey, and in this way all tho ordinary cross-channel 
steamers can pass direct from the sea to the docks, and 
there transfer their goods to the railway or the canal boats 
for immediate carriage through the country. On tho east 
side, near the bridge of the Drogheda Railway spanning 
the canal, the Midland Company have constructed means 
by which ships can bo lifted to have their bottoms repaired. 
The trade of the port has very much increased of late 
years. The exports are chieliy porter, whisky, cattle, 
and butter. 

The number of vessels registered as belonging to the 
port in 1884 was 500 (60,000 tons). The entries and 
clearances average 8000 (2,200,000 tons) per annum. The 
customs duty in 1888 amounted to £800,000. 

The parliamentary borough returns four members to 
the House of Commons. 

Tht Umversitjf of DMin is incorporated as “ the Col- 
lege of the Holy and Undivided Trinity near Dublin, 
founded by the most serene Queen Elizabeth.’* The col- 
legiate body consists of a provost, seven senior fellows, one 
of whom is vice-provost, twenty-sis junior fellows, and 


seventy scholars. A medical school has been long attached 
to the university, to which has lately been added a school 
of civil engineering; and degrees and licenses in surgery 
and civil engineering ore granted by the board on the com- 
pletion of the prescribed courses. The college possesses a 
iiuo library of about 140,000 printed volumes and 1500 
manuscripts, and the nnmber is increased annually by 
about 1500 volumes, which are partly purchased and partly 
obtained under the Copyright Act; it has also a well- 
stocked lM)tanic garden and a museum. 

In 1873 an Act was passed by which all religious tests 
wore abolished, and the benefits of the college were thrown 
open to persons of every denomination. More fully to give 
effect to this Act, a queen’s letter was obtained in 1874 
autliorizing tho establishment of a representative council of 
tho university with consultative functions. 

The Royal University of Ireland, — By Her Majesty’s 
letters patent, bearing date the 27th April, 1880, a uni- 
versity was founded in pursuance of the provisions of tho 
University Education (Ireland) Act, 1870, under tho style 
and title of “The Royal University of Ireland,” which 
has since 8rd February, 1882, superseded “ The Queen’s 
University in Ireland,’’ it being provided that the graduates 
and students of the latter university shall have similar 
rank in the new university. The newly established univer- 
sity corporation consists of a chancellor (Earl Dufferin, 
elected 80th Juiy, 1886), a senate, and graduates. The 
government of the university is vested in a senatii consisting 
of the chancellor and senators — the senators not to exceed 
thirty-six in number — with power to grant all such degrees 
or other distinctions as can bo conferred by any university 
of the United Kingdom, except in theology. The charter 
gives power to confer such degrees upon all male or female 
students who shall have matriculated in the university and 
passed the requisite examinations prescribed by the senate; 
and provides that no residence in any college, nor attend- 
ance at lectures, or any other course of instruction in tho 
university, shall be obligatory upon any candidate for a 
degree otlier than a degree in medicine or surgery. Tliese 
privileges are the same as those hitherto in force in the 
London University, Tho first meeting of tho senate was 
held on 24th .Tune, 1880. Lord Einly was elected vice- 
chancellor of the university 8th April, 3885. The uni- 
versity buildings are situated in Earlsfort Tei*race. Tho 
Act 44 & A!> Viet. c. 62, provides for the payment of 
£200,000 a year out of the surplus funds of tho Irish 
Church for the purposes of the univerBitj. 

Roman Catholic University of Ireland.-^Tho Bynod of 
the Roman Catholic prelates, which was held at Thurlcs 
in 1850, determined to establish a university, and appointed 
a committee, consisting of the four archbishops, four suffragan 
bishops, eight other ecclesiastics, and eight laymen, to col- 
lect funds and make other necessary preliminary arrange- 
ments. The synodal meeting held at Dublin in May, 1854, 
formally established the university. The schools were 
opened on 8rd November, 1854. Tho Roman Catholic 
University has no endowment or settled property, and de- 
pends for its maiutenanco wholly upon the voluntary con- 
trihniiuns of the Roman Catholic people of Ireland. 

'I’hc university church, tho library, and tho mineralogical 
and natural history cabinets, and the principal lecture 
halls and central offices arc situated in Stephen’s Green. 
Tho school of medicine, with its mumuini and cliemica? 
laboratory, are situated in Cecilia Street. 

In September and October, 1882, the Roman Catholic 
bishops resolved, while maintaining the Catholic University 
os a national institution, to place the buildings in Stephen’s 
Green and Cecilia Street under the control and direction 
of the Catholic Archbishop of Dublin, who undertook^ to 
maintain a college in which an arts and medical educa^n 
would bo given according to the regulations of the Royal 
University. 
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DUC'ATr the chief coin of a dukedom (Lat. ducatus ) ; 
but the ducats of Venice were generally called zeccUid 
(sequiiw), ze^ca being the well-known Venetian Mint. The 
word takes its origin, indeed, not from the Doge of Venice, 
as was sometimes thouglit, but from tJio Duke of Apulia. 
This prince struck gold coins for Southern Italy and Sicily | 
in 1140, bearing the Latin legend, ‘^Sit tibi, Christo, daius 
quern tn regis — iste dueatus” (To thee, 0 Christ, he given 
that which thou rulest — tliis duchy) ; whence dueatus or 
ducat cartie to be the name of the coin. Voiiico followed 
suit with the zecchino, containing r>4 p-ains Troy of pure 
gold, like tlie florin of Cyprus and tlio imperial German 
ducat. A smaller jiioce, called a ducat, was long after- 
wards introduced at Venice, and is still to bo found occii- 
fiionally, worth about Gs, Sicily, under King Robert, also, 
in 1240, adopted a silver ducat of about 3tf. 6dL or less, 
present value, not yet entirely exiiiiet ; and the empire of 
Gcnnany in 155!) formally adopted the ducat of 64 grains 
Troy as its gold standard. The Gerniaii ducat lasted into 
the memory of the last generation, worth !)/». AcL The 
silver ducado of Spain still exists, hut is licftcr known by 
tile name of dollar (hard- dollar), and is now worth 4«. 2r/. 

DUCK is a very comprehensive term, embracing the 
greater part <jf the Anatidie, one of the largest families of 
Akskkes or swimming birds. 'I’his large family, however, 
may bo divided into several subfamilies, and it is witli 
one of these divisions, the Anatinai or Fresh-water Ducks, 
and more particnlarly with the domestic species and its 
wild original, that we will deal in this article. The 
characters common to all the Anaiiiise are given by Mr. 
Yarrell as follows: — “Externally they exhibit considerable 
length of neck ; the wings are also long, reaching to the 
end of the tail ; the tarsi somewhat round ; the hind toe 
free, and having no pendent lobe. In habits they may be 
stated generally as frequenting fresh water, but passing 
much of their time on land, feeding in ditches and about 
the shallow edges of pools on aquatic plants, iusects, 
worms, and occasionally flsli, taking their food at or near 
the surface ; possessing great powers of flight, but seldom 
diving unless pursued. Of their internal soft parts, the 
stomach is in the greatest degree muscular, forming a true 
gizzard; the intestines long; the caical appendages from 
C to 9 inches in length in the larger birds, and decreasing 
only in proportion to tho size of the species. Of the bones 
it may be observed that the ribs are short, extending hut 
little beyond tho line of the posterior edge of the sternum ; 
the keel of the breastbono deep, aflbrdiiig great extent of 
surface for the insertion of large and powerful pectoral 
muscles. I'he osseous enlargement (or drum) at the 
bottom of tho trachea (within the body) is in all of them 
composed of one bone only. Tho wild duck may be con- 
sidered the type of this division.'’ 

Tho beak of the duck, armed with a nail or dertrum at 
its tip, is at onro a feeler, a strainer, and an organ of 
prehension. It ia highly sensitive, and feels out food in 
the mud, where it is used with singular address. The 
skin, or coriaceous membrane covering the bone, especially 
along the margins of tlie mandibles, is freely supplied by 
branches of the flftli pair of nerves, whicli endow it with a 
discriminating sensibility. The edges of tho mandibles are 
furnished with close-set transverse plates (lamellai) to enable 
the mod and^water taken up with the food to be strained 
away. In accordance with tho sensibility and structure of 
the beak is the tongue modified. It is also a sensitive organ, 
and instead of being slender and horny is large and fieshy, 
and furnished on its margin and other parts with fimbria- 
rions or appendages. The tongue, in fact, in tho Anatinte 
co-operates with the uandibles in the discrimination and 
appropriation of food. 

The Anatins ore nniversally distributed, ^d many 
imecies are common alike to Europe, Asia, Africa, and 
America. Most are migratory in their habits, reaching 


in tho winter as far south as Egypt, India, and Central 
America, and in the summer to 8iboria,diapland, Iceland, 
Greenland, and the extreme north of America. The fiocks 
during their migration assume definite figures, as lines or 
triangles, the leader giving place to olliors In succession. 
The males usually dificr much from the females in plu- 
mage during tho breeding season, but towards the close of 
the summer they lose more or loss theiri^istinctive livery, 
reacquiring it on the moult next ensuing. Most breed 
amidst tho herbage of marshes, or along tho borders of 
lakes or sheets of water. 

The Wild Duck (Anas hoschas), of which the male is 
known us the mallard (instead of drake, which is applied 
to the males of all other ducks), is an abundant species in 
this country, and was formerly much more numerous here 
before the fens and marshes were so generally drained. 
A few pairs remain here through the summer; but the 
majority resort to high Tiorthcm latitudes to breed, and 
visit us in large fiocks at the a])proach of winter. Tho 
wild duck frequents marshy places and the borders of 
rivers and lakes, where it finds an abundant supply of 
nourishment in the form of worms, insects, and mollusca, 
except in very severe winters, when it is forced to resort 
to estuaries in search of food and open water. The 
mallard loses in a great measure his distinctive markings 
towards the end of summer, acquiring a plumage not very 
difiVreiit from that of the female, which he retains till tho 
general moult. As tho flesh of the wild duck is exceed- 



Bill of Wild Duck (Aaaf hoschaa), 

ingly good, it is captured in great quantities during the 
winter season, somethnes by ncans of the gun, and some- 
times by peculiar traps known as decoys. These consist 
of long-curved canals, leading out of a piece of water 
much frequented by water-fowl, and covered with nets 
supported upon hoops. The birds are enticed or driven 
into those canals by means of decoy ducks, trained to come 
to a Whistle, and assisted by equally well-trained spaniels. 
The fowlers are concealed by means of reed-screens, so 
disposed that they may be seen by the birds which have 
advanced beyond them into tlie decoy, and which are thus 
caused to give up all thoughts of retreat; they conse- 
quently push forward to avoid the dog and his masteri, 
until they reach the termination of the canal, which 
gradually grows narrower, and ends in what is called a 
tunnel not capable of being detached from the main net of 
the decoy as soon as it is filled with birds. These are 
then taken out and killed by tbo fowlers. 

There seems no doubt that all tho domestic varieties are 
descended from this species. The males of all the domestic 
breeds have the four middle taii-feathexi curled upwards, 
which is a distinctive character of Anas hoschas. In addi- 
tion all tho breeds are fertile together and with the wild 
species, and there is a tendency in all of them to revert 
to the plumage of the wild species. A curious result of 
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domestication is that whereas the wild ducks always pair, 
the domestic breedhi, as is well known, arc polygamous. The 
domestication of the duck is comparatively recent, later 
than Homeric times (when the goose was domesticated), 
and probably not much earlier than the beginning of the 
Christian era. Darwin recognizes fonr distinct breeds. 
The first is the common domestic duck, with several sub- 
breeds, as the Aiflesbury, the Rouen, the Tufted Duck, 
with a large top-knot of fine downy feathers, and the 
Labrador (or Bnenos Ayres), in which the plninoge is 
entirely black. The second breed is the Hook-billed Duck, 
in which the bill is strongly curved downward. The Call 
Duck is very small, and the females, from their remarkable 
loquacity, are of great service as decoys. The Penguin 



Wild Duck (Anna loachaa ). 

Dnck ^*is the most remarkable of all the breeds, and seems 
to have originated in the Malayan Archipelago. It walks 
with its body extremely erect, and with its thin neck 
stretched out.” 

The limits of the genus Anas aro somewhat indefinite. 
The following species arc considered by some as belonging 
to it, but by others are made types of distinct genera: — 
Gadwall, Pintail, Siiovkllkr, Teal, Widgeon. 
Besides these the following, belonging to the subfamily 
AnatinsDjWill be noticed separately: — Muhk Duok, Siiel- 
]>itAKB, Summer Duck, Tree Duck. The remaining 
subfamilies of the Anatidm arc tlio Anserina (Goose), 
Cygninm (Swan), Fuligulinas (Sea Ducks), Ebisma- 
TURiNAs (Spiny -tailed Ducks), and Mergings (Mer- 
ganser). 

BUCK'BZLL, DT7CK-MOLB, or WATXB-MOX.E 

are the various names given to ono of the most extra- 
ordinary animals existing, Omithorhynchua paradoxus (or 
unatinuH). This animal, with the genus Echidna, makes 
tip the order Monotkemata, the lowest and most primi- 
tive section of the Mammalia. The duckbill, as the name 
implies, has a homy beak resembling that of a duck. This 
beak is broad and compressed, and bordered by a naked, 
seusitivo, membranons integument. The lower jaw is 
shorter and narrower than the upper, and is marked by 
transverse ridges, as in the bill of ducks, the object being 
the some in both coses — namely, to enable the animal to 
strain away the mnd and water it has token up with its 
food. No true teeth are present in the jaws. Their place 
is supplied functionally by eight homy structures, regularly 
disposed, two on cither side above and below ; the front 
teeth aro long, narrow, and sharp, the others are broad and 
molar-like. The tongue is not extensile; the anterior half 
or narrow portion is covered with coarse papillee, while the 
posterior division is broad, slightly overlapping the former, 
and armed in front by two prominent homy spines. The 
month is provided with cbeek-pouchos. According to 
Professor Owen, the raised posterior lobe of the tongne 
must impede the passage of lumuiBticated food to the 
phaiynx, and doubtless tends to direct it on each side into 
the cheek-ponches, whence the Omithorhynchns may trans- 
fer its store at leisure to the molar teeth, and complete its 


preparation for deglutition. An air-breatliing, waim- 
blooded animal, which obtains its food by the capture of 
small aquatic animals while submerged, must derive great 
advantage from the structure which enables it to transfer 
them quickly to a temporary receptacle, whence they may 
be extracted and masticated while the animal is floating on 
the surface or at rest in its burrow.” 

The eyes are very small. The legs aro short and fitted 
for swimming. The feet have five toes, anned with large 
claws, and aro webbed, the web extending in the fore feet 
between and beyond the claws. In the hind feet of tho 
males there is a short spur on the heel in connection with 
a gland ; this spur has probably a sexual characlcr. Tho 
hemispheres of the brain are smooth. The tail is flattened, 
broad, and conspicuous. The fur is close and hairy, tawny 
or reddish-brown in colour. In the young state the skin 
is entirely destitute of liair, and the paws arc short, soft, 
and flexible. Tho water-mole is entirely confined to 
Australia and Tasmania. It is about 18 inches long. It 
feeds on small mollnscous animals, various aquatic lai’vm, 
and especially on water-bugs belonging to the genus 
Nancoris, which abound in the running streams and lakes 
of Australia. I'lio most interesting account of the habits 
of this animal yet placed on record is that given by Mr. 
Bennett in the first volume of the Zooloyical Society's 
TrauHactions. Speaking of one which ho kept in a semi- 
captive stale, occasionally tethering it to a stake by tho 
liver’s side, he tells ns that “it was exceedingly lively, 
swam in the centre of tJio stream, and appeared in excel- 
lent lieultli and spirits. The water at one part of the 
river being very clear, I saw its movements distinctly under 
the w'atcr. On diving it sank speedily to the bottom, 
swam there for a short distance, and then rose again to the 
surface ; it ranged the banks, guiding itself in its progress 
according to tlie impressions received by the mandililes, 
which appeared to me to be used by it as very delicate 
organs of touch. It seemed to feed well ; for whenever it 
inserted its beak into tho mud it evidently procured some 



Duckbill. 


food from thcncc, as, on raising the head, after withdraw- 
ing tho beak, the mandibles were seen in lateral motion, as 
is usual wlien tho animal masticates. Although several 
insects were basking and fluttering about tho surface of 
Uio water close to it, no attempt was made to capture 
them, either from its not seeing them, or from its prefer- 
ring tho food which tho mnd afforded. The motions of 
tho mandibles in this animal, when seeking its food in tho 
mnd and water, aro the same as those of a duck when 
feeding in similar situations. After feeding it would lio 
sometimes on tho grassy bank, and at others partly in and 
partly out of the water, combing and cleaning its coat as 
usual with the claws of tho hind feet.” ^ 

The wator-mole constructs burrows of great lenf^h, 
usually from 20 to 30 feet, and sometimes attaining a 
length of 60 feet. A burrow described by Mr. Bennett 



DUCT. 


116 


DUEL. 


commenced in some long gross abont 5 feet from the 
water's edge passed upwards in a serpentine direction, 
terminating near the surface of the ground in a rounded 
excavation, the lower part of tliis hollow forming a nest of 
dried grass and weeds. 

DUCT* a short tube by which a secreting organ dis- 
charges its secretion, such as the hepatic duct^ which con- 
veys the bile and pancreatic juice from the liver and the 
pancreas to the intestine during digestion, and the cyitic 
ditet, which conveys the bile to the gall-bladder when 
digestion is not going on. The thoracic duct^ however, 
which conveys the chyle from the lactcnls of the intestines 
and the lymphatics to tlie left shoulder, where it is poured 
into the blood, is a tube of some considerable length, for 
it runs the whole length of the spine. The chyle flows 
upwards, and that without the propulsion of the heart, in 
the same way as the sap Hows in a tree, i.e, by vis a tergo^ 
through the pressure of the continued absorption behind. 

DUD'LEY, a market-town and niunleipal and parlia- 
mentary borough of England, in the county of, and 2G miles 
N. by E. from Worcester, 8J W.N.W. of Uirmingham, and 
121 from London, with which it communicates by both the 
Great Western and Jthe Midland Railways, is situated in an 
isolated part of the county, surrounded by Staflbrdshirc. 
The extensive remains of Dudley Castle form a very inter- 
esting object on a height in the neiglil)oiirhood, and are n 
striking contrast to the scene of activity and bustle beneath. 
The castle was founded in the year 700 by a Saxon chief 
named Dudo, from whom Dudley seems to be luuncd, and 
w'as rebuilt in tlie reign of Ilenry 11. It withstood a three 
weeks’ siege by the Parliamentary forces during the Civil War 
ill the reign of Charles L, but was ultimately demolished. 
It was again rebuilt, and burnt down in 1760. Near the 
town are also the remains of a priory built in 1156. There 
are numerous churches and chapels; a grammar-school 
founded in 1G38, of wdiich Richard Baxter, the celebrated 
nonconformist divine, was for some time master ; a court- 
house, &c. The Guest Hospital, for wliicli Mr. Guest left 
£20,000, was built in 1872 by the Earl and Countess of 
Dudley at a cost of over £30,000. St. Thomas’ Church, 
built at a cost of £23,000, is a fine Gntliic strnctiire with a 
lofty and conspicuous spire. I'hc museum of the Geological 
Society contains numerous specimens of interesting fossils 
and imncrals collected in the ueiglibourhood. Fossilifemus 
limestone abounds here, and is manufactured into beautiful 
ornamental articles. The immense caverns wrought into the 
limestone are very remarkable, and particularly interesting 
to the geologist. The principal trade of the town consists 
in the smelting and working of iron ore, with which the 
whole neighbourhood abounds, us well as with coal and 
limestone. Dudley lies in the very lieart of what is known 
as the Black Country, and presents by night, ns well as by 
day, one of the most remarkable scenes of ceaseless industry 
which England can show. The countiy for miles around 
is covered with the bank fires of coal pits, bla.st furnaces, 
forges, and iron-mills. The nail-malcing is very extensive, 
2000 workpeople being engaged on horso and mule shoe 
nails alone. Enormous numbers of anvils and vices are 
made, both for home use and for the United States, where 
they are held in higher repute than any other. The leading 
firm makes about 10,000 anvils and as many vices every 
year. Steaixf' hammers of many tons’ weight are employed 
in the manufacture of large ships’ cables, anchors, and 
^eavy forgings of all kinds. Fire-irons, stoves, fenders, 
f edge-tools, files, scythes, agricultural implements, and gas- 
ometers, &c., are also made ; and there are, besides, brass- 
foundries and glass-works. The chief laud-owner is the 
Earl of Dudley, who is the largest iron-master in the king- 
d(^. One of his numerous giHs to the town is^e hand- 
some drinking fountain erected in the market-plac6 in 1867, 
at a cost of £8000. The singularly picturesque grounds of 
Castle Ulll, embracing the curious limestone caverns, have 


been laid out and presented to the town by the eai'l. A 
very fine building of Italian character wis in 1864 erected 
at his cost for the nse of the mechanics’ institute. He also 
built in 1861 an asylum for the blind, a pleasant struc- 
ture standing in 3 acres of pleasure grounds in Tipton 
Road. Tlie parliamentary borough returns one member : 
population in 1881,87,527; number of electors, 15,000. 
The population of the municipal borough is only 46,252. 
The muuieipality consists of ten aldermen, including the 
mayor, and thirty councillors. At Saltwcll, near Dudley, 
is an excellent spa, and near it aro chalybeate springs. 

DUBL, a premeditated combat between two persons for 
the purpose of deciding some private quarrel. It is in fact 
a survival of the ancient practice of trial by ordeal of battle. 
This is said to have been introduced into Europe by Gonde- 
bald, king of the Burgundians, in 501. Louis lo Ddbon- 
naire was the first of tlie French kings who allowed litigants 
to decide their disputes by force of arms. The judicial 
duel subsequently beciame a very widely spread custom 
throughout Europe, and though women, children, and eccle- 
siastics were exempt from personal appearance they were, 
required to appear by proxy. It was introduced into England 
by William the Conqueror, and it foiTnod part of English 
law until 1818, when it was abolished by a special Act of 
Parliament (5i) Geo. 111. c. 46). See Ai‘rKAL. 

Duels were not eouimoii before the sixteenth century, 
but once fairly introduced the practice spread to an enor- 
mous extent, though many laws W'cre passed for its sup- 
pression. Among the nations of Europe France has always 
maintained the pre-cminence in the matter of duelling, and 
during the latter part of the sixtoeiiih century and the 
commencement of the seventeenth the practice there became 
almost a mania. A historian of the period records that 
in the eight years between 1601 and 1609, 2000 men of 
noble birth fell in duels. In 1609 the custom received a 
check fiom the pashingof a severe edict imposing penaltres 
of the severest deseription upon all w'ho should* light with- 
out royal permission, aud from the institution of a court of 
honour to deal with the quarrels of officers and of private 
gentlemen. In the reign of Louis XIII, the rage for duels 
revived, and it became the fashion fur seconds as well as 
principals to engage in the conflict, while many were fought 
merely to acquire the fame of a successful duelli.st The 
English ambassador at the French court, WTiting home at this 
period, declared there was scarcely a Frenchman worth look- 
ing on who had not killed his man in a^uel. In 1 679, how- 
ever, the practice received a decisive check by the issue of 
an edict which imposed very heavy penalties upon all who 
took part in a duel, which p( nalties wore inflicted by the 
king without mercy. At the same time the chief noblemen 
of Franco entered into a solemn agreement with each other 
that they would never engage in a duel on any pretence 
whatever. After the Revolution the custom was revived 
to a certain extent, and it still maintains its ground among 
military officers, politicians, and Parisian journalists. In 
the German army duelling is still winked at. Nominally 
forbidden to fight a duel, an officer would at once bo cash- 
iered if ho refused. Wliat is still more insensate is that 
the youths at the universities cany the duel to an incredr 
ible extent. Few youths of spirit aro without cuts on the 
face from the clumsy sabres with which they fight. At 
Jena in March, 1888, twenty-one duels were fought in one 
day among the students; and this loading to inquiiy it was 
found that at the same time forty young men were lying in 
the hospital in a serious condition from wounds from ill- 
cleaned arms. 

In England though the duel was nevevK^ much in fashion 
as in France, it was yet very common during tlie reign of 
Elizabeth and James 1., an.d it became also exceedingly pre- 
valent during the reign of Charles II. Duels became less 
common after this period, but the practice never wholly fell 
into disuse until the middle of the present century, a fatal 
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dael having been fought between two British officers in 
1848. This evofft led to an important amendment in the 
Articles of War, by which the sending or accepting of a 
challenge was made an oiTence, rendering the offender liable 
to be cashiered by court-martial. Penalties were also im- 
posed upon officers who shonld bo privy to an intention to 
fight a duel without doing all in their power to prevent it, 
w'hile apprabation is given to those who, liaving had the 
misfortune to give offence, shall explain, apologize, or offer 
redress, and to those who readily accept such apology or 
explanation. In cases where such an adjustment is not 
])ossible the matter is to be submitted to tJie arbitration of 
the commanding officer. 

By English law the killing of a person in a duel is murder 
under any circnnistancos; and it is deemed murder in tho 
seconds as well as in the principals, so that even the 
second of the ])arty killed may be indicted and convicted 
of murder, as being present aiding and abetting. Sending 
a chalJenge, either by word or Jotter, to a person to fight a 
duel is a misdemeanour punishable with fine or imprison- 
ment or both. 

DUBT' (from the Ital. duetto^ the diminutive of duo) 
is a composition for two equal performers, vocal or instru- 
mental. A song or solo with a pianoforte accompaniment 
is not a duet, since one of tJio parts is mere accoiiipaiii- 
iiicnt, and so subordinate ; but a ])iunuforle piece for four 
hands is rightly called a duct, because though one. part 
may sometimes be siin])ler than the other, both arc indis- 
pensable. Extended compositions for two parts are usually 
called duo or grand dno^ and very slmrt ones are called 
duettino. The duet form may rise to symphonic grandeur, 
as witness Beethoven’s Kreutzer Sonata for pianoforte and 
violin, or Sehubert’s grand pianoforte duo for four hands 
(op. 140). Indeed the latter has been successfully arranged 
lor the orchestra as a symplioiiy. (As to this last, whatever 
its success, and even though the “ arranger ” he Professor 
tloacbiin, sincere musicians will always foci regi’ct when 
the work of a great genius is not left as he finished it.) 

DUG'DALB, SIR WILLIAM (1G05-108G), was 
born at Shustoke, in Warwickshin*. He early adopted the 
study of the antiquities of bis country, and became at 
leuglh Garter King-at-nrms in 1077, on which occasion 
lie was also knighted. In 1G5G he published, at his own 
charge, “ The Antiquities of Warwickshire,” and in 1G58 

The History of St. Paul’s Cathedral.” Ho wrote and 
published many other works, but the most important one 
was the “ Baronage of England ” (1675). 

RUGONG' (Halicore) is a genus of Mammals belonging 
to the order Sikenia. The dugongs, like the whales, 
with which they were fonnerly classed, are entirely aquatic 
in their habits. The body is long and tapering towards 
the tail, which is broad aud crescent-shaped. There is no 
trace of hind limbs. The two fore limbs or “flippers” 
form powerful paddles; they are devoid of claws. The 
head is abruptly truncated; the snout is furnished with 
bristles. The upper jaw is provided with two large tusk- 
like incisors (a in annexed figure), which in the female are 
rudimentary, growtli being arrested before they cut tlic 
gum. Both jaws are provided with small molars, which 
vary according to age from twelve to twenty. The body 
of the dngong is not so well calculated for moving rapidly 
through the water as that of the dolphin and other Cetacea, 
which subsist by a perpetual pursuit of living animals. In 
these the snout is conical and peculiarly elongated, and in 
some the jaws are produced to an extreme length, so as to 
give them every advantage in seizing their swift and slip- 
pery prey ; whilfw^n the herbivorous dngong the snout is 
as remarkable for its obtuse, truncate character — ^a fonn, 
however, which is equally advantageous to it, and well 
adapted to its habits of browsing upon the alg» and fnei 
which grow upon the submarine rocks of tlje Indian seas. 
As, from the fixed nature of tho dngong’s food, the motions 


of the animal during the time of feeding must relate more 
immediately to the necessity of coming to the surface to 
respire, its tail, the principal organ of locomotive ascent 
and descent, is proportionally greater than in the Cetacea, 
its breadth being rather more than one-third the length of 
the whole body (Owen). 

Three species are distinguished. The commonest, Hali^ 
core dngong (or tnef/ctfs), is an inhabitant of tho Indian 
seas. Theso dngongs arc tolerably abundant in the Malay 
Archipelago and on tlie east coast of Africa. The native 
Malays spear them at night-tune, their presence being 



indicated by a snuffing noise. When caught tho tail is 
raised up out of the water, as tlu^ animal is quite powerless 
in this position. Tlie liahits of tho dugoiig are gregarious, 
herding to the extent of DOO 400 individuals at a single 
spot. Like whahis they display extraordinary attachment 
to their young, defending them to the death. All accounts 
agree in conshlering the flcsli to be delicato and pleasant 
eating. 

Another species, Halicore nuslrali/t^ is .abundant on tho 
nortii coast of Australia. "J’liis species yields a clear oil 
^uluahle fur medicinal purposes; to obtain this a regu- 
lar “ fishery” has been established. A third species, 
Halicore tnhernaculi^ is confined to the Red Sea ; tho 
specific name is due to the notion that tho skin was em- 
ployed by the Jews in veiling the tabernacle. The dugongs 
arc usually from 8 to 10 feet in length. 

DUIL'IUS, CAIUB* the commander who won for 
Romo her first victory at sea, was consul B.c. 260, during 
the first Funicx (Carthaginian) War. Caius Scipio, tho 
other consul, laid been defeated and taken prisoner with 
' his whole squadron, and Duilius on assuming tlie command 
I invented grapjding irons and boarding bridges, with which 
I he hooked on his ships to those of Carthage and made a 
passage from one to the other. Tho fight thus turned 
into one sufficiently near a land fight to enable the Roman 
courage to prevail over their total ignorance of the sea. 
A brilliant victory was gained off Cape Myles, to tho north- 
west of Messina. 'J’he fortunate victor, who thus gained 
the command of the sea for Rome, received every honour 
the city could bestow, aud the celebrated columna rosirata^ 
adorned with the prows or beaks (rostra) of the captured 
ships, was set up in tho forum. The base of this column 
is still to be seen at Romo with tho original inscription. 
For the rest of his life Duilius had by the decree of the senate 
the exceptional “permission to be preceded by a torch- 
bearer and a flute-player when he walked in tho evening 
through the streets” — a striking unintentional testimony 
to the stem simplicity of this noblest period of the ancient 
J Roman republic. 

I DUKB, the title given to those who are in the highest 
rank of nobility in England. The order is not older in 
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England than the reign of King Edward 111., and in Scot- 
land the Dnko of Bothesay was the first of the title ; he 
was the dissolute son of the pious Robert III. (1390-1406), 
and his tragic fate is ono of the chief incidents of Sir 
Walter Scott’s “Fair Maid of Perth.” Previously to 
that reign those whom we now call the nobility consisted 
of tho barons, a few of whom were carls. Neither baron 
nor earl was in those days, as now, nao-ely a title of honour. 
The barons were the great tenants in cliicf, and the earls 
important officers. It does nut appear that in England 
there was ever any office or particular trust united with tho 
other titles of nobility, viscount, marquis, anil duke. They 
seem to have been from the beginning, merely honorary 
distinctions. 

The English word duke is from the French which 
originally was used to signify “ a man of the sword (a sol- 
dier) and of merit who led troops.” The icriiote origin is 
Latin tfwar, a “ guide ” or u “ military cornninndcr.” The 
word is used by tho Latin writers to bignify geaicrally any 
one who has military coinuiand, but boinetimes dux^ as 
an inferior officer, is contrasted with imperator^ com- 
mander-in-chief. Under the lower empire dux wau? the 
title of a provincial general wdio had a command in tho 
provinces. In tho time of Constant iiie there were thirty- 
iivo of these military commanders stationed in different 
parts of tlie empire, who were all or dukes, because 

they had military command. Ten of ihese dukes were also 
lionoured with the title of comes^ or count. [Sec CouJiT. | 
Vortigern, tho British opponent of Hengist and Uorsa, was 
a Roman duke. Gildas calls him dux^ nut rex. 

The first person created a duke in England was Edward 
Prince of IVales, commonly called the Black Prince. Ho 
was created Duke of Cornwall in Parliament in 1337. Tho 
title is still homo by the IMiices of Wales. The oldest 
dukedom lU'xt to tins is that of Norfolk, created in 1483. 
All the dukes of England Ijave been created by letters 
patent, in which the course of succession has been plainly 
pointed out. Generally tho limitation is to tho male heirs 
of the body. The ducal coronet is composed of a circle of 
gold, with eight strawbeiTy or parsley leaves of equal 
height above the rim, TJie Ifonsi; of Lords contains twenty 
dukes. A duke is spoken to as “ Your Grace,” and is 

addressed by letter as “ His Grace the Duke of ; My 

Lord Duke.” The eldest son of a duke is a commoner, 
but takes by courtesy the second title (a maniuiiuitc 
usually) of his father. The other sons are styled by 
courtesy “Ix)rd” before their fjimily name, and all the 
daughters are styled “Ladies” in like manner. 

DUK'XNFllUD, a town of England in the county of 
Chester, situated on tho river Tame, ,42 miles from 
Chester and 198 from London by the Midland, and 
Manchester, Sheffield, and Lincoln railways. It is in 
reality a suburb of Ashton-uiider-Lync, which Is situated 
on the opposite or Lancashire side of the river, and with 
which it is joined by a haudsunio bridge. It is partly 
included in the municipal limits of Staleyhridgo and 
wholly in the parliamentary. The manufactures in both 
towns are very similar, and at Dukinficld there are 
extensive iron foundries, machine works, brick and tile 
works, and collieries. Astley's pit, 690 yards in depth, 
is one pf tho/deepost coal mines in the world. Tho town 
contains several churches, chapels for different denomina- 
tions, schools, a mechanics’ institute, and temperance hall. 
Topi^tion, 16,942. 

DULGJLBCA'BA is a drug prepared from the young 
branches of the Woody Nightshade Dulcamaray, 

This plant is a common weed in hedges and woods, espe- 
cially near towns. The stem is shrubby, and climbs in a 
straggling, zigzag way over other plants, reaching a length 
of 12 feet and more. The leaves are heart-shaped, except 
those on tho upper parts, which are hastate. The flower 
has a bright appearance among tho leaves, the corolla 


being purple, centred with a long yellow cone of anthers. 
The berries are fleshy, of a bright red colliar. 

In tho autnmn, when the leaves have fallen, the young 
branches ore gathered and dried for tho preparation of the 
drug. The taste is at first slightly bitter, and afterwards 
sweetish, whence the name Dulcamara, and its English 
equivalent Bitter-sweet. This taste is due to a bitter 
principle which yields by docompositioii sugar, and an 
alkaloid, solniiia. Dulcamara acts upon tho skin and 
kidneys, hut is seldom used by physicians in this country. 

DULCrGNOp a seaport on the eastern shore of the 
Adriatic, now iiiduded within the principality of Mon- 
tenegro, at its south-western comer. When difficulties 
arose as to the cession of the districts assigned to 
Montenegro by the treaty of Berlin, it was arranged that 
Dulciguo should bo substituted for the territory first 
proposed. Owing to the opposition of tho Albanians, 
however, encouraged for some time by tho Turks, con- 
siderable delay took place, and it was only after thii 
European powers showed Ihcir determination by uniting 
in a naval demonstration tliat the cession was effected. 
Dulciguo, like its iiurthern neighbour Ragusa, has two 
harbours, one of them vt?ry capacious Init not easily 
accessible. There are about 6000 inhabitants, chiiffiy 
Mohammedans. It bore in ancient limes the name of 
Olchinium, was willed by tho Turks Olgun, and by the 
Servians Illshin. The Servians obtained possession of it 
in 1 1 80, and held it till 1408. There are many traces of 
its Christian occuj>ation during this period, and by revert- 
ing to Montenegro it went hack to the only portion of the 
old Ser\'iaii kingdom which continuously maintained its 
independence. Tlic Venetians acquired it in 1408 and 
held it till 1671, wdien it was taken by the Turks, who 
relaiued it till l88tl. In the seventeenth and cighteentJi 
centuries l)alcigni» was the most noted nest of pirates 
upon the whole yidrintic, and tho present population *is 
chiefly a seafaring one. There are a considerable number 
of small craft. Large vessels are occasionally built here. 
Dulciguo is the seat of a Catholic bishop. 

DUL'CIMXR. a very ancient musical instrument, sup- 
posed to be the psaltery of the Hebrews. In the modern 
fonn it is a trapezinm in shape, has many strings, from two 
to four or five, to each note, and is struck by a pair of sticks 
with wooden knobs. Tho psaltciy was a very similar in- 
strument in form, but was played by being plucked with a 
plectrum instead of, os the dulcimer, being struck with a 
drum-stick. (The latter is the ancestor of the pianoforte, 
the former of the harpsichord.) The dnim-sticks of the 
dulcimer are clotlied on the ono side of the head with 
leather, and on tho other side with thick felt, tho use of the 
two sides in alternation giving tho power of producingyhrfe 
and piano effects. There is no damping apparatus, tho 
sound of the dulcimer is therefore more or less confused. 
Grea^ rapidity can be attained on it, and in the open air it 
is not an nnpleasing instrument. It is played with both 
hands. The compass of the dulcimer is now about three 

octaves from upwards. It rises to the dignity of 

a national instrament in tho Persian Caucasus dnd ia 
Hungary. 

DULSE is tire common name in Scotland for the sea- 
weed Rhodymtnia palniata. It is used for food by tho 
poor on the coasts of Scotland, Ireland, and other coun- 
tries, and it is sometimes fouud in the markets. The 
frond is flat and forked, of a tough, parchment-like texture. 
The name has also been applied on the south-west coasts 
of England to Tridma edului, a sea-wted tho fronds of 
which ore not cleft, as in the above, hut have a simple 
rounded outline, tapering to the base. The Pepper 
Dulse is another of Hie reddish-coloured sea-weeds, which 
has a pnngent taste. It is known to botanists as Zan- 
rencia pimatifida. 
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DUL'VBftTOM^ a market-town of England, in tljo I 
county of Somer»et, 184 miles from London by rail and 9 
miles N.N.E. of Tiverton, stands in a deep valley, viratored 
by the impetuous Barle (a feeder of tlie Exe), over which 
there is a stone bridge of five arches. The town consists 
of two well-paved streets, with channels of water mniiing 
through them: the houses are mostly well built. The 
church is an ai|pient building, with an embattled tower, 
00 feet high, at the west end. It has been recently well 
restored. The scenery in the neighbourhood is of the 
most romantic character, and the Ihxrle and the Exo arc 
noted trout-streams. Two miles distant from the town 
are the ruins of Barlinch Abbey. Population of the 
parish, 1873. 

^ DULWICB (pron. DuVUdffC^, a suburban village of 
England, in SuiTcy, in the parish of Camberwell, about 
-5 miles south of London Bridge, with stations on the 
London, Clialhnin, and Dover and Brighton railways. Tt 
is in tlio vicinity of tlio Crystal Palace, to which circum- 
stance and the salubrity its climate it owes its in- 
creasing popularity. Here is Dulwich or “God’s Gift” 
College, founded b)- Edward Allcyiic, the player, a con- 
teinporai'y of Shukspeare, in 1612, and an iin])ort.ant col- 
lection of pictures, originally made for the King of Poland, 
and bequeathed by Sir Francis Bonrgeois in 1811. To 
this gallery the public are admitted daily free of charge. 
Alleyne’s splendid foundation now supports, in accordance 
Tvitli a seheine sanctioned by the lord chancellor in 1857, 
an upper and a lower school, of deserved reputation, and 
thirty-two filins-people, who receive twenty shillings a 
week each, with apaitmcnts and furniture. A new 
Fchool-liousc was completed in 1870 from tlie designs of 
th« late Sir Charles Barry, at a cost of £120,000, which 
accommodates 700 boys. With the view of attracting a 
superior class of boys tho school fees were at once nearly 
■doubled, and tho wishes of the founder in tho matter 
apparently disregarded. There is, however, a lower school 
in which boys residing in tho neighhoiirhoud receive a good 
middle-class education at a cheap rate. 

DU'MACHUS is in some authorities the name of 
tho impenitent thief who suffered beside Jesus. But tho 
apocryphal Gospels give usually Gestas as his name, Dis- 
mas (or Desmas) being the name of the penitent thief. 
Longfellow in tlie “ Golden Legend ” adopts Dumaclius in 
preference to Gestas for the name of the impenitent thief. 

DUMAS, ALEXANDRE, the most prolific writer of 
fiction tlio modern world has seen, was born at Villors- 
Cottcrcts, near Soissons, 24th June, 1803. 

M. Dnmos came of a strangely mingled stock, which may 
account for the originality of his genius. His grandfather, 
the Marquis de Paillctcric, belonged to the old noblesge of 
Franco, and his grandmother was a St. Domingo negress. 
His father, M. Alexandre Davy Dumas, served with dis- 
tinction in the wars of the first Napoleon, but after his 
death his family seems to have fallen into comparative 
poverty. Young Damns possessed an accomplisliment 
which is not always associated with literary genius — h- 
wrote an excellent hand, and through the kindness of 
General Foy he thus obtained a clerkship in the office of tl 
Duke of Orleans’ secretary, with a salary equal to about £5(1 
a year. ^ England may claim the honour of first stimulating 
his genius. He had already written a forgotten volunn 
called “ Nonvcllos,” but it was tho sight of Charles Kcmbl. 
in “ Hmlct” which set him in the path of 8ucces.s. H< 
■determined to write a drama free from tho icy trammels ol 
classicism. His “ Henri IL ot sa Conr ” was received with 
unbounded applause. Hereupon followed a succession o: 
plays : “ Charles VII.,” “ Christine,’* “ Antony,” “ Richard 
Arlington,” “ Thdr^se,” “ Angela,” all of which were suc- 
cessful. But it is as a novelist that M. Dumas attainec 
his greatest celebrity. Those who have read “Munb 
Oristo” and the “Three Musketeers,” with its continua- 


Jons, “ Twenty Years After” and the “Vicomtede Baroe- 
onne,” can never grow weary of that wonderful “ Edmond 
Jantbs” or of those gloriuns adventurers, D’Artagnan, 
Athos, PortlioB, and Arainis. 

During the height of his popularity M. Dumas earned 
in income of £30,000 a year. He wrote live romances at 
mce for five French papers. He kept a staff of subor- 
dinates, a corps of “ underwriters,” who worked out the 
Ideas whie.h he sketched in the rough, and relumed their 
labours to their employer for retouching. In short, he 
was the fly-wheel of on unequalled machine for grinding 
>ut fiction by tho bushel. Unfortunately the same vivid 
imagination which enabled him to portray all tliese wonder- 
’ul romances led him into all sorts of extravagances. H« 
endeavoured to live the magnificent life which ho attributed 
to his hero Moiftc Cristo, and thus was always in pecu- 
iiary diffieullies. 

The other facts in M. Dumas’ career may be briefly told, 
lie opened a theatre, he stiirted newsi^apers, ho was a 
candidate for the National Assembly during the Revolution 
of 1848. In 1857 he visited England during the general 
[•lections; in 1860 he was with Garibaldi in Italy, and 
wrote that great soldier’s memoirs. His literary fecundity 
was unexampled, the catalogue of his vmrks amounting to 
1200 volumes. His death, which occurred on tlio Ist of 
December, 1870, took place at Buys, near Dieppe, and 
was the result of a paralytic seizure. His son, M. Alex- 
andre Duiiijis the Younger, reached fame both as a novelist 
and as one of the most popular dramatic writers in France. 

In person M. Dumas betrayed his negro origin. lie had 
an olive complexion, broad nose, and frizzled hair, while 
he displayed the Ijlliioplan fondness for bright colours and 
eccentricities in dress. But he probably also owed to his 

gro parentage that vivid imagination which rendered him 
miiquo among modern WTilers, 

DUMB CANE. See DiEFFENUACiitA. 

DUMBAR'TON or DUNBAB'TON, a small county 
in Scotland, consisting of two separate parts, having an in- 
tervening distance of 6 miles between their nearest points. 
The larger and western part is bounded on tho west by Loch 
Long, by which it is separated from the county of Argylo; 
the southern boundary is formed by the river Clyde, the 
eiistern by the county of Stirling, and the northern by 
Perthshire. It is about 36 miles in length from N.W. to 
S.E. in a straight line, and in the middle about 15 miles 
in breadth from E. to W. Loch Lomond is not wholly 
included within the county. The small detached eastern 
part is half inclosed by StirlingsliiTe on the north and by 
Lanarkshire on the south, and measures 12 miles from E. 
to W. and about 4 miles fram N. to S. The whole area 
of the county is 270 square miles, or 172,677 acres, of 
which about 15,000 acres are water. Two-thirds of the 
surface consist of mountains, partially presenting woods, 
mosses, and moors, and incapable of cultivation. Tho most 
remarkable mount.'iins are Ben Voirlich and Benequirach, 
and those of Arrochar, Lnss, Row, and Roseneath, the pre- 
cipitous summits of which are frequently covered with snow. 
Ben Voirlich, in the northern portion of the county, and 
near tlie northern extremity of Loch Lomond, is 8092 feet 
above the level of the sea. There are many highly 
picturesque situations in this county. The contrast of 
sterile mountains and verdant glens is very striking. 
Loch liomond presents the richest desrription of lake and 
highland scenery. Its length is 22 miles. It is studded 
with many beautiful little islands, and its finely wooded 
shores are adorned with elegant villas. The climate is in 
general mild, and although not well snited for agriculture, 
it is remarkably well adapted for pasturage, and espedally 
for the growth of timber ; nor is it unfavourable as re^ds 
health. The natural copso-wood ahd plantations %ver 
several thousand acres, and consist of oak, ash, yew, hoDy, 
mountain ash, birch, hazel, aspen, alder, crab, thorn, and 
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willow. The arable land is principally clay, and lies I 
mostly on the south of Loch Lomond and along the Clyde. { 
According to the official agricultural statistics published 
in 1887, it appears that only 47,000 acres, or about onc- 
tifth of the entire .area, is under cultivation. The number 
of cattle in the county in the same year was 12,000 ; and 
of sheep, 70,000. The cattle are chiefly of the West 
Highland breed. Cows of the Ayrshire breed have been 
introduced into most of the daily farms, and more atten- 
tion is paid to the dairy than formerly. The sheep on the 
hills are of the small black-faced mountain breeds, with 
Cheviots in the plains. Farms are of very various extent, 
but chiefly small. The principal mineral product is coal, 
of which there is a large field, but of inferior quality. 
It is wrought ut Langfnuld, in the southern extremity of 
the county. In the eastern division of the county iron- 
stone is dug, and conveyed on the Forth and Clyde Canal 
to the great iron foundry at Can'on. Some large quarries 
of limestone and of freestone are worked. There are also 
S(iveral slate quarries. On the banks of the Leven arc 
numerous and very extensive works for cotton-printing 
and bleaching fiedds, the purcii(;ss of tlic Leven water 
being peculiarly adafited for this process, 'i’his stream, 
which, with the exception of numerous nioiinlain torrents, 
is the only one worthy of noti(;c, runs ra^iidly a distance of 
about 7 miles from Loch Lomond to the (Jlydci nt Dnui- 
■ hartou Castle, and is navigable for lighters. The most 
extensive Turkey-red dye and print works in Scotland arc 
on its banks, and together with the calico-printing works 
form the main dependence of the inhabitants of the 
district. Some hu'ge iron-works are cstabllslied at Dal- 
nottcr, and there aro also extensive manufactories of 
]japer. The county sends one representative to Farlia- 
iiiont-~tho number of electors being t0,0G3. The popula- 
tion in 1881 was 75,833. 

The county contains numerous remains, such as rude 
forts and tuinnJi, of the early iuhiihitants of Scotland. 
The Homan occupation is represented by the wall of 
Antoninus, which skirts the north of the eastern part, ami 
passes through the south-east corner of the main district 
of Kilpatrick, and by other remains of tiieir work at 
Duntochcr, Cnmbenmuld, and other places. TJie old 
name of the county vras Ijcnnox^ Lereniur^ or LeroiV 
FUld, It formed part of the Cumbrian British kingdom 
of Strathclyde, and was occupied by the J)amHonii^ who 
came from the Cornish branch of the British race. 

Dumbakton, the chief town of the above county, 
and an ancient royal burgh, is situated on the left or 
eastern hank of the river Leven, not far from its 
junction with the Clyde, about 16 miles W.N.W. from 
Glasgow and 63 W. from Edinburgh, and 421 miles 
from London by the North British Hailway, The town 
consists of one main street, with imrnerouH intcr.scctioii8 
of minor streets, and on the whole is tolerably well built. 
Dennystown, a subnrb of Dumbarton, on the right bank of 
the Leven, and included within the same parliamentary 
bounds as the latter, was built in 1855 by the late 
‘William Denny, of the firm of W. Denny & Brotlier.s, 
shipbuilders, for the accommodation of their workmen. 
This district has a population of about 3500. The original 
burgh, with this dependency, bad in 1881 a population of 
14,17^ It is now purposed hy the same firm to build 
another suburb to accommodate about 2000 families, and 
lit the same time to construct a graving duck that shall be 
capable of receiving the largest vessels built. At high 
water the Leven is navigable for large ships to the quay at 
Dumbarton. About 50 vessels, including steamers and 
sailing ships, and some of these of large burden, belong 
to the port. Shipbuilding in every branch is entonsively 
prostksuted in Dumbarton, and forms the central industry 
of the place. Mechanical engineering and other occupa- 
tions whidi relate to the shipyard are also carried on exten- 


sively. Dumbarton has a fine wooden pier, with 10 feet of 
water at low tide and regular steam confinunication with 
Glasgow, Greenock, and Loch Long, and is a chief station 
on the Helensburgh branch of the North British Railway. 

The chief buildings are the churches of various denomi- 
nations, and a town-hall and academy, erected in 1866. 
The Parliameutaiy constituency numbers 2501. 

Around Dumbarton is presented soma of the finest 
scenery in Scotland. The view of Dumbarton Castle from 
the mouth and right bank of the Leven is exceedingly 
picturesque; nor less attractive and still more imposing 
is that background of mountains in advance of which 
Dumbarton stands, with Ben Lomond in the distant 
horizon. Dumbarton Castle crowns a lofty rock, rising 
Tip in two points, and inaccessible on every side, except 
by a very narrow passage, fortified with a strong wall 
or rampart. The clifT on which the rampart stands is 
situated at the junction of the Clyde and Leven, and 
rises to the hciglit of 5(;() feet. It is one mile in circuit 
Considered as the key to the Western Highlands, this 
castle was always a great ul)j(‘ct of contention, and has 
sustained many memorable sieges ; but it is now of little 
strategical importance, .as the defence of the Clyde would 
have to bo conducted below Greenock, and in the narrow 
channel at Dumbarton torpedoes would be more effective 
than guns. 

Dumbarton is governed by a provost, three bailies, 
and eight councillors. It was made a royal burgh by 
Alexander II. in 1222, but on or near its site there Lad 
been a still more ancient town, called Alciuid., the capital 
of the Strathclyde Britons, while during the Roman 
period it hud formed a naval station under the name of 
Theadotia* Previously to the abolition of the ghiss duty 
the chief trade of tins towm was tins inanufaetnre of ci’owii 
glass. The first steani navigation company formed was one 
for mnniiig a steamer from Glasgow to Dumbarton in 1816. 

DUMFRIES', is a southern county of Scotland. It is 
hounded S. by the Solway Frith and CiimberJand, N. hy 
the counties of Linark, Peebles, and Selkirk, E. by Rox- 
burgh, and W. by Kirkcudbrightbhire and Ayrshire. Its 
form is an irregular ellipse: tlie greater diameter, from 
Liddle Mount to Corsincone Hill, measures about 50 miles; 
the h'sser diameter, from the Solway to Loch Craig, about 
32 miles. The area is 1 1 03 square miles, or 705,946 acres. 
The county is divided into three districts — ^Annandale, 
Eskdnle, and Nitiisdale, each compreliciiding a portion of 
tciTitory wdiicli falls within the basins of the three rivers 
after which they are named — the Esk on the oast, the Nith 
on the west, and the Annan i.i the centre. In 1881 the 
population w\as 70,140, 

8urface.^ JIydrograj>hy^ i^c. — The surface of the county 
is vciy iri’egnlar. About half of it is mountainous, a small 
part is on the sea-coast, and one-third midland, consisting 
of luw^iills, ridges, and vales. Hartfell,the highest moun- 
tain in the county, is 2651 feet above the level of the sea. 
In the vicinity of Lochinnbcn are nine lakes or lochs, five 
of which are of considerable size. The mountain lake 
called l^h Skene, situated near the head of Motfat Water, 
is 1300 feet above the level of the sea, and about 2 miles* 
in circumference. There are .several other lakes of less 
extent. They are all abundantly stocked wltli fish of 
various kinds. 

The principal rivers in the county ai-e the Nith, Annan, 
and Esk. The Nith entora the county from Ayrshire, runs 
S.E. in a very winding course above 40 miles, and falls into 
the Solway Frith. Tho Annan takes its rise near the sources 
of the Clyde and Tweed, among the mountains near the 
junctions of Lanarkshire and Peeblesshire with Dumfries- 
shire, inns a course nearly S. of about 80 miles, and enters 
tlie Solway Frith a little below the town of Annan. The 
Esk rises in the mountains on the borders of Selkirkshire, 
ruus in a S. direction about 80 miles in the county, passes 
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Langbolm and (^nonbio, enters Cumberland, and turns W., 
and flows through an open country by Longtown into the 
Solway Frith. The Kirtlo is a romantic little river that 
enters ^tho Solway Frith a little distniice from the Sark, 
which is a border stream, and forms the boundary between 
England and Scotland for some distance before it enters 
the Solway Frith. The Lochar is a moss rivulet, which 
runs about 18 ifliles in a very serpentine course, and dis- 
charges itself into the Solway Frith, a few miles cast of the 
mouth of the Nitb. 

Game-birds of various kinds are very plentiful, particu- 
larly pheasants, black game, grouse, and partridges. The 
woodcock, curlew, plover, lapwing, and snipe are also 
abundant'. 

Geological Character , — The southern and lower part of 
the county consists of i*cddish-coloured saudstcjiie, which 
becomes of a lighter colour and harder quality towards the 
north. Still further northward a reddish-coloured lime- 
stone appears, succeeded by a course while sandstone 
and blue Ihncrstonc, and after these mandlestone rock and 
primitive mountains containing metallic ores. Coals are 
wnmght only at the two extremities of the county, San- 
quhar and Cuiionhie. A great portion of the county is 
supplied with coal from Cuuibcrlaiid, Lanarkshire, and Ayr- 
shire. The Old Red Sandstone appears in the bed of the 
Annan, near Jardiiie JIull. At Wanlockliead, near Leadhills, 
are extensive lead-mines. From this lead silver is extracted 
ill tlic iiroportion of from 0 to 12 oz. in the ton. Gold was 
formerly found in the inuuiilaiiis at Wanlockliead, in veins 
of quartz or w'aslicd down into the sand of the rivulets. 
Gypsum occurs in thin veins. The rocks of many of the 
liills consist of greenstone, and graywacke and graywacko 
slate. Flctz-trap is found on the summit of some of the 
mountains. Boulders of granite and sienite are found in 
various places. There are several basaltic or whinstoiic 
rocks, the finest of which are met with in llie inoniitnlus in 
the vicinity of ModUt. Sulphurous, clml^ bcatc, and other 
miiKTul waters are resorted to in several parts of the 
county. 

The carhoniferous strata of this county is remarkable 
for the discoi'cry of a large number of now fossil species of 
fish, crustuceuns, and scorpions in the fine shales. 

Climate^ Agriculture^ and Manufactures , — That part 
of the county which adjoins the Solw'ay Frith is low and 
'varm. The mountainous district is cold and bleak, but 
seldom roinains long covered with enow. The whole of the 
county is considered moist, and is in general mild and 
salubrious. 

The soil in the lower pai'ts is generally of a light and 
sandy nature. Along tlio margins of the great rivers 
are considerable tracts of rieh alluvial soil. Peat-moss 
prevails on many of the hills, and also in some of the vales; 
the most extensive is that of Lochar, near Dumfries, which 
is 10 miles long and from 2 to 8 miles broad. Clay 
is found extensively as a subsoil, and in a few places as 
a soil mixed with other substances. In Aiinaiulale and 
Nithsdale the dry soil prevails. On many of the hills the 
soil is naturally wet, but in most cases it afTords good slieep 
pasture. The hills are not generally rugged or heathy, 
but are mostly of easy ascent. According to tho offlcial 
agricultural statistics published in 1887, it appears that 
only 240,000 acres, or three-tenths of tho entire area, are 
under cultivation. Bone manure is used with advantage 
upon high gi’ound of difficult access. Tho horses in general 
are of a middle size, and are tho result of many crossings of 
different breeds. The Galloway breed of cattle mostly pre- 
vails, except foi^ the dairy, for which many intelligent 
farmers prefer cows of the Ayrshire breed. Tho sheep ore 
of the Cheviot and black-faced breeds. A great number of 
pigs are kept by the farmers and cotters, and bacon may 
be considered a staple commodity of the county. A largo 
quantity of haras and bacon are ^so sent to the Liverpool, 


London, -and Newcastle markets. Sheep farms vary in size 
from 300 to 3000 acres, and two sheep for 8 acres may be 
considered an average number of slock. Arable farms extend 
from 60 to COO acres; many arc about lOO or 160 acres. A 
large part of tho county belong to the Duke of Buccleuch. 
Most of the modern farm buildings are commodious and 
well arranged ; they are constructed of stouo and lime, and 
generally covered with slate. 

Tho manufactures of the county are confined chiefly to 
ho.sicry and tweeds at Dumfries, cotton-spinning at Anmin, 
plaids at Laughulni, and some distilleries and breweries iu 
various parts of the county. 

There is no division of the county for political purposes, 
but witliin its limits are four royal burghs, Dumfries, Amiaii, 
Lochmnben, and Samjuhar. Tho natural division is into 
the districts or dales of Nithsdale, Aiiimndalo, and Kskdalc. 
The synod of Dumfries extends over the whole county, and 
also over a jiart of some others. The county sends one 
inemher to Parliament, and the burghs of Dumfries, 
Annan, Kirkcudbright. Loclimabcn, and Sanquhar join in 
electing another representative. Tho number of voters 
on the county register is 

AnlUjuUics^ Jlistorg^ i\'c , — The remains of Druidicol 
temples exist in three or four parishes. Near Moflat are 
vestiges of thl^ kind, and also of a British eiicampmeiit. 
A Roman way extended from Carlisle by Gretna. This 
way afterw’jirds divided into two branches, one of which 
took the route of Nithsdale and the other of Annaii- 
dale. They unitial again at or iii'ar Crawford Castle. 
Another Roman way led from Carlisle by the station at 
Netherby and Liddel Strength through Canonbie into 
Teviotdale. Several furl iticat ions, both of a circular and 
square form, niul some large Roman encampments can be 
distinctly trac(‘d in vailous parts of the county. There are 
ruins of many old towers, vestiges of forts, and a great 
number of cairns in diflerent places. Several ancient 
castles still remain in Dumfries. One of the most inter- 
esting is that of Cacrlaverock, which, before the invention 
of gunpowder, was a ]>lace of vast strength. It is situated 
oil the shore of the Solway Frith, near tlio eastern side of 
iJje mouth of tiie Nith. The form is triangular, and it la 
surrounded by two mo.at,s. It stood several sieges, of which 
one of the most formidhble wms by Kdivard 1. 

The tSclgora were the most ancient inhabitants of this 
county. In the time of the Romans Dumfriesshire formed 
a part of the Roman province of Vuleiitia, and after they 
had relinquished Briiuin It constituted a portion of a new 
kingdom founded by Ida and tho Angles. In the eighth 
century it was under tho dominion of tho Piets, who dis- 
membered Galloway and Dumfriesshire from the North- 
umbrian monarchy. Until tho reign of James VI. this 
comil y w^as the scene of many battles and of many a feud 
and foray, which were often occasioned by the jealousies 
of the rival chieftains. Being seated on tho borders, it 
was also liable to the incursions of the Kngli.sh. 

Dumfrif.s, the county town of the above county, a 
port, royal burgh, and parliamentary burgh contributory 
to the district, is pleasantly situated on the east hank of 
the Nith, 9 miles above its influx into tho Solway Frith, 
and 334 miles from London by rail. The Glasgow and 
South-western Railway and the southern section of tho 
Caledonian pass through tho town, and thus place it in 
direct communication wdth tho entire railway system of 
the country. Dumfries is well built and clean, and has a 
good supply of water. It is regarded as tho provincial 
capital of the south of Scothiiid. The houses are of red 
freestone, the older ones being whitewashed and many 
of the modem ones painted in imitation of Portland 
stone. There are several parish churches and placet of 
public worship for different denominations. In the 
middle of High Street is the Mid Steeple. The other 
chief buildings are— the county buildings, erected in 
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1705, in the Scotch Baronial style, including the assize 
offices; tlie mechanics' institute, a handsome building, 
with a great hall capable of accommodating 1000 persons; 
the town -hall, now exchange rooms, assembly rooms, 
trades' hall, theatre,, academy, infirmary, liuspitiil, alms- 
houses, poor-house, county court-house, a Doric column 
erected to commemorato the virtues of a duke of Queens- 
herry, and a mausoleum in St. Michael’s churcliyard over 
the remaina of Burns, to whom a statue also was unveiled 
opposite Greyfriars Church in 1S82. Burns was an excise- 
man in the town from 17P1 till his death in 179G. The 
Crichton Institution, for invalids of the higher clxss suffer- 
ing from mental and iicr\'ous diseases, was originally erected 
in 1839, at a cost of X50,U00, and completed in 1872, at 
an additional cost of £10,000. It ctnmuauds one of fins 
finest views in the kingdom. 'Ihe convent, a fine building 
erected 1881-82, on a liill behind Maxwelltown, which is 
on the r»pposito side of the river, conmiatids a beautiful 
view of the surrounding country. In 1873 Dumfries 
acquired tins estate of Ilannalilleld, which had reverted 
to tlie crown through the intestacy of I^frs. Wood. The 
estate, valued at about £2(»,000, was handed over by the 
Treasury to bo ajjplied to educational purposes. The 
manufactures of the town are hats, tweeds, stockings, 
shoes, clogs, boskets, leather, and glue, togetlior witli the 
preparation of liare skins and brewing. ’Fhe weekly 
cattle markets of Dumfries are well atlciuled, the stock 
liero being generally transferred from Scotch to English 
dealers, 'i’ho Nith is crossed by three bridges — one 
built as early as the i*eign of Edward T. Vessels of a 
good size can discharge their cargoes close to the town. 
There is a quay at the bend of the river near Castledykes. 
14 mile further down; and another near the mouth of 
tho river for vessels of larger size. The foreign trade is 
in fimber from Amtuica. 'Ihe coasting trade is with 
Liverpool, l\Tiitcliaven, Maiyport, and other places on the 
west coast of England, and consists cJ)iefIy in the imports 
of iicmp, tallow, coals, iron, tea, and wine, and in the 
export of cattle and sheep, barley, oats, potatoes, wool 
and woollen goods, and freestone. The niiitiber of vessels 
registered at Dumfries in 1887 was 30 (8000 tons). Tho 
entries and clearances average (>00 (35,000 tons) per 
annum. Tho customs revenue amounts to £3000 per 
annum, ropulalion of the burgh in 1881, 17,092. 
Dumfries returns one member to Pai'llamcnt in con- 
junction with Annan, Kirkcudbright, T.ochmahcn, aud 
Sanquhar. 

It is governed by a provost, three bailies, a dean of 
guild, a treasurer, and twenty-two councillors. Dumfries 
is said to derive its name fiom dun and a hill-fort 

among shrubs. It is a ])lace of great antiquity, though 
it was not made a royal burgh till tho twelfth ccntuiy. 
In less than a century afterwards, Devorgilla, daughter of 
Alan, last lord of Galloway, and mother of John BalHol, 
erected a monasteiy here ff>r Franciscan Friars; and for 
tho sake of this rtdigious Jiouse she built tho old bridge, 
the toll on which formed part of the endowment of the 
institution. It was here that John Comyn, tho heir and 
representative of Lady Devorgilla, and 011(5 of the com- 
petitors for the throne, was as.sas.siiiated, under circum- 
stances of g#^eat provocyition, in 1306, by his rival, tho 
illustrious Robert Bruce. The castle belonging to the 
Gomyns was situated on a spot in the immediate vicinity 
* of the town, which still bears the name of Castledykes. 
Being in some respects a border town, Dumfries frequently 
fell into tho hands of tho English. It was for some time 
in the possession of Edward I. It was burnt by tho 
English previously to 1440, and again in 1680, In 1670 
thoicastlo was taken and sacked, together with<the town, 
by the Earl of Essex and Lord Scrope. Queen Mary and 
hw privy council, in 1563, ratified at Dumfries a peace 
with England. James VI., in passing through tho town 


in 1617 on his return to England, presented the trades 
with a small silver gun, to bo awarded fr§m time to time 
to tlie best marksman ; but this custom lias long since 
been discoutinued. The inhabitants in 1706 displayed 
their opposition to the union of tho two kingdoms by 
burning the articles and tho names of tho commissioners 
at the market-cross. They evinced gi-eat loyalty towards 
the reigning family in 1716, and so fortified their town 
that a large body of insurgents, who had determined to 
attack it, found it expedient to change tlu^ir I'esolution. 
But ill 1745 it suffered severely from the rebel anny, 
which was stationed here a few days on its return from 
England. Among the famous men who have resided 
here must he mentioned Thomas Carlyle. 

DU'NA or SOUTHERN DWlNA(in Polish Dyiaina), 
a river in Russia, rises from several springs in tho soulli- 
westem part of tJje government of Tver. It winds in a 
direction generally \V. until it has passed Vitebsk, a litth.* 
above which it becomes navigable for flat-bottomed craft ; 
from this town it turns N.W., in which direction it flows 
till its entrance into the Gulf of Riga, below Fort Duua- 
mnnde, after a course of about 520 miles. Tho navigable 
portion of the Duna is about 405 miles in length, but tho 
navigation, owing to rapids and variableness of depth in 
tho river, is diflicult and dangcTous. At Riga its brcadtli 
is about 2500 feet. It contains several islands, and 
abounds in fish. Tins chief trilnitaries of the Duna are — 
the Toroptsa, the III la, tho KaBj)lia, the Ewst, the Mcjna, 
the Disna, and the Bolder-Aa. Tho Karova, which joins 
the Duna on its right hank, can be regardcid only as an 
outlet for Lake Peipus. It is connected with the Volga 
by a canal. 

DUNBAR^ a royal burgh of Scotland, iii the county of 
Haddington, situated 28 miles from Edinburgh and 370J- 
from l^oiidon by the Great Kortlusru and Korth British 
railways. The liai'bour, lliougb rather diflicult of access, 
is saf(5, and will admit vessels of 300 tons burden. Tint 
population of the parish in J 881 was 5396 ; of the town, 
3661. The town is contributory to the Haddington dis- 
trict of burghs. There are several cJiurchcs and chapels, 
including a Gothic parish church, with a fine monument 
to the Earl of Dunbar, who was chanctsllor of the ex- 
chequer in England under James I., some ruins of t]i(5 
old castle, a town-hall, assembly-rooms, public libraries, 
sailcloth and cordage factories, iron foundries, breweries, 
and distilleries. The first printing-press in the county 
was employed hero in 1796. Tho principal imports aro 
coal and foreign grain; tho exports consist of corn, 
whisky, and fish; there aro extensive herring fisheric'^. 
Dunbar is governed by a provost, three bailies, a treasur(5r, 
and seven councillors. The name of the town is said to 
be derived from (fwn-ftarr, the fort on tho point. It was 
the scene of St. Wilfrid’s imprisonment in 678, aud is of 
some historical importance owing to the suc(H;s.sfal defence 
of its castle against the English by “Black Agnes,” 
countess of March, and to Cromwell's decisive defeat of 
tho Scottish army in tho neighbourhood, of which a most 
vivid description is given by Carlyle in his “ Letters and 
Speeches of Cromwell.” At Dunbar stood the castle tp 
which Queen Mary fled in 1565, after the assassination 
of Rizzio. 

DUNBAR, WILLIAM (1460-1520), has been often 
called by his countiymen, with pardonable exaggeration, 
the Scottish Chaucer. He served as a clerk to foreign 
embassies in France and England under James IV. of 
Scotland, who took him from tho Franciscan monastery in 
winch he was a friar after leaving St An^ews University. 
His chief work is the poem of the “ Golden Targe ” (1508), 
an allegory of Reason held as a “targe” or shield to defeat 
the attacks of Desire, and a very different production from 
what would naturally be expected from an ex-friar. It is as 
full of humour and as reddess as Buma* “ Jolly Beggars,” 
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Boinotimes degeneratiiif; into license too free for modern 
tastes, Bomeii^s really devotional. Its images of the life 
and manners of his time are most striking, and to the anti- 
quarian quite invaluable. One of Dunbar^s state duties -^TaM 
to bring Margaret of England (daughter of Henry VII.) 
to her new home, as Queen of Scotland, in 1503. He 
celebrated the event by his Thrissil and the Rois ” (the 
Thistle and tlia Rose), by many held his best work. In 
1834, probably after having been urged by Sir Walter 
Scott, a great admirer of Dunbar, Laing first published 
a complete edition of Dunbar's poems at Edinburgh. This 
edition is in two small volumes 8vo. It was republished 
with a supplement in 1805. Palersoii's *‘Life and Poems 
of Dunbar” appeared in 1860. 

DUNBLAira or DUMBLANIC, a market-town of 
Scotland, in the county of, and 28 miles S.W. from Perth, 
and 421 J from London by the Caledonian Railway. It 
consists of a street of old-fashioned houses, but was 
formerly an episcopal city. Its situation, overlianging the 
banks of the Allan Water, over which is an ancient bridge, 
is very beautiful. Its chief buildings and iiistitutitms arc 
the Lt'lghtonian I^ibrary, a fine hydropathic establishment 
in connection with some mineral s]irings, and a beautiful 
ancient cathedral, the choir of which is now used as the 
parish church. It was carefully repaired in 1872, some of 
the former closed windows reopened, and the heavy wooden 
galleries cleared out from the inside. Population of the 
parish, 3129; of the town, 2186. Leighton w'as bishop 
of this diocese from 1GG2 to 16G9. Near this place, in 
1715, the battle of jSherillmuh: was fought betwjicii the 
forces of the Pretender and tlio royal troops. Dunblane 
means the “ hill of Hlane,” from St. Blanc, an Irish Piet, 
who is said, about the seventh or eighth century, to have 
founded a church here. 

DUN^CAN, King of Scotland, whom Macbeth killed in 
baitlo in 1040, two years before Edward the Confessor 
reigmul in England, is historically a very ditlereiit personage 
from that good old king whom we admire in the jiages of 
SI lakspcarc — 

So clear in his pn^oat office that his virtnes 

Will plead like angels, tnimpet-tongued, against 

Thu deep damnatimi of his taking offi” 

^lacbeth was an nnder-king, and did homage with his over- 
lord Malcolm, king of Scotland, to Canute of England in 
1031. Duncan was tho grandson of this Malcolm, and as 
snch was ]>rohahly much younger than Macbeth. When 
Duncan came to the throne he and the nndcr-king quar- 
relled and fought, and Duncan was slain. Macbeth suc- 
ceeded him, and ruled for seventeen years. The story of 
the murder of Duncan is an interpolation of Shakspenrc*s 
for the sake of effect. It is modelled on the murder of King 
Duff by the chief Donwald and his wife, when that king hod 
gone to visit him at his Castle of Forres, and is told in 
Holinshcd — as is also a version of tho historical Duncan 
and Macbeth episode. The powerful cliaractcr of Lady 
Macbetli, elaborated from tho hint of Holinshcd as to the 
ambition' of Donwald's wife, is so far from being just to 
Macbeth’s queen that all wo know of Gruacli (her name) 
is her bcneiicence to many of tho Scottish churches. • 

DUNDAZiK', a seaport, market-town, and till lately par- 
liamentary borough of Ireland in tho county of Louth, situ- 
ated near the mouth of the Castletown, at the head of a wide 
bay. It is the county town, and has the usual buildings 
for the transaction of tho county business, a linen-hall, 
assembly-rooms, and .several benevolent institutions; a 
Box-spinning mill, piu factory, distillery, breweries, and 
flour-mills. It parries on a brisk trade in grain and other 
produce, greatly increased in consequence of harbour im- 
provements. These now enable vessels drawing 16 feet of 
water to come up. Tho rise of the tide at the bar is 16 feet ; 
at the bridge, 7 feet. Steamers ply regularly to livoipool. 
The sea fisheries are actively prosecuted. At Tagher, near 


Dundalk, Edward Bruce, who proclaimed himself king here, 
was defeated and slain, 6th October, 1318. Prior to tho 
Redistribution Act tho borough returned one member to 
Parliament. The population in 1881 was 1 1 ,974. 

DUMDSE'. a royal and parliamentary bnrgh in Forfar- 
shire, on the cast coast of Scotland. It is situated on tlie 
north bank of tlie estuary of the Tay, 8 miles from Ihe 
German Ocean ; is distant by rail 22 miles from Perth, 42 
from Edinburgh, 80 from Glasgow, 78 from Aberdeen, and 
450 from London. In population, as a manufacturing 
centre, and as a seaport, Dundee ranks third among Scot- 
tish towns. It is the principal sent of tho jute and liiieu 
trades, and lias extensive shipbuilding yards. The popu- 
lation ill 1881 was 140,289. Tho Tay, accessible by the 
largest ships, affords uneborage for a great fleet of vessels, 
and as a seaport Dundee is growing in importance. The 
towm is built on an imposing situation. It stands on sloping 
ground, rising from the river level to a height of over 400 
feet. Immediately behind the town, in the centre, is 
Dundee Law, a dome-shaped hill 571 feet high; to the 
west is Biilgay Hill, nearly as high, and W'cll wooded ; and 
to the east is the high-lying ground of Craigie. Tho larger 
pari of Dundee Is built on the hill-side, and the massive 
buildings, rising one above the other, the gi'accful contour 
lines of the slopes, and tlui fringe of green uplands peering 
above the smoky factories beneath, form, when scon from 
tho river, a beautiful and striking scene. Queen Victoria 
landed at l>undce in 1844, and in her “Journal of Our Life 
in the Highlands ” she wrote — “ Tin; situation of the t(>wu 
is v<‘ry fine, hut the town itself is not so.” This reproach 
as to the internal appeai*ancc of the burgh has been largely 
removed by tlie operations of the Police Commissioners 
during tbe last ten years. Within that time, in pnvsuanc<‘ 
of a scheme of public improvements, many blocks of 
buildings have been demolished, nan*ow streets removed 
and bandsome undo thorouglifares ojieiied, and the aspect 
of the interior of tho town totally altered. Its former con- 
fused mill rrooketl streets gave it all tlw characteriulks 
of an old-fashioned, sixteen tJi-century city; tJio broad, 
straight roadways now traversing it, well filled with busy 
traffic, show that its inliabitants are abreast of \lio times. 

In llic beginning of this century a variety of trades were 
carried on in Dundee. Among other things the town was 
noted for its coarse woollens or plaidings, linens, bonnets, 
sewing thread, cotton yarn, leather, and glass. These goods 
were largely exported to the Continent. With the cessation 
of bounties, however, and the adaptation of steam power 
for every kind of manufacture, several branches of industry 
were abandoned. Tho linen trade survived, and Dundee 
has become the principal market in Scotland for linen 
goods, the linen manufacturers in Arbroath, Forfar, and tho 
Fife towns disposing of their wares in tho Dundee market. 
The first power-loom factory in Dtiudoe was erected by tho 
Messrs, Baxter at Dens Works in 1836. This firm now 
possesses one of tho largest fiictories in the town, and em- 
ploys upwards of 4000 workpeople. Their consumption 
of flax exceeds 7000 tons per annum, and they manufac- 
ture the canvas used in tho British navy. Other large 
linen works are those of Messrs. Don Brothers and of 
Messrs. Bnist & Co, The principal industry of the town, 
however, is the mamifacturo of jute. This coarse Indian 
fibre >vas brought under tho notic.e of Dundee manufac- 
turers in 1824, but it was not until 1833 liiat the spinning 
of pure jute was successfully accomplished. Since then its 
manufacture has been largely developed, about 140,000 
tons of raw material being now consumed in the town 
annually. It is wrought chiefly fnto sacking, but of late 
improvements have been made in tho method of treating it, 
and a large trade is done in jute carpets, cortains, uphol- 
stery, &c., and jute yam is spun for mixing with silk and 
other materials. EstabJishments for tho manufacture of 
jute have been erected in London, Barrow, Glasgow, and 
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Aberdeen, but nowhere have they been so Buccossfnl as 
in Dundee. Calcutta possesses a number of jute fac- 
tories, some of which are in the hands of Dundee capital- 
ists. The southern markets are supplied from India, but 
Dundee controls the European and North American mar- 
kets. The largest jute work in the town Is that of Messrs. 
Cox Brothers at Lochee. It contains an area of over 20 
acres, the greater part of which is covered with buildings, 
in which the preparing, spinning, blenching, dyeing, weav- 
ing, and finishing of the material is carried on by the most 
approved processes. An imposing cliiinncy shaft, 282 feet 
ill height, built after the style of an Italian campanile, is a 
prominent landmark for many miles around. Messrs. Cox 
Brothers employ about 6000 workers. The average import 
of jute into Dundee is now more than 130,000 tons per 
annum ; and of flax, tow, and hemp, upurards of 30,000 tons. 
All this jute and about one- fourth of the llax were spun 
and woven in Dundee, and it is estimated that the capital 
invested in the manufacture of jute is £6,500,000, and 
in the mannfacturo of linens £1,150,000. About 40,000 
workers are ciiipluyed in the jntc trade, and about 10,000 
.11 tlic linen trade. The larger portion of the workers are 
women, and the last census shows tliat the female popu- 
lation exceeds tlie male by nearly 30 per rent. Their 
wages average 10s. to 12#. per week. Other indus- 
tries of note in the town are the manufacture of leather 
and of confections and jircsci*ves, both of which indus- 
tries have been considerably extended in recent ye-ars. 
Dundee possesses a large fleet of wdialers, and is now at the 
head of the whalc-llsliing industry. A bout twelve steamers 
proceed to the whalc-fishiug, and they make two voyages 
each year, one in spring to Creonland or Newfoundland for 
seals, and one in summer to Davis’ Strait for whales. 
During the last ten years the average catch has been 
850 tons of seal oil (value, £23,500), 840 Ions of whale 
oil (value, £33,000), and 30 tuns of whalehuiie (value, 
£34,500). The seal skins have now become an important 
aiiiclo of commerce. In 1875 a close time was instituted 
for British vessels engaged in the (Jrccnland seal fishing. 

The liarbour of Dundee consists of four wet docks and 
two gi’aving docks. 'J’hc first wet dock was built between 
1815 and 1830. Extensions have been made at various 
times, and the total dock area approaches 34 acres. Owing 
to the largo size of vessels frequenting the port the con- 
struction of a dock of increjised depth of water is contem- 
plated. The port is administered by the harbour trust, 
a body repre.sentiiig the town couiieil, sliipowners, cham- 
ber of commerce, and other curporutioiis. It has spent 
£850,000 on dock works. TIu; liarbour debt amounts to 
£350,000, and tlie revenue to £50,000 per annum. About 
£140,000 is collected annually in customs duties. Nearly 
8000 vessels enter and leave the jiort every year, their 
united lonuago exceeding 1,000,000 tons. The largest 
are the jute ships from Calcutta. Upwards of eighty of 
those fine vessels, averaging about 1500 tons each, arrive 
every season ; and in spring and summer the ducks, well 
filled with their noble and massive forms, afford an interest- 
ing sight. Over 100 vessels, principally slcaineis of from 
600 to 1000 tons, arrive in the course of the season with 
fiax from the Baltic ports. The vessels belonging to 
Dundee iiumbei»’190, of 102,740 tons. Four shipbuilding 
firms are established in the town. Tlicy launch about 
20,000 tons of shipping every year, and several ocean 
st^amefalps of 4000 tons and upwards have been built at 
the port. 

There are few open gai'dcns or squai-es in Dundee, and the 
town may be arranged irt three zones — (l)thc centre, occu- 
pied by merchants’ ofilces, public offices, and large shops; 
(2) ^0 middle ring, occupied by factories, whose machinery 
is continuously whirring and bumming, and the tenements 
which form the dwellings of the working classes; and (8) 
the suburbs, an outer ring of terraces and villas, where the 


wealthier classes reside. The town possesses many ornate 
public buildings. In Albert Square stihds the Albert 
Institute, a handsome Gothic edifice designed by the late 
Sir G. G. Scott, and erected in 1865-68 as a subscription 
memorial to tlie Prince Consort. It is now the pro- 
perty of the Town Council, and contains the Free Library 
(40,000 volumes), a museum, and a picture gallery. An 
annual exhibition of paintings has been hold for several 
years. These are well patronized, the sales sometimes 
exceeding £6000. The Royal Exchange, a beautiful 
specimen of Flemish Perpendicular architecture, contaius 
a handsome reading-room, 77 by 34 feet wide. Adjoining 
the exchange is a newly-erected capacious market shelter. 
The Dundee merelmnts liold their markets on the street in 
front of the cxcliange, and the shelter was intended to 
serve as a markel-pLace in stormy weather, but as yet it is 
little resorted to. 7'he High School stands in a roomy 
playground adjoining Albert Square. It was built in 
1832-31, and is severely Greek in style. Its massive 
portico and extensive wings fonn an imposing termination 
to Refonn Street, wliieh the High School faces. At 
the otlier end of this street is the town-hall, erected in 
1734 by the older Adam, an effective building in the Roman 
style, with piazzas and Ionic pilastres, and surmounted by 
a spire 140 feet liigh. Near to the town-hall is St. Paul’s 
Episcopal Church, built in 1852-55 from designs by the 
late Sir G. G. Scott, tJie finest piece of ecclesiastical 
architecture in the town. It cost £13,000, and includes a 
tower and spire 220 feet high. To the fervour and euergy 
of the late Bishop Forbes, who is buried in the chancel, is 
chiefly due its erection. Opposite this church, at the east 
end of High Street, is the Clydesdale Bank, a highly 
ornamented building in the Italian style. It replaced the 
old tnv^les hall (deiiiulished in order that the Alnn’aygato 
might be widened), a building less costly, but whose ele- ^ 
vations were much inonj iTn})osing than those of the new 
bank. In Bonk Street is the Kiiniaird Hall, capable of 
holding 2000 persons, tastefully designed and containing 
a largo organ. The sheriil’ court, at the top of Lindsay 
Street, has a striking Grajoo-Italian facade. In Dock 
Street is the custom-house, iii Roman-Ionic style, the new’ 
Sailors’ Home, and the Jioyal Arch, a graceful and profusely 
decorated structure in stone, erected by public subscrip- 
tion to commemorate the landing of Qveeu Victoria at 
Dundee in 1844. In tlio grounds surrounding the Albert 
Institute are bronze statues of George Kinloch, a radical 
outlawed fur his political opinions, but returned memlnsr for 
Dundee in the first reformed Parliament ; J ames Carmichael, 
a Dundee engineer who iuvcnteu the fan-blast and other 
machines of much utility ; and Robert Bums, the poet. 

Undoubtedly the most interesting and most conspicuous 
pu‘Ct; of architecture in Dundee is the old steeple, a massive 
ancient tower 156 feet in height. It adjoins the western 
extremity of three parish churcbos under one roof. Ac- 
cording to tradition the steeple was built in performance 
of a vow made by David, earl of Huntingdon, wlio when 
returning from the crusades about 1174 was in danger of 
sbipaTcck, and in his distress besought the aid of Heaven, 
promising to build a church in honour of the Virgin Mary 
if ho should reach his native shore in safety. From thn 
style of tho building — Flamboyant Decorated Gothic — ^the 
steeple, or St. Mary’s Tower, is believed by antiquarians to 
have been built about 1400, and Sir William Dischington 
or Distin, a Flfeshire knight, is surmised to have been the 
designer. Tho tower is square throughout, aud is iu two 
gi'eat stages, each finished by an ornamental parapet. The 
entrance is by a carved double doorway in. tho west front. 
This is sunnounted by a noble six-light window, over 
which in turn is a large rose or wheel window. In 1870-72 
the steeple was restored under the directions of Sir G. G. 
Scott at a cost of £7000, raised partly by public subscrip- 
tion and partly by the town council A peal of eight large 
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Mis was placed in it at the same time. Originallj the 
steeple was at the west end of a cathedral hnilding, con- 
sisting of nave, transept, and chancel, 250 feet in length. 
This cathedral was richly endowed, but suffered daring the 
political diatorbanoes, and was more than once wrecked. 
In Protestant times it was formed into four charges. Two 
of the existing churches date only from after 1841, the old 
building having been burned in that year, and a valuable 
library of early printed books destroyed by the flames. St 
Mary's and St. Paal's churches, wMch correspond to tho | 
chancel and transept of the old cathedral, have been re- 
built in Decorated Pointed style, but St Clement's, the 
nave, remains extremely bald and plain. 

In early times the present High Street, now in the 
centre, was at tlie extreme west end of the town. Tho 
cathedral, adjacent to the High Street, was built outside 
the burgh boundai'ies. Fashionable west-end residences 
were in this ueighbonrhoud, and until a recent date several 
of them were in existence, including some in which Moiy 
Queen of Scots and other royal personages occasionally 
resided. Tho most conspicuous buildings wliich the burgh 
improvements have left standing are the “ New Tolbuith ” 
on the west side of the High Street, with a flat-capped 
turret at its north-east angle, and the old custom-liousc 
in tho Groenmarket, which has a turret at each corner. 
The original “ tolbuith," or town-house, was in Seagate, in 
which street also the burgh cross was situated previous 
to 1586, when it was removed to tho High Street. After 
standing there for a considerable period it was taken down, 
but lias recently been erected, as a relic of old times, in 
tho ground in front of the steeple. In Oowgate is the 
only remaining specimen of the old gates or ports which 
formerly inclosed the town. It consists of a central 
archway 8J feet wide and 11 feet high. The reformer 
Wisliart preached from its top. The many gales in tho 
walls of old Dundee are rememhered by the names of 
streets, Nethcrgate, Overgate, West Port, Murraygatc, 
Wellgate, Cowgatc, and Seagate being leading thorough- 
fares. At one time the town was rich in religious endow- 
ments, which only survive in tlie titles they have given 
to lanes and closes. Paul's Close marks tho site of old 
St. Paul's Church; St Clement's Lane was tho site of 
St. Clement's Oliurch ; the Church of the Holy Hood has 
given its name to Hood Yard ; St. Roque's Chapel is recalled 
by St. Koque’s Lane ; St. Salvator's Close is identified with 
St. Salvator's Chapel ; llio Ladywoll is associated with Our 
Lady's Chapel; and Magdalene Green owes its name to 
a Magdalene establishment at one time situated in its 
neighbourhood. 

Dundee possesses many “mortifications," or endow- 
ments, for educational and philanthropic purposes. The 
largest is the gift (madA in December, 1881) of £120,000 
by Miss Baxter and £10,000 by the late Dr. John Boyd 
Baxter for tho purpose of founding a university college. 
With this money a church and several contiguous dwell- 
ing-houses havo been purchased and equipped as class 
rooms, and chairs of classics and ancient history, mathe- 
matics and natural philosophy, chemistiy, engineering, and 
English literature have been endowed. Miss Baxter has 
given a furtlier sum of £10,000 for tho erection of a first- 
class chemical laboratoiy; the trustees of Dr. Baxter 
have contributed £10,000 to found another chair; and 
a sum of £20,000, left by tho late Sir David Baxter for 
a Mechanics* Institute, will be available for a like pur- 
pose. Tho college is managed by a council composed of 
nine ex-officio members (the provost, tho members of Par- 
liament, the BhqriiT, &c.), and nine members elected by the 
governors. The governors of the college consist of persons 
eontributiog £5 per annum, or a donation of £50, to its 
funds. Professors have been appointed, and the college 
eommenced work in the autumn of 1883. The High 
&hool was recently endowed with £20,000 by Mr. 


William .Harris, a retired Dundee merchant, the interest of 
which is chiefly devoted to tho payment of a rector. This 
gentleman also gave tho School Board £10,000 to enable 
it to erect a secondary school. The Morgan Hospital, a 
handsome and conspicuous edifice, lodges and educates sixty 
boys, the sons of respectable parents. The town main- 
tains an orphan institution, two industrial schools, and a 
training ship, wliich provide for nearly 800 children. Tho 
royal infirmary, an imposing building in tho Tudor style, 
has wards for 400 patients. Other philanthropic institu- 
tions connected with the town are — a convalescent home. 
Royal Lnnatic Asylnm, Ourr Night Refuge, sailors' home, 
and asylum for imbecile children. 

The town council consists of the provost, six magistrates, 
twenty councillors, and tho dean of the guildry incorporation. 
Sitting UK the police commission it has charge of lighting, 
watching, tlie public parks, drainage, and everything relat- 
ing to the public health. Since 1871 tho police commis- 
sion have sjient about £'100,000 on street improvements, 
and while this has added to tho amenity it has materially 
increased the healthiness of the town. In the four years 
1870-73 inclusive, tho average death-rate was 26’9 per 
1000; in the four years 1878-81 inclusive it was 21*4 per 
1000. The gas and water supplies belong to the com- 
munity, and are managed by commissions representative of 
the town council and other public bodies. The water sup- 
ply comes from Lintratlien Loch, in the Grampians, distant 
18 miles from Dundee, and from Monikic reservoirs, situ- 
ated on the high ground to the cast of tho town. 

Tho public ])arkK ineJude the Balgny Park, purchased by 
the public commission in 1871, consisting of the beauti- 
fully wooded Balgay Hill. It is GO acres in extent, and 
commands a inagniliceut view over the estuary of tho Tay 
and tho Carso of Gowrie. Tho Law Hill has likewise been 
acquired ns a place of recTcation. The Baxter Park, 38 
acres in extent, is in the cast end of the town, and was the 
gift of the late Sir David Baxter and his two sisters. The 
Magdalene Green is an open plot of grass, extending to about 
20 acres, facing the river at the west end of the town. 
From this gi-ecn runs an esplanade, about a mile in length, 
which leads to the centre of the town. It affords a 
splendid promenade along the river side. At the west end 
of the esplanade the Unfortunate Tay Bridge entered tho 
town. This bridge was remarkable as being the longest 
viaduct over tidal water (length, 3450 yards). Its con- 
structiem was commenced in 1871, from plans by the late 
Sir Thomas Boucli. His design contained only one lino of 
rails, and consisted of eighty-five spans, tliirtecn of which, in 
the centre of the river, were 346 feet in length, and 88 feet 
above the river level at high water. It was opened for 
traffic in May, 1878, but on Sunday, 28th December, 1879, 
the thirteen central girders were blown down during a fierce 
storm, a passenger train carrying abont ninety persons 
being engulfed in the wreck. A new bridge was con- 
structed (eomplctcd in 1887) by Mr. W. H. Barlow, which 
consists of a double line of rails at a slightly lower level than 
the former structure. An inquiry respecting the Tay 
Bridge disaster showed that both the design and thf* work- 
manship of the earlier viaduct were defective. Dundee 
returns two members to the House of Commons. 

Ill Scottish history it is a place of much importance. 
Its name, fonnerly written Hondo, Dondie, and Dondei, 
is held to bo a variation cither of the Latin dei donum, 
the gift of God, or of the Celtic duutaw, the hill of 
Tay. In the time of the Romans it is believed to 
havo been a place of strength, and on tho summit of the 
Law Hill may be seen traces of a Roman camp. ^ The town 
is associated with events occurring under Elpin, lung of 
Scots, 834 ; Malcolm IL, 1010; Malcolm Conmore, 1071; 
and under Edgar, 1106. It received its charter from 
Alexander III., and for a considerable period after this it 
rivalled Edinburgh, Perth, and Stirling in commercial and 
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political importance. In 1201 Edward I. took possession 
of and sacked Dundee. His tenure was disputed by 
Wallace, and when the English monarch made a second 
raid into Scotland, in 1303, ho subjected the town to con- 
flagration. While in Edward's posscsbion tlic town was 
successfully besieged by Wallace's force under Alexander 
Scrymgeour, who for his bravery was created by Wallace 
hereditary constable of Dundee, and his family was for 
long identified with the district, one member becoming 
Viscount Dudhope. In the time of Bru(je tlio town was 
assaulted at intervals alternately by the laiglish and the 
Scotch, and was burnt more than once. It enjoyed peace 
after Robert Bruce's supremacy was assured, and that 
monarch granted it a new charter. The Refonnation 
brought Dundee into prominence, Wishart opening a re- 
vival crusade here in 1544 while a pestilential plague was 
raging. Henry VTI f. took possession *)f the town in 1547, 
and on retiring burnt the chui-clics and many houses. The 
Queen Regent’s army then occupied it, but the citizens 
supported the Reformers, and a body of thcTn marched to 
aid the Reform army at Pertli. In 1045 the Marquis of 
Montrose stormed the town and burnt down several por- 
tions. Charles II. was sumptuously entertained by the 
inhabitants previous to his march to Worcester in 1661. 
In the same year General Monk besieged and plundered 
Dundee, and it is stated that eacli soldier in Ids anny 
received loot valued at jE 60 sterling. Before the battle 
of Killiecraukie Viscount Dundee (“Bonnie Dundee”) 
tlireateuud the town, but was suee<*ssfully resisted by the 
inhabitants. In 1716 it was entered by the Pretender, 
and from September, 1745, to tlanuary, 1740, it was held 
by 600 of Prince Charles Edward’s men. Before the days 
of long-range guns, Dundee was a place of easy defence. 
Its commerce and easy coiiimunicntiou with the Continent 
made it a place of much valno to combatants, especially to 
the English, and it was consequently the se(‘ne of many 
desperate encounters. 

BUNS is a name give;n to hills and ridges formed of 
blown sand. They generally occur on the sea-coast, but 
are also found on the shores of large lakes and in sandy 
deserts. On the Norfolk coast they stretch some distance, 
frequently reaching a height of from 60 to 60 feet ; tliey 
are found on parts of the Cornisli coast, c.^. near Haylo 
and Madron ; they stretch for miles along the coasts of 
France, Belgium, Holland, and the south Baltic. The 
dunes of the sea-coast of the Netherlands and of lie 
north of Franco have been raised by the action of the 
winds from the Gorman Ocean, hy which the loose sand 
of the beach left uncovered at low tide has been blown 
inland and deposited in gradually increasing heap.s or 
mounds. In some places these hills have been planted 
with a kind of bent grass, which soiwes to hold the surface 
together, but most of them ai*e wholly barren. They are 
invaluable as barriers against the encroachments of the sea, 
and they occupy an important place in the protection of 
the cultivated lowlands of the coast against inundation. 
They are also found on the cast border of the Caspian, the 
south-east border of Lake Michigan, and in Sahara, Arabia, 
Utah, and Arizona. On the Dutch coast they occasionally 
reach a height of 250 feet, the breadth of the sand belt 
being at parts 4is much as 5 miles. As the amount of 
sand increases by disintegration, it travels inwards before 
th^ windy often committing serious ravages. The amount 
I and rate of this inward progress vary greatly. In the Bay 
of Biscay the sand advances at the rate of feet per 
annum, W on these coasts circumstances are favourable 
to a rapid progress. 

In Egypt, SyriEy and Asiatic Turkey temples and cities 
bavq been buried under accumulations, of drifted sand. 
Houses and chnrohes have been covered in Cornwall and 
the west coast of France; on the shores of Michigan 
forests have been sabmerg^, only the tops of the trees 


appearing above the sand. Sand drifts havo diverted the 
course of rivers — for example, that of tflo Oxus and of 
the Adour (a river in the west of France). 

The advance of dunes is often checked, or even pre- 
vented, by plants, the fibrous roots of which bind the sand 
togetluT, rendering it compact enough to resist being scat- 
tered by wind, while at tho same time it is thus able 
to act ns a harrier to sand advancing Irom the coast. 
Plants which thrive! in sandy soils, such as tho common 
sand carex, are often encouraged on this account. The 
dimes in many parts of tho west coast of France are 
planted with pines, and their advance effectually checked. 

Dunes ill many cases consist of littlo but pure sand, and 
in this ease havo almost no coherence. Not unfrequenlly, 
however, ferruginous or calcareous particles (for instani^e, 
fragments of shells) may be mixed with the sand, and 
rain water (containing a little carbonic acid), percolating 
tlirongh, ilissolvisH and redeposits carbonate of lime or 
oxide of iron, thus cementing the particles together. Thus 
dunes in the Bahamas and Bermudas have hardened into 
solid stone ; and a siiiiilar rock is found in Cornwall com- 
pact enough to serves as a building stone. 

BUNJBBiNt the capital of the provincial district of 
Otago, and the largest, best built, and most important com- 
mercial city ill New Zealand, is situated in county Taicri, 
on .a picturesque site at the south-western side of a bay run- 
ning inland, about 3 miles from Port Chalmers, with which 
it is also connected by a railway. The settlement of Otago 
was projected in 1846, and under the auspices of an 
association of members of the Free Church of Scotland 
Dunedin was founded in 1848. From the exclusive nature 
of its first settlers, and tho natural difficulties to be over- 
come in a new country, it made littlo progress till 1861, 
when gold-fields of cxtraordinai*y richness were discovered 
at Gabriel's Gully, about 72 miles from the town. Crowds , 
of diggers poured in from all parts of Australia, and from 
this date Dunedin became a scene of busy industry. Its 
streets are now paved and well lighted. It is supplied 
with water from a reservoir constructed at the head of the 
Water of Leith valley. During the last few years a large 
number of substantial buildings have been erected, giving 
an air of permanency and wealth to the business portion 
of the city. 

Its chief buildings and institutions are several Episcopal 
and Presbyterian churches and other places of worship for 
various denominations, among which is a Roman Catliolic 
cathedral; two theatres, an hospital, the largest in Now 
Zealand, lunatic asyinm, botanical gardens, university and 
museum in connection with it, government offices, and 
town-hall. Tho municipal business is conducted hy a 
mayor and twelve councillors, three of whom represent 
each of the four wards. Tho chief exports are wool and 
gold, and next to these preserved meats, wheat, and tallow. 
The climate is healthy, and the uniformity of temperature 
remarkable, there being no extremes of heat and cold; 
annual mean temperature, 51*4° Fahr., the same os that 
of the Isle of Wight; rainfall, 32*6 inches; number of 
rainy days, 140; the number on the cast coast of Scotland^ 
142. Tho population numbers 26,000, with an additional 
suburban population of 14,000. 

DUNFJSRBKXINX, an important manufacturing town, 
parliamentary and municipal burgh, and royal city of 
Scotland, in the county of Fife, sitnated 16 miles N.W. 
from Edinburgh, 8 N. from tho Frith of Forth, and 488 
from London by tho Great Nortliern and North British 
railways. The town stands on a long swelling ridge, 800 
feet above the sea, and has a very imposing appearance 
when seen from the south. It formerly contained one of 
the richest abbeys in Scotland, founded by Malcolm Can- 
xuore in 1072, of which the nave of the ^nreh remains; 
and adjoining the cast end is the parish chnrch, a very fine 
building erected in 1818. Tho tomb of Robert Bruce was 
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discovered durmg its construction. His skeleton was disin- 
terred and a cast taken of the head. Other royal inter- 
ments within the precincts of the abbey included eight 
kings, five queens, six princes, and two princesses of Scot- 
land. In addition to those of the abbey there aro many 
other interesting ruins. Table linen is the chief manufac- 
ture, and there are also ii'oii and brass foundries, forges, 
tanneries, rope-grorks, flour and tobacco . mills. In the 
neiglibourhood are several collieries and limeworks, and 
freostono and whinstone are quarried. Coal has been raised 
since 1291. There are several good public buildings in 
the town, including a town-hall, county buildings, large 
music hall, the lower part being used as a theatre and on 
mai'ket days as a coni-exchange. The places of worship 
are numerous, and there are sever^ good schools. The 
parliamentary burgh, included in the Stirling district of 
burglis, has a population of 17,084. 

Dunfermline can boast of great antiquity. A tower or 
fort built hero by Malcolm Caiimore in the eleventh century 
gave origin to tlic burgh. It continued to bo a favourite 
royal residence as long as the Scottish kingdom existed. 
Charles I. was born here, as also his sister Elizabeth, 
afterwards Queen of Bohemia ; and Chailes II. paid a visit 
to this ancient seat of royalty in 1050. The Scottish 
Parliament was often lield in it. The date of tho erection 
of the palace is unknown, but it is believed to have been 
much extended and adorned by James IV. and .Tame\s V. 
Tlierti now remain only the south w;ill, and a vaulted apart- 
ment, which was the king's cellar, haring the kitchen above. 
Of the tower erected by King Malcolm only a mouldering 
fragment remains. 

The secession from the Established Church in 1732 
originated here. Of the Messrs. Erskine, regarded as the 
fathers of tho secession, one, Mr. Ra1])li Erskine, was 
minister of the Abbey Church of Duixfermlim!. Tho Relief 
Church also originated liere hi 1752, by the deposition of 
^Ir. Thomas Gillespie of Oarnock, in honour of whom an 
elegant church was erected in 1849, 

DUNGAN'NON, a market-town and formerly a parlia- 
mentary borough of Ireland, in tho county of Tyrone*, 
Ulster, 24 miles S.E. by E. from Omagh, and 94 j N.N.W. 
from Dublin, consists of foui- principal and some smaller 
streets, built on the declivity of a Jiill, It is regularly laid 
out. and contains a market-house, court-house, bridewell, 
union worklionse, poi'isli churdi, Roman Catholic, Presby- 
terian, and Methodist chapels. It also contains an endowed 
(•oll(‘ge founded by Charles I., tluj lands of which produce a 
yemly rental of about £1500. A good dcjil of business is 
<lone in wearing and bleaching linen ; fire-bricks, tiles, and 
eoai-se cartheiiwaro arc also made, and there is a good 
trade in agricultural prodneo, lime, mid coal. The town 
has been much improved by the proprietor, tho Eail of 
Ranfurly. The independcnco of tho Irish Parliomcut was 
proehumed hero in 1782. It was tho ancient resideiui* 
of tho kings of Ulster. Tho borough returned one member 
prior to tile Redistribution Act of 1885. Population in 
1881, 4084. Dungannon ^ves the title of viscount to the 
family of Trevor. 

DTTNGAlt'VANr a seaport, municipal borough, and 
formerly a pmliamontary borough of Ireland, in the county 
of, and 25 miles S.W. from Waterford, is situated on both 
sides of tho estuary of the small river Colh’gan, at its entrance 
into tlio bay called Dungarvau Harbour. A good stone bridge 
of one ai’ch connects two portions of the town. The 
streets are mostly narrow. There aro a market-house, a 
town-hall (a fine stmetnri), with a granite front), a national 
bwik, a church, and two Roman Catholic chapels, two con- 
' vents, a monaste^, seBsions-house, and an ancient castle 
used as a barraclra. Vessels of not more than 250 tons 
can discharge at tho quay. The chief exports are grain, 
batter, cattle, and fish. Dungar^'on is governed by a board 
of fifteen town and harbour commissioners, who have 


recently unproved the port. The parliamentary borough 
was disfranchised by the Redistribution Act of 1886. Tho 
population in 1881 was 7391, many of whom were en- 
gaged in Uio hake, cod, and hewing fisheries. Dun- 
garvan has been greatly improved of late years by tlie Duko 
of Devonshire, who has much property in tho town and 
country, and it has now altogetljcr a very neat and clean 
appeai-ance. It is resorted to during the* summer for sea- 
bathing. There are some remains of an Augustiniau abbey, 
founded by St. Garvan in the seventh century (the suburb 
of the town on the other side of tho river is called Abbey- 
side), and a portion of the walls built by King John — who 
also erected the castle, yet in use — are still standing. 

DUNG BEETLE is a niime given to many beetles of 
tho family ScTAKAitiiUDi^i., from their association with the 
substance which forms in many cases at once their food 
and dwelling-place. Many dung beetles .ire found in 
England, and of these the commonest is the Dor Beetle 
{Geotrupf.x jstcrcorarius)^ to which Shakspearc refers in 
“ Macbeth — 

Ere to black Hecate's summons 
The Hbnrd born beetle with his drowsy hums 
Hath rung night's yawning xieal.” 

Tliis beetle excavates large holes, often of considerable 
depth and forming elaborate tunnels, bencatli a lioap of 
dung. In tlicso holes the eggs ore deposited, having been 
first enveloped singly in a mass of dung. In this way the 
excremeuta of animals are removed gradually from the surface 
of the earili, and rendered both iiiotfcnsivc and useful. The 
dor is a little less than an inch in length, and of a bluish- 
black colour. Other dung beetles form pellets of this 
substance, inclosing within each pellet an egg. Theso 
little balls of dung aro then rolled along and buried in 
holes in the ground. In the case of one of these beetles, 
however, the Sacred Searaboius of i^lgypt, it seems that no 
eggs are deposited in the pellets, which are rolled into tho 
beetle’s burrow as food. 

DUNTTE, a rock emnstitnting a great part of the Dun 
Monntains in New Zealand, w’hcnce its name. It eonsisls 
of oHvino (more or less altered to serpentine) with cJiramo 
iron, and sometimes small quantities of diallago and onsta- 
tite. Dnnitc is also found in the south of Spain. 

DUNKELD^ a burgh of barony and village of Scotland, 
in tlie county of Perth, on tho left bank of the Tay, with 
a station on the Highland Railway, 15 miles N.W. by N. 
from Perth, and 4G6 from London. This town derives 
much benefit from visitors, who are attracted to it by the 
great beauty of its situation and its convenience as tho 
point of entrance upon the Highlands. The chief bnildings 
are a city hall, an Independent chapel, and a Free church. 
There is a fine bridge of seven arches over the Tay, com- 
municating witii Little Duiikeld, which parish has a popu- 
lation of 2175. Tho inhabitants of Old Dunkeld parish 
nnmber only 791 ; of the village, 768. Tho most imposing 
object in Dunkeld is its catliedral, situated on tlio banks 
of the Tay — an edifice partly Saxon and partly Gothic!, and 
tho remains of which, owing to the care of tho family of 
Athol, aro both extensive and in good preservation. The 
choir of the building is used as tho parish church. Different 
portions of tho cathedral were erected at different limes, but 
the oldest, the choir, was built in 1350. Gawain Douglas, 
who translated Virgil’s iEncid, and Henry Guthrie, author 
of “ Memoirs of Scottisli Afiau's from 1637 to the Death 
of Charles L,” were both bishops of this see. The Culdees 
had a monastery here so early as 729. When Iona, the 
original and chief seat of that order, was ravaged by tho 
Danes in the nintli century, the primate resided for some 
time in Dunkeld, but was afterwards transferred to St. 
Andrews. “ But the rank of the abbots of Dunkeld,” says 
Pinkerton, “ one of whom was the father of a royal raco 
in Scotland, and another Ethelred, the son of Malcolm IIL, 
sufficiently maiks tho estimation in which that dignity was 
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long held.” The monastery, however, was changed by | 
David I. into a cathedral in 1127, at or about which i 
period the system of the Guldees was superseded through- 
out Scotland by that of the Roman Catholics. The Duke 
of Athors grounds, which are unsurpassed in Scotland 
for beauty, lie on the W. and N. of Dunkcld, and comprise 
hO miles of walks, 80 miles of drives, and no less than 20 
square miles of Jarch-wood, including the first two larch 
trees planted in Greet Britain (1737). Three miles south of 
Dunkeld stood Birnam Wood, immortalized in Shakspearc^s 
tragedy of “ Macbeth.'’ 

DUNKIRK or DUNKERQUE (Da;/n Kerche), a sea- 
port town and fortress in the department of Nord, France, 
stands at the junction of the cnnals of Bergnes, Bourbourg, 
and Fumes, 174 miles N. by E. from Paris. The town 
had 80,140 inhabitants in 1H86. It owes its origin to a 
chapel founded by 8t. Eloi, wbidi, from its situation among 
the sandy downs of tlie coast, got the name of Duyu 
Kerche, which in Flemish means ‘‘the ('Imrch of the 
downs.” In the tenth century it was raised by Baldwin 
III., count of Flanders, from a mere village to the rank of 
u town. Charles V., to whom the town had com<i by in- 
heritance along with the rest of Flanderg, built a castle 
to defend the port, which has t)cen since demolished. In 
1558, the English, who liad made themselves masters of 
the town, werti driven from it by the French ; but in the 
following year it was given up to the Spaniards. In 1C46 
it w'as taken from the Spaniards by tlic French under the 
Duke of Enghien (afterwards the Great Condd), hut it fell 
again shortly after into the hands of the Spaniards. In 
1668 Turenne, having defeated th(5 Spaniards, took Dun- 
kirk, which, according to a treaty previously concluded 
with Cromwell, was put into the hands of tin* English ; 
four years afterwards Charles II. restored it to Franco on 
condition of receiving for it a considerable sum of money. 
Louis XIV., by the fortifications ho erected, enabled the 
town to repel an attcmj)t made by the English to bombard 
it in 1686. By tlie peace of Utrecht the fortifications were 
razed. At the peace of Aix-Ia-Chapelle the fori ideations, 
which had been partly restored in the previous war, were 
again demolished; but by the j»ettce of 1783 they wore 
allowed to be restored. In 1783 the town was besieged 
by the allies under the Duke of York, but the French 
obliged the besiegers to retire with great loss. 

Dunkirk is nearly 3 miles in circuit. Tlie streets arc 
broad and well paved ; the houses are well built, (»f brick. 
The public squares are spacious, haiidbomc, and regular. 
The principal of these are the Chain p-do-Mars ainl the 
Place Jean Bart, wliich is planted with trees and orna- 
mented with a statue of Jean Bart. The extension of the 
town has required the removal of tlie old fortifications. 
The principal buildings are — the Palais de Justice, the 
Churcli of St. Eloi, which, though a Gothic stmeture, has 
a handsome Corinthian portico; the detached belfry in 
front of this churcdi; the town-hall, the barracks and naval 
storehouses; the tower of the port, on which there is a 
lighthouse; the college, theatre, and concert rooms. 

The inhabitants are engaged in the nmiinfacturc of soap, 
starch, beer, beet- root sugar, cordage, and leatlier ; there 
are metal foundries, jute and fiax mills, gin distilleries, 
salt-works, and' shipbuilding yards. The trade by sea is 
very consideiablo, and steamers run regularly to all the 
principal ports of the United Kingdom. The harbour is 
&rge and safe, but of rather difficult entrance. There is 
a break-water of 1000 yards in length. The cod and 
herring fisheries arc prosecuted with great activity, and 
the town has a considerable trade in Bordeaux wines and 
brandies. 

Dunkirk has tribunals of first instance and of cpfnmerce, 
a cliamber of commerce, a public library of 18,000 volumes, 
an exchange, a college, a school of navigation, and two 
hospitals. Foreign consols reside at Dunldrk. 


DUN'LIN (Tringa alpinat) belongs to the same genus 
as the Sandpiper and the same family ^colopacidse) as 
the Snipe. It is about 8 inches in length. The difference 
between the bird in its summer and in its winter dress is 
so great tliat it was long supposed to form two species, 
distinguished under the names of the Dunlin and the 
Purre. In winter the plumage is ashy above and white 
below ; in summer the breast is marked with a large black 
horseshoe-shaped patch. The dunlin is diffused over Uie 
whole northern hemisphere, and migrates to high latitudes 
in the spring to breed ; in this country it is abundant on 
the sea-coasts during the autumn and winter, but appears 
to bnH^d only in the most northern parts of Scx)tland, and 
ill tlie Orkney and Shetland Islands. It frequents flat 
sandy shores, where it is seen in constant activity, running 
along or taking sliort flights near the edge of the water, 
and continually probing with its bill in search of the small 
Crustacea on which it chiefly feeds. It is gi’cgarious in its 
habits, being found in large flocks of 200 or 800. 

DUN'MOW or GREAT DUNMOW» a market-town 
of England, in the county of Essex, situated on an 
eminence on the south-western bank of the Cheltner, 42 
miles N.N.E. from London by the Great Eastern lUilway. 
The town consists principally of two streets. The chnrch 
is ancient and spacious, with an embattled tower. Popu- 
lation of the parish, 3005. The village of Little Dunmow 
about 2 miles E. from Great Dunmow, had formerly a 
prioi-y, and some pails of the priory church are incorporated 
in tile present parish church. Tlio famous custom of the 
manor of Little Dunmow is to deliver a flitch of bacon to 
any married couple who take the following form of oath — 

** You shall swear by custom of confession, 

That you ne’er made nuptial trunsgressioii ; 

Nor since yon w'ero married man and wife, 

By household brawls or contentious strife, 

Or utherwise at bed or at board, , 

Offended each other in deed or in word; 

Or since the parish clerk said Amen, 

Wished yonrselveB unmarried again; 

Or in a twelvemontli and a day. 

Repented not in thought any way; 

But continued true in thought and desire, 

As when you joined hands in holy quire. 

If to these conditions without all fear, 

Of your own accord you will freely swear, 

A whole gammm of bacon you shall receive, 

And bear it hence with love and good leave ; 

For this is our custom at Dunmow well known : 

Tho’ the pleasure be ours, the bacon's yoiir own." 

The custom has been ascribed to early Norman or even 
Saxon times, but is of uncertain origin. Daring six cen- 
turies only seven couples have b 'en able to claim the prize. 
The last occasion was in 1763. An attempt was made by 
the late Mr. Harrison Ainsworth to revive the practice, but 
it was not snccessful. 

DUN'NING, JOHN (Baron Ashburton), an eminent 
lawyer ^nd statesman of tho time of George III,, was 
born at Ashburton, in Devonshire, 18th October, 1781; 
and died at Exmouth 18th August, 1788). He was for 
many years member for Caine, in Wilts, but first rose 
into distinction as a lawyer through his able defence of the 
East India Company against certain charges which bad ^ 
been made against the company by the Dutch merchants, 
and as counsel for “ the patriot Wilkes.” He was made 
recorder of Bristol in 1766, solicitor-general in 1767, and 
created a peer, under the title of Baron Ashbnrton, in 
1782. He was the author of the celebrated motion, which 
he carried in the House of Commons in 1780, that “ the 
influence of the crown had increased, was increasing, and 
ought to be diminished.” 

DUNOON^ an increasing popular Watering-place of 
Scotland, in the county of Argylo, situated on the west side 
of the Frith of Clyde, 7 miles west of Greenock, in a situation 
more remarkable for strikingly picturesque features than 
perhaps any other similar town on the Clyde. On a conical 
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bill near the pier stand the ruins of Dnnoon Castle, once a 
royal palace, ands subsequently, till about tin; end of the 
sevent^nth century, the residence of the family of Ar|!Qrlo. 
Here tlie Campbells in the seventeenth centory treacher- 
ously massacred a number of the Clan Lament, who were 
guests at tlie castle. The view from the Castle Hill is 
one of the most extensive and variegated on the frith, 
stretching from ^ar Dumbarton Rock to Ailsa Craig, and 
comprehending uie coasts of Dumbartonshire, Renfrew- 
shire, Aya'shire, Argyleshire, and Buteshire. The principal 
buildings are the burgh buildings, the West of Scotland 
Convalescent Seaside Homes, and the parish, free, and 
united presbyterian chnrches. There are also several 
hotels. Population in 1881, 4692. 

DUNS SGO'TUS, one of the five great Schoolmen 
(Albert the Great and Aquinas, Dominicans ; Bonaventura, 
Duns Scotus, and Ockham, Franciscans), was bom probably 
about the year 1265. The English, the Scotch, and the Iri&h 
have all claimed him as a countryman. It seems, how- 
ever, to be agreed that he was chiefly educated in England. 
He is said to have been found when a boy tending his 
father^s cows by two Franciscans, who were greatly struck 
with his intelligence ; and by the monks of this order he 
was first instructed in the elements of learning, and then 
sent to Merton College, Oxford, of wbicli ho became a 
fellow. While a student he is said to have become greatly 
distinguished for his proficiency in theology, in logic and 
metaphysics, in civil and canon law, in mathematics, in 
natural philosophy, and in astronomy. In 1301, on the 
removal of William Vairon to Paris, lie was appointed to 
the theological chair. His prelections were attended by 
crowds of auditors, the number of students nt Oxford at 
this time, it is affirmed, exceeding 30,000, which is mani- 
festly a great exaggeration. In 1807 Duns removed from 
Oxford to Paris, in which city he had on a visit some time 
before distinguished himself In an extraordinary manner 
by his defence, in a public disputation, of the doctrine of 
tlio immaculate conception of the Virgin Mary. On this 
occasion, it is said, there was formally conferred on Duns 
the title of the “Subtle Doctor” (Doctor vcl Magister 
Subtilis), by which ho is commonly distinguished. Ho 
taught in his new chair with as much applause as at Ox- 
ford ; but in 1808 he tvas ordered by the general of his 
order to remove to Cologne to found a new university there. 
On reaching Cologne he was met by neai'ly the whole body 
of the citiaons, and drawn into the city in a triumphal C4ir. 
On the 8th of November of the same year he was carried 
off by a fit of apoplexy. Some accounts make him to have 
died in his forty-third, others in his thirty-fourth year. 

In 1639 his collected works appeared at Lyons, in thir- 
teen vols. folio. A complete copy of this collection is 
exceedingly rare. The admirers of Duns Scotus extol his 
acuteness and subtlety as unrivalled, and he has always been 
accounted the chief glory of the Franciscans, as Thomas 
Aquinas has been of their rivals the Dominicans. If in 
bis short life he actually wrote all the works that are com- 
monly attributed to him, his industry must have been 
prodigious. Duns Scotus followed the great theologian 
Thomas Aquinas and his friend the mystic Bonaventura. 
He himself is almost a logical machine. The thirteen foh'o 
volumes mentioned cont^n hardly a poetical image or a 
superfluous word. Duns the dialectician was succeeded by 
the last of the five Schoolmen, his pupil and friend Ockliam 
the politician, perhaps more important than all. Duns 
SootuB most not be confounded with John Scotus Erigena, 
who flourished a century and a half earlier as the trans- 
istor of “Dionysius the Arcopagite.” [See Erigena.] 
' From Duns and ^ninas two opposing sects in theology took 
the names of Scotists and Tliomists, and divided the schools, 
though it is exceedingly difficnlt to define their differences. 
Thomas was a conceptualist. Duns a realist, but scarcely 
more than in word ; Thomas an Augastinian, Duns meta- 
VOU V. 


physically, to a certain extent, a Pelagian. But the great 
Bourw of stiife was undoubtedly the finn refusal of the 
Dominican to recognize the Franciscan pot dogma of the 
immaculate conception and birth of the Virgin Mary, 
that not only Christ but his mother also was bom of a 
virgin. This doctrine finally triumphed, and was proclaimed 
in 1864 by Pio Nono (Pius IX.) os an article of faitb. 

A VC17 remarkable thing is the derivation of the word 
dunce (ignoramus) from the name of the exquisitely subtle 
Duns. It arose when the later Scotists set themselves 
with their hair-splitting definitions against the freer intelli- 
gent, religious, and philosophic spirit which succeeded the 
dark ages ; so that after a time a “ Dnusc ” was known 
fis the opponent of all learning and progress. 

DUN'STABItB, a municipal borougli and market-town 
of England, in the county of and 18 miles S. by W. from 
Bedford, and 861 from London by the Great Northern 
Railway. It is situated in the centre of the Dunstable 
chalk downs, and is pretty well built. It has considerable 
straw manufactures. The parish church belonged to a 
priory of Black Friars, of which it is the only part now re- 
maining. It has recently been thoroughly restored. There 
are places of worship for Baptists and Methodists, a charity 
school, and several almshouses. The municipality consists 
of four aldermen and twelve councillors, including the 
mayor. The population of the parish in 1881 was 4627. 
The name is probably derived from the Saxon dun^ or the 
British dunum, a hilly place, and staple, a place of trade. 

It appears to bo tolerably certain that it was the Roman 
station of Magioninum mentioned by Antoninus in his 
“ Itinerary,” us it stands on the junction of the two Roman 
roads of Watling Street and Ikcnield Way. The town, 
however, appears to have fallen to decay until the reign of 
Henry L, who cut down the surrounding woods, rebuilt tho 
town, erected a royal palace, founded a priory of black 
canons, and granted certain immunities to settlers in tho 
town. A fair and market were also granted. At the dis- 
solution the site of the monastery was given to Sir Leonard 
Chainpodorpe. In the year 1553 the sentence of divorce 
between Henry VI 11. and Catharine of Aragon was pro- 
nounced hero by Cmnmcr. A little way from the town is 
a mud encampment, such os, Strabo informs us, were made 
by the ancient Britons. . At Dunstable Edward I. erected 
one of the beautiful crosses which marked the resting- 
places of his queen's corpse on its progress to Westminster 
Abbey. 

DUN'STAN* 8T.» was born of noble parents at or near 
Glastonbury, in Somersetshire, in tho first year of the 
reign of Athelstan, 925. lie was carefully instructed 
ill the learning of his time, became a priest, and still early 
in life was introduced by his uncle, ^Ifbeali, bishop of 
Wiiicliestcr, to Athelstan's court, where ho soou became a 
favourite with the king. He, however, retired to a sort 
of hermitage at Glastonbury, and here his devotional aus- 
terities, his learning, and skill in many manual arts, greatly 
raised his reputation. According to Robert of Gloucester 
be was not a very austere redusc, but studied literature 
and music, and gathered many pupils about him. It was 
here also that he is said to have had a ludicrous adventure 
with Satan, whom he seized by the nose with his i*ed-hot 
tongs for peeping into his cell, a silly tale which it is dis- 
graceful to have to repeat about so great and good a man. 
Dunstan was made Abbot of Glastonbury by Edmund, 
Athelstan's successor, and when Edred succeeded his 
brother Edmund on the throne in 9^8, he was withdrawn 
from his retirement and invested with almost unlimited 
authority by the new king. Dunstan had already rebuilt 
and restored tho Abbey of Glastonbury, and he now im- 
ported into England a now order of monks, the Bene- 
dictines, who, by changing the state of ecclesiastical’affallrs, 
promoting strict celibacy, &c., excited, on their first estab- 
lishment, the most violent commotions. On the death 
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of Edred, Edwy his nephew was elected. Upon a quarrel 
with Edwy about his marriage with a cousin within the 
prohibited degrees, Dunstan was accused of malvei'sation 
in his office, was deprived of his abbacy, and banished the 
kingdom in 957. Edgar, the brother of Edwy, who suc- 
ceeded in the following year, restored Dunstan to Glaston- 
bury, having promoted him first to the see of Worcester ; 
he then made him Bishop of Loudon; and in 959 advanced 
him to the arcbiepiscopal see of Canterbury, and shortly 
after, when he went to Rome to receive the “ pallium ” from 
John XII., he was appointed the papal legato in England. So 
absolute was his influence that ho was enabled to give 
the Romish see an authority and jm'isdiction of which the 
English clergy had been before, in a considerable degree, 
independent. The secular clergy were excluded from thehr 
livings and disgraced, and the monks vrere ap|>ointed to 
supply their places. The scandalous lives of tho secular 
clergy furnished one pica for this measure, and it was not 
altogether groundless; hut probably Dunstan^s principal 
motive was that of A’Beckot, of increasing the papal power 
in England. During tho whole reign of Edgar, Dunstan 
acted os his minister, and England was well governed and 
prosperous. Upon .Edgar's death in 975 his influence 
served to raise Edward, Edgar's eldest son, to tho throne^ 
Dunstan continued to rule witli absolute sway both in 
church and state ; but upon the murder of Edward in 979, 
and the accession of his brother Etlielred, Dunstan’s credit 
and influence declined. He died in 988, and his strong 
firm hand removed, Etholred “ the Unready ** plunged from 
disaster into disaster, until finally he lost the kingdom 
altogether and the Danes held England. Dunstan's 
udmu'ers related how angels came to welcome the great 
statesman on his deathbed; and so many miracles were 
performed at his tomb tliat his canonization soon followed 
his death. A volume of St. Dunstan's works was published 
at Douai in 1626. 

DUN'WICB, a decayed village of England, in tho 
county of Suffolk, but until 1882 a parliamentary borough 
returning two meinliers, 28 miles N.E. by N. from Ipswich 
and 99 from London — being 4 miles from the Darshain 
station on tho Great Eastern Railway — situated on the 
coast of South wold Bay or Solebay. It was the seat of 
the first East Anglian bishopric, and in Anglo-Saxon times 
was a thriving seaport ; but tho encroachment of the waters 
has ruined its harbour, destroyed the greater part of the 
town, and driven the inhabitants inland. It formerly con- 
tained twelve churches, all of which have disappeared wiUi 
tho exception of a solitary tower that forms a conspicuous 
sea-mark — a gaunt skeleton of the past, bearing muto wit- 
ness to the glory that has departed. Its western face still 
exhibits the architect’s taste and skill ; and the fine arcli 
that once faced the nave still displays its lofty outline. 
Three pointed arches also remain to mark the line of the 
north aisle. Tho ruins extant of the ancient prioiy are 
scarcely less interesting. Of its palaces and conventual 
establishments, its' hospitals and chantry, there is nut a 
vestige; yet such was tho wealth and splendour of Uie 
town in &e reign of Richard L, tliat when Ipswich and 
Yarmouth paid a fine to tho king of only 200 inerks each, 
Dunwich paid 1060, In the reign of Edward ill. an 
inundation swallowed up 460 substantial houses. A now 
parish church was built by subscription about thirty years 
ago, but the town ^vos no indication of retnming pros- 
perity, and no longer attracts any attention, except from 
I those who visit the coast to study tho great natural revolu- 
tion of which it has been tho theatre. Notwithstanding 
its decay, the borough still has its recorder, bailiffs, alder- 
men, and common council. Population, 250. 

DXJODSC'IIIALB, a term applied to ai^metical 
fr&tions in which each denomination i^ the twel^ part of 
that which precedes. Such fractions were once used for 
the parts of a foot in continuation of the inch. 


DU'ODBNB is the name of a most ingenious diagrans 
of Mr. A. «K Ellis, introduced before the Royal Society 
(Phil. Trans, xxiii. 8-81), and afterwards published in the 
additions to his translation of Helmholtz on the Sonsationa 
of Tone** (London, 1875). The use of it is to show the 
mutual relations of the twelve notes of tho chromatic scale 
of any key in just intonation. Taking G as the keynote, 
and assuming the usual relationships ofi41ie notes of the 
scale, it is of course at once found tliat the note A is anom- 
alous. If it is truly a major Sixth from C (and D at the same 
time is truly a major tone from C) it cannot at tho some 
time bo a true Fifth from D. For as the ratio of C to A, 
a major Sixth, is f , but tho ratio of 0 to A, whicli is com- 
pounded of the ratios of the major tone C to D (|) and the 
perfect Fifth I) to A (^), is 5 X ^ = ify it appears that 
A, the Sixth of G, = § = while A, tho Fifth of D, 
both being taken in relation with G. As the 
Fifth, D to A, stands in the scale of G (and as the Fifth 
from the second to the sixth of the scale in any scale 
whatever, therefore) it is short of a true Fifth by or 
what is called in musical acoustics a comma. In Mr.. 
Ellis* notation D to A is tho false Fifth of the scale, D 
to f A (the dagger meaning a comma added) would be a 
true Fifth. But by tho same reasoning Ai? will be found 
to be too fiat by a comma for the major Third below G; 
and tho duodene is begun by a lino of just Thirds thus, 
each Third having truly i for its ratio. Wc raise At^ to 
fAl^ to get a true major Third below G; and E is left un- 
altered, ns it already stands in tho scale as a true major 
Third from C. 

fAfe C JS. 

One true Fifth is next taken downwards from cadi of these, 
and two true Fifths upwards, and the duodene is coinplute;: 
thus, 

fA 

t ijt» I) rif 

t F> G B 

t Al> 0 E 

1)> F A 

I )|7 is the true Fifth below f Aj? or “ high A|;^,** it is ob- 
served ; and f A or high A*’ (beyond the duodene) is the* 
true Fifth above D, JD or “low D’* (also beyond the duo- 
dene) being the true Fifth below A. (% is the reverse of f , 
and means that the note so m.irked is to bo lowered by a 
comma.) It is manifest that a duodene can be with the* 
utmost readiness extended as far as is requisite. To get 
tlie correctly marked scale of G, for instance, the duodene 
must bo extended one lino upwards, tho new top line being 

' tK tA eft 

and the lowest line of the G duodene being omitted. So 
also E as a keynote would merely want a row more to the 
right, made up of pure major Thirds from the present right- 
hand row, &c. The keynote is always the second notoi 
from the foot of the middle row of tho duodene. 

A student who will patiently extend the duodene inte 
different keys will find its applications remarkably usefuL 
For instance, it is immediately apparent tliat no two keys 
are alike, and the difficulties of Tempbramknt are thus- 
made manifest to the eye. Thns, to take an example, the 
throe new notes, high F, high A, and Gj|^ which we have- 
added in forming the key of G, are all notes which have no- 
exact parallels in the key of G, where'T, A, and D|^ are 
their nearest approximations. 

The main things to bear in mind in using a duodene is- 
that it never contains true octaves, and that while each 
row is entirely made up of true Fifths, no two notes of two> 
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different rows (as. for instance, f Bb and F, or<D and A) 
can be tme Fifths.* Also it is clear that all the notes on the 
same line are tme major Thirds (as Db, F, A), all those of 
the upward diagonals to the left are true iniiiur Thirds (as 
A, 0, ““d those of the downward diagonals to the 

left are true semitones, with the ratio \i (as B, G, Db) &c. 
In fact, the illustrations are too numerous to be mentioned 
here, and tbe readbr is referred to Ellis’s Helmholtz for 1 
more complete analysis. 

DUODX'NUM (from a Latin word signifying twelve, 
becauso it used to be thought about 12 inches in len^li), the 
part of the small intestine in immediate connection with the 
stomach. It commences at the pyloric end of the stomach, and 
terminates, at the distance of 8 to 10 inches, in the second 
portion of the small intestine, called tho jejnnum. It is in 
tho duodenum that tho biliary and pancreatic fluids are 
mixed with tbe food, and it carries on tho digestion com- 
menced in the stomach. See Digestion. 

BU'PLlCATli RATIO, a term nsod by Euclid, and 
defined as follows : — If A be to B in the same proportion 
as B to C, then tbe ratio of A to G is called the duplicate 
ratio of A to B. When A, B, and G are lines, the dupli- 
cate ratio of A to B is that of the square ou A to the 
square on B ; when numbers, that of A* to B*. 

DUPLICA'TXON OF CUBS. See Cube. 

BU'RA BflATER, FT A MATER, are membranes 
which enwrap tho brain and spinal cord. The first of 
these, the dura mater (the tongh lining), is a tough mem- 
brane composed of bundles of connective tissue, which 
cross at various angles, and in whose interstices branched 
connective-tissue corpuscles lie. If the skull-cap of the 
brain-case be removed the dura mater will be seen, rough 
on its outer surface, cream coloured, following the folds of 
tho brain, supporting it by various processes, containing 
sinuses to carry off tho blood, and sufficiently transparent 
to allow the veins on the surface of the brain to be seen. 
It foiTOS the lining or periosteum of tho skull as well as 
the outer covering of the brain. The dura mater is firmly 
attached to tho base of tho skull, and sends processes 
through tho various foramina (orifices) to form sheaths 
for tlie nerves as they issue from the brain ; then it passes 
with the medulla oblongata and spinal cord from the skull 
through tho foramen magnum^ still enwrapping tlic whole 
of tho brain-substance. The dura mater of the spinal cord 
differs from that of the brain in being smooth on its ex- 
terior, and in not being tbe periosteum or lining monibrono 
of tho vertebrcQ. It sends no processes into the spinal cord, 
and is in fact a simple tube containing tho latter, giving off 
sheatliB to the spinal nerves as they issue from the spine, 
and terminating in a blind extremity at tbe coccyx, to 
which it is attached by a small fibrous process. In fact, 
therefore, the dura mater as a whole is a long dosed bag, 
roughly comparable to an inverted tbonnoraeter-tube in 
shape, containing brain and cord, and pierced with perfora- 
tions (whence sheaths project), through which the nerves of 
the cerebro-spinal system issue to the various muscles and 
organs. 

The pia ma!ter (soft lining) lies within the dura mater, 
and is separated from it by tho arachnoid^ a serous mem- 
brane in two layers closely touching tho dnra mater, but 
not dosely touching tbe pia mater, and leaving here and 
there a space filled with tho cerebro-spinal fluid, as in the 
Tentricles of the brain. The arachnoid dips down into the 
great fissure between the cerebral hemispheres, but like the 
dura mater does not dip into tho sulci or furrows of the 
convolutions. It continues along the cord to lino tbe dura 
mater, and the fiuid-fiUed space (very small in the cord) 
opens above into tho fourth ventricle. The pia mater, on 
the other band, closely follows the actual nerve surface of 
the brun. It is in tlie brain a highly vascular membrane, 
dipping down into every furrow, and giving several pro- 
cesses into the interior of tbe brain, as into the ventricles, 


&c. It becomes more tough and fibrous as it passes from 
tlie skull to line the spinal cord, and soon afterwards almost 
entirely loses its vascularity. 

BCTtA'MBN, the name given to tho central wood 
or heart-wood in the trunk of a dicotyledonous tree. It 
is the oldest part of the wood, and is filled by tho 
secretions of the tree, so that fluid can no longer ascend 
through its tubes, which are choked up by the deposition 
of solid matter; otherwise it is of the same nature as the 
alburnum, or sap-wood. It is only where plants form solid 
hard secretions that heart-wood is distinguished from sap- 
wood : in tbe poplar, willow, lime, &c., no secretions of 
this kind arc formed ; the two parts of tho wood are both 
nearly alike, and consequently the timber of such troes is 
uniformly perishable. The chemical changes and secretions 
taking place in the duramen often give it a very deep colour; 
thus eliony is the heart-wood of species of Diospyros. 

BURANCE, a river of France which rises in the pass 
of Mont Genfevre, near tho source of tho Dora Riparia, and 
has a general S.W. course to Pertuis, thence W. by N. to 
Avignon, whore it joins the Rhone. It passes Brian^on, 
Mont Dauphin, Einbmn, Sistcron, &c., and has a total 
cniu'se of ICO miles, it receives a branch from Monte 
Visu. Tho upper part of its courso is amid mountain 
scenery of the grandest character. It is very rapid, and 
navigable only for rafts. 

BUR'BAN, a port and county of South Africa, in 
Natal. The town Is situated about a mile to the north of 
tho bay of Port Natal, and is well arranged. It eoutains 
several banks and other commercial establishments, a 
chamber of commerce and agriculture, an agricultural and 
borticultural society, a eustom-houso, and several places of 
worship. Its trade is considerable. Durban was founded 
in 1834. Tho population is 14,000. 

BURRAR or BKUR’BAR, a Persian word signify- 
ing a house or dwelling, a court or urea, and having also 
the special meanings of an audience chamber, and the 
court or levee of a prince, 'i'he use of the word in this latter 
sense prevails throughout India ; and it Jias taken its place 
in tho English language, in which it is particularly applied 
to tho state receptions at which the friendly, allied, sub- 
ject, or protected princes of India pay their respects to the 
governors of presidencies or tho governor-general, or at 
wliich they rt'ccivo these ofiicials or each other. 

BU’REN, a town of Rhenish Prussia, situated 18 miles 
E.N.E. of Aix-la-Clmpollo, on the Rocr, and on the rail- 
way to Cologne. It possesses a gymnasium, a mining 
school, a blind asylum, and several chm'ches, the last pre- 
senting some fine architectural features. The manufac- 
tures consist of woollen and cotton goods, paper, needles, 
iron and zinc goods, soap, leather, and oil. There are also 
some ilax-spinning and felt-weaving works. Population, 
17,368. Dttrcn, probably the Marcodurum of the Ubii, is 
surrounded w'itli walls, and has been tho scene of many 
lnstf)rical events. 

BU'RER, AltRRECHT, one of the most distinguished 
painters and engravers, was born at Nttmbcrg, 21st May, 
1471. Ho was tho son of a goldsmith, Albrecht I)(la*r 
(that is, Thiirer or Carpenter, doubtless in its origin), who 
gave him an excellent education, and instructed him in his 
own art-, but at the desire of his son placed him under the 
most able painter of his native country, Michael Wohlge- 
muth (1486). After finishing his apprenticeship he sot 
out on liis travels, went through Germany, and visited 
Holland and Italy, where he cxacutod some of Ills best 
pictures, such as the “ Martyrdom of St. Bartholomew,” 
for the Church of St. Mark, and “Adam and Eve,” now in 
the Pitti Palace at Florence. In Venice ho was friendly 
with John Bellini. In Bologna he became acquainted witk 
Raphael, who esteemed him highly, and in token of their 
friendship each presented tho other with his portrait. 
DUrer was six years older than Raphael, and twelve years 
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older than Titian. He returned homo in 1607 with the 
reputation of being the first painter of his country. His 
industry and perseverance were great, and his productions 
are numerous ; but it is stated that he was unhappy in liis 
domestic relations. The wife of Diiror, indeed, long shared 
the ignoble honour with the wife of Socrates of liaving 
made a great man's life a misery. There is reason, how- 
ever, to believe that all this talc nn)so from a certain Pirk- 
heimer, who took offence at the widow after DUrcr's death, 
and revenged himself by blackening her character. DUrcr 
died 6th April, 1528, in his fifty-eighth year. Tho senate 
of NUrnborg decreed liini n public funeral. 

DUrer’s paintings are admired for the vividly dramatic 
and fertile imagination, the sublime conception, and the 
wonderful union of huldnesH and correctness of design 
which tlioy display. He has admittedly one of the great- 
est names in art, having every great quality except that 
of grace. His fcelhig is intense, often to harshness, his 
workmanship and materials always of superb excel- 
lence. Besides his great historical puintiiigs, the best of 
which ore in the collections of Vienna, Prague, Munich, 
and Dresden, DUser has left some landscapes that are 
highly valued. He was also the finest etcher and engraver 
in copper, and his woodcuts are masterpieces of the art. 

DUrcr wrote several valuable works on goijinetry, per- 
spective, and fortification. He bestowed such labour on 
the purity of his native tongue lhai his writings even now 
are well worth the study of the (icrman schobir. Though 
never adopting the tenets of the Reformation he was a great 
friend of Luther, by whom he was much respected. 

Dilrer is far belter known by his engravings, drawings, 
and woodcuts than by his jiicturcs. In the collection pub- 
lished by M. Ephrussi (Paris, 1882) the reader is astounded 
at tho richness and variety of subject and treatment. No 
other artist, except Holbein and Raphael, has 1r>ft so many 
studies. DUrer’s favourite method w'as to draw with 
colour, with the tip of the brush. Tlie woodcuts in folio 
books (1611) of tho series of the “Apocalypse,” the “ Great 
Passion,” and the “ Life of the Virgin ; ” the “ Little Pas- 
sion,” a set of copi>er engravings (1612); the wonderful 
etchings of “ Melancholia,” tho “ Knight and the Devil,” 
and “ St. Jemme Reading in his Cell " (1618), are known 
to almost every one by photographic or other reproduc- 
tions. They ai-e, indeed, among the treasures of art. The 
Albertina Museum at Vienna has the richest collection of 
his drawings, and its learned curator (Herr Tbausing) has 
written the best account of Dilrer (translated by Eaton, 
London, 1882); but second only to the Albertina DUrers 
are those of our own British Mnsciim, which possesses a 
superb collection of the artist's best works. 

Other recent works on Dilrer are the careful “ Life ” 
by Mrs. Heaton, revised and enlarged in 1888, and Lady 
Eastlake's brilliant sketch in her two interesting volumes 
on “Five Great Painters ” (London, 1883). Lady East- 
lake’s painters are — Michael Angelo, Du Vinci, Titian, 
Raphael ; Diirer is the fifth, and though he probably never 
met Michael Angelo he was the friend of the other three. 
Truly a ronmrkable group of contemporaries. 

DU&'HABI, an English county, is bounded N. and 
N.W. by Northumberland, W. by Cumberland and West- 
morland, S:' by Yorkshire, and E. by tho German Ocean. 
'Its greatest length from east to west is 46 miles; its 
f greatest breadth from north to south is 86 miles. The 
area is 1012 square miles, or 647,592 acres. The popula- 
tion in 1881 was 867.268, an increase of 382,169 since 
1871. 

Coast, Surface^ hydrography^ #c. — ^The coast of tho 
county of Durham is for most part low, especially in 
Vhe detached portions. In the main portion the county 
there are several ranges of cliffs, which are of magnesian 
limestone, except those at Seaton Bents, which are formed 
of New Red Sandstone. Holy Island, about 4 miles long by 


2 broad, is connected with the rnainh^ by a sandbank, 
which is exposed at low water. The Tern Islands, con- 
sisting of several islets or rocks, on two of which arc light- 
houses, lie a little south-east of Holy Island. 

Durham may be characterized as a hilly county. The 
western part is overspread by the branches of the great 
Pennine chain, from the eastern slope of which the chief 
rivers of tho county fiow. There areP several elevations 
from 1000 to 2000 feet high, and one (Kilhope Law) 2196. 
Large portions of the mountain district consist of moor- 
lands covered witli heath. The moors are chiefly used as 
sheep pasturage. 

The Tyne forms the northern boundary of the county 
for about 18 miles, aud it is navigable for about 16. Its 
Durham affluents are the Derwent, Team, Stanley, and 
Hedworth. The Wear rises near Kilhope Law, and 
flows through the wild and romantic district of Weardalc, 
past Stanhope, Wolsingham, Bishop Auckland, Durham, 
and Chester-le-Strcct, to its jutiction with the Getman 
Ocean at Sunderland. It is about 66 miles long, and 
navigable for 20 miles. It is crossed at Sunderland by a 
fine bridge of one arch 236 foot span and 100 feet above 
the river. It receives numerous strcami)^ all of which are 
very small. The Tees rises at Cross Fell, in Cumberland, 
and passes by Barnard Castle, Darlington, and Stockton, 
to its wide estuary in tho Gorman Ocean. Its length is 
86 miles; it receives a great number of tributaries, and 
lias many picturesque falls. Among the earliest railways 
in the kingdom were those of Durham for conveying coals 
from the collieries to the sea-side. Besides these, there is 
now a complete network of passenger railways. 

Geology^ Soil, Agriculture, ^c. — The lower part of tho 
valley of the Tees, and the coast from tho mouth of the 
Tees to Hartlepool, are occupied by ilie New Rod Sandstone. 
Tho conglomerate limestone crops out from beneath the 
north-western limit of tho red sandstone. This limestone 
forms a range of round-topped hills along tho coast of 
small elevation. The upper stratum of the limestone is a 
species of breccia, with which wide chasms or intcniiptions 
in the cliff are filled ; the next strata are thin and slaty, 
of a white colour inclining to buff ; but lower down the 
stratification becomes indistinct, the rock is of a crystaHiiie 
and cellular texture, and of a light brown colour. Tho 
brown variety is quarried near Sunderland. A description 
of the coal-deposit is given in the article Coal. Tho 
coal-field of Durham is intersected by many remarkable 
dykes of basalt and greenstone. It is bounded on the west 
by millstono gi’it, tho beds which are estimated to be 
900 feet tilled Much of tho grit is employed for making 
millstones. Westward of the district occurs the carboni- 
ferous or mountain limestone, interstratified with siliciouH 
gi'it and slate-clay ; many of these layers arc valuable for 
building pnrposes and for making cement. This group is 
the ^*at depository of the lead veins of tlie north. 

A great part of the county lay at one time in open 
commons and common fields, most of which are now 
divided and inclosed. The moors and heaths tiiat remain 
are chiefly in tho poor disti'ict westward, and even there 
cultivation has spread very generally ; and the wastes itre 
profitable, in some degree, by reailng a hardy breed of 
sheep and cattle. The state of cultivation throughout the 
county is in many parts excellent, and improV^ imple- 
ments and better methods of cultivation are readily adopted. 
Artificial manures are used to a great extent, and draining 
is well understood and practised. The farms in general 
are not veiy large. According to the official agricultural 
statistics published in 1883, there were 420,000 acres, or 
rather more than tiiree-fifths of the entire area, under 
cultivation. 

The cattle bred in the county are in high repute, and a 
great number are annually purchased at the different fairs 
in this county, and driven northward and southward. The 
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Teeswater or Holderness breed is the finest of the short- ' 
horns. The cows%re remarkable for the quantity of milk 
which they give, as well as their aptitude to fatten. The 
oxen are considered the most profitable breed for stall- 
feeding, as they become fit for the butcher at an earlier 
age thah most others. The milkmen near London and 
other large towns generally prefer Durham cows. The 
horses bred in t]|is county are of a superior description, 
both for draught and for the saddle. There was once a 
very large breed of sheep in the south-eastern part of the 
county, which boro heavy fleeces, and when killed often 
weighed from 60 lbs. to 60 lbs. the quarter. But the im- 
proved Cheviot and Leicester breeds have nearly super- 
seded them, as being more profitable, and also as fattening 
at an earlier age. 

To the naturalist Durham presents features full of in- 
terest, many butterflies and moths, birds, and plants not 
known clsowhero in England being found in various ports 
of the county. 

Mining, Alanvjacluret, ifc . — Durham is one of the 
chief coal-niiiiing counties in England, and its manufac- 
tures, although extonsivo, occupy only a secondary place. 
There are about 160 mines, and almost a third of all the 
coal raised in England is derived from tliis county. In 
addition to its coal, Durham produces more lead than any 
other county in the kingdom, the annual yield being 16,000 
tons of ore, containing over 40,000 oz. of silver. There 
are also some large iron mines, and limestone, uiillstoue, 
and freestone are extensively quarried. The chief nianu- 
factur(!S are in iron — sucli as iron shipbuilding, engines, 
and machinery, which are carried on chiefly at Sunderland, 
Shields, Stockton, and Hartlepool. There arc also some 
large chemical works, potteries, glass-manufactories, paper- 
mills, breweries, tanneries, and roptj-yards. Cotton, linen, 
and flax are manufactured in some parts of the county, but 
only to a limited extent ; and mustard, woollen and worsted 
stuffs, carpets, and rugs are also made. 

Tlio county is intersected with a complete network of 
railways, except in the extreme west, and in addition to 
the pnssenger lines there are a large number of mineral 
lines and tramways comiccting the mines with the leuditig 
railways and sJiipping ])Orts. 

Ihrmons, Towns, cj-c. — The county of Durham is a 
county palatine, i.e. a county 'within which some lord had 
a jurisdiction “ as fully as the king Imd in his palace ; ” 
but an Act of Parliament having some years ago traus- 
ferr»‘d the palatinate jurisdiction from the Bishop of Dur- 
ham, by whom it had long been held, to the crown, the 
distinction has been for most practical purposes abolished. 
The comity is divided into the four wards of Chester, Dar- 
lington, Kasington, and Stockton, and had formerly four 
outlying districts — Islandshire, Norhamshire, and tlie 
parish of Bedlington, which are locally in Northumberland, 
and the parish of Craike, which is in Yorkshire. The 
county is in the bishopric of Durham and archbishopric 
of York. The number of parishes is about seventy, to 
which are to be added fifteen parochial chapclries. It is 
included in the northern circuit, and the assizes are held 
in the city of Durham. For jiarliamentory purposes it is 
divided into North and South Durham, each of which 
returns two members to Parliament, in addition to which 
two are returned for the city of Durham, two for Sunder- 
land, and one each for Gateshead, South Shields, Darling- 
ton, Hartlepool, and Stockton, the three last moutioned 
having been added by the Reform Bill of 1868. 

History and AniiquUie8.-^Xt the time of the Komar 
invasion the main part of the county of Durham was in- 
cluded in the tcmtoiy of tho Brigantes. The Romans 
had several stations in the county, of which two are sup- 
posed to have been at Ebchester, on the Derwent, and 
Binchester, near Bishop Auckland. Roman antiquities 
have been met with in every part of the county. In the 


irallcy of the Wear antiquities of an earlier date have been 
found, and at Heathery Bum Cave, near Stanhope, numerous 
bronze weapons and other curiosities have been discovered, 
preserved under a coatlug of stalagmite. 

In the establishment of the Saxon Ueptarcliy, Durham 
was probably included in the kingdom of Dcira, the 
southeramost of tho two which are frequently compre- 
hended under the general name of Northumberland. When 
Oswald, who united tho two kingdoms under one sceptre, 
wished to introduce or rather revive Christianity, Aidau, 
monk of the Irish mission at Iona in Scotland, who had come 
ns a missionary (664), fixed bis residence at Liiidisfarn, or 
Holy Island, and established a monastery and a bishopric 
there. The bishopric was afterwards removed suGcessIvely 
to Hexham, Chcster-lo-Strect, Bipon, and Durham, The 
mins of the conventual church still remain: the north and 
south walls, and great part of the west wall, are still standing; 
the east wall lias fallen in. It has been a very magnificent 
building, in the Norman style, 

William of Normandy, when he conquered the North 
for tlio third time (in 1070), took a most dreadful re- 
venge. For GO miles between York and Durbam be did 
not leave a house standing, reducing tlie whole district by 
fire and sword. Ho did not even spare the churches and 
monasteries. A 'amino ensued, and a mortality not equalled 
in the annals of the country ; the inhabitants were ix*duced 
to eat tho flosli of horses, dogs, cats, and vermin. Tho 
lands lay uulilled for nine years, infested by boasts of 
prey, and tho poor remnant of the inhabitants spoi'cd from 
tho sword died in the fields, overwhelmed with want and 
misery. Tho Normans on many subsequent occasions 
treated tho county of Durham with great severity; and in 
the several incursions of the Scots between tho eleventh and 
fourteenth centuries, Durham, from its vicinity to tho 
border, came in for a full share of disaster. 

Dnrliam docs not appear to have been the scene of 
any remarkable event in tho War of tho Roses. At tho 
time of the Reformation the inhabitants showed a lean- 
ing towards Oatbolicisin, which exjmsed them to much 
persecution except when (^uccn Mary was on tlio throne. 
During the civil war of Charles I. Durham took but a 
subordinate part in tho king's favour. 

DuitiiAM, a city, muhicipal and parliamcntai^ borougli, 
and the capital of the above county, is 67 miles E.B.E. 
from Carlisle, 07 N. by W. from York, and 259 W.N.W. 
from London, by the North-cabterii Railway. 

We have no evidence of any town having existed where 
Durham now stands before the end of tho tenth century, 
when the monks of Lindisfarn, or Holy Island, rested there 
with tho remains of St. Cuthbert. A church was built on 
the site by Bishop Aldun, and dedicated to St. Cuthbert, 
whose remains ■were enshrined in it. The town of Dun- 
holme (‘‘Hill Island”), or Durham, W'as built around the 
clnirch, and was soon afterwards well fortified. In 1072 
a strong castle was built here, and Walchor,a Norman, was 
appointed to the bisliopric. This prelate purchased the 
earldom of Northumberland, and assumed tho title of count 
palatine. In 1096 the old church built by Alduu was 
pulled down, and tho present magnificent edifice begun by 
King Malcolm, Carilepho the bishop, and Turgot the prior. 

By the 6 & 7 Will. IV. c. 19 the palatine jurisdiction 
of the bishops of Durham was taken away, and vested in 
the crown as a separate franchise and i-oyalty. Before tho 
passing of that Act, the Bishop of Durliain, as count pala- 
tine and carl of Sedberg, was custos rotuloruin of the 
county; he presided at tho assizes with bis Majesty's 
judges, and tho sherifl* was accountable to him, and not to 
Ihekiiig. , * , 

Durham is situated on tho northern bank of the 
which, sweeping round, forms a peninsula, on which the 
city is built, and the centre of which rises to a lofty 
nence, partially inclosed by the ancient walls, and skirted 
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with hanging gardens descending to the river, on each side 
of which are delightful public walks called The Banks.” 
AltogeUier the town has a most imposing external appear- 
ance. The river is crossed by four bridges, two of which 
ore of ancient date. 

The cathedra] and the castle crown the summit of the 
rooky peninsula on which the city is built. The former was 
begun during the reign of William Rufus by Bishop William 
de Garilepho, and was continued, if not quite finished, by 
his successor Ranulf Flambard. The cathedral erected 
by these prelates was of the form of a long cross, with 
two turrets at the west end, and between them a large 
and richly ornamented arched door of entrance. The first 
addition to the original church was the Galilee or Western 
Chapel, built between 1153 and 1105. The nave was 
vaulted by Prior Thomas Melsonby, to w'hoin also somo 
ascribe the projecting of the great central tower and the 
beginning of the building of the Cliapel of the Nino Altars. 
These great works were finished by Richard Hotoun, who 
became prior in 1290, and who is recorded to have vaulted 
the choir. The great west window was inserted by Prior 
J ohn Fossour about the year 1350. The successive additions 
to this cathedral haye rendered the church, as it now stands, 
not only a perfect specimen of Norman architecture, 
bat an instructive series of examples illustrative of the 
gradual changes of the English style to the beginning of 
the fifteenth century. [See the engraving of it in the 
Plates illustrating Engltrh CATiitGi>uAL Auoiiitkc- 
TUUK.] The extreme length of the cathedral is 507 feet; 
extreme breadth, 200 feet; height of the nave, 70 feet; 
height of the central tower, 214 feet. The interior of 
the cathedral was thoroughly restored in 1870-77, under 
the direction of the late Sir G. G. Scott. 

The bishopric of Durham formerly included both Durham 
and Nortliuiiiberland, but the latter county was separated 
from it when the see of Newcastle was established in 1882. 

The castle, which once formed an occasional residence of 
the bishops of Durham, but is now used for the university, 
was built by William the Conqueror. In the market-place 
is the guild-hall. The assize courts were remodelled in an 
efficient manner in 1870. A fine equestrian statue of the 
Marquis of Londonderry, by Monti, was erected in 1861. 
The streets are narrow, but well paved and kept very clean. 
The sanitary arrangements arc also very good, and there 
is an excellent supply of water. There is a subscription 
library, news-room, and assembly-rooms. The staple trade 
of the town is in mustard, which is manufactured in vciy 
large quantities. There are also iron and brass foundries, 
and factories for the manufacture of carpets, and for spin- 
ning and combing wool. 

The city comprises six parislu'S, each having its church, 
' and there is one district church, and places of worship for 
various classes of dissenters. There is a grammai-school 
connected with the cathedral, with four exhibitions, several 
other schools and charities, a diocesan training school for 
schoolmistresses, a school of art, and a museum containing 
a fine collection of British birds. The county hospital is 
a largo and well-arranged building, and there is a well-con- 
ducted penitentiary. 

The municipal borough is divided into three w'ards, and 
is governed by six aldermen and eighteen conncillors. Popu- 
lation in 18&1, 14,932. The parliamcntai^ borough re- 
iums one member* The number of voters is 2400. The 
\ municipal and parliamentary boundaries are nearly identical, 
the popnlation of the latter being 15,372. 

Durham Univeraity , — In 1881 an Act was passed “to 
enable the Dean and Chapter of Durham to appropriate 
part of property of their church to the establishment 
of a university in connection therewith for the advance* 
mbnt of learning.” By tliis Act thor govemm^t of the 
university was vested in the dean and chapter, subject to 
the jurisdiction of the Bishop of Durham for the time being 


as visitor, and the establishment was to consist of a 
warden or principal, of certain profeisors and readers, 
tutors, students, and other officers and persons. In 1884 
tlie university had professors of divinity and ecclesiastical 
history, of Gi-eck and classical literature, and of mathe- 
matics and astronomy. It had also readers of Hebrew, 
of law, of histoiy and polite literature, of natural phi- 
losophy and medicine, and lecturers ouichemistry, miner- 
alogy, and modem langnages. The management of the 
university is committed by charter to the w^en, a senate, 
and convocation. Twenty-five fellowships have been 
founded, some tenable by laymen. The students arc 
lodged in the castle and other adjacent buildings. The 
University College has a master and vice-master, a bursar 
and cliaplain, and Bishop Hatfield^s Hall has a principal 
and a chaplain. 

About 4 miles west of the town is the Roman Catholic 
College of St. Cnthbort, Ushaw, representing the old college 
at Douai. 

DURHAM* EARL OF (John George Lambton), was 
bom at Lambton Castle, Durham, on 12th April, 1792. 
He was returned for his native county in 1818, and 
very soon took a part in the proceedings of the House. 
In January, 1828, ho was raised to the peerage with the 
title of Baron Durham of the city of Durham. On tlie 
formation of the ministry of Lord Grey, in November, 
1830, Ijord Durham was made lord privy seal ; and the 
preparation of the government Reform Bill was intrusted 
to four persons, of whom he was one. In 1833 Lord Dur- 
ham was despatched on a special mission to Russia in 
favour of the Poles, but it was not attended with any suc- 
cess. His last political undertaking was also his most 
important — the pacification of the troubles and dissensions 
of Canada, to wliicli country he was sent out as high 
commissioner and governor-general, with extraordinary 
pc)werB, in 1838. lie arrived at Quebec on the 27th *of 
May, but a misunderstanding or difiei’cnco of views soon 
arose between him and the ministry at home, and be rc- 
embarked from the same port on the Ist of November 
following. The state of his hcaltli now no longer permitted 
him to take any part in public affairs. In the summer of 
1840 he retired, with no hope of recovery, to the Isle of 
Wight, and he died at Cowes on the 28tli of July. 

DU'RXO* a genus of which the name has been derived 
from durian^ a well-known fruit of the Malayan Archipelago. 
It belongs to the family BoMUACEiE. Durio zihathinua 
is a largo and lofty tree, with alternate leaves, which are 
small in proportion to its size ; iu^form they resemble those 
of the cherry ; on the under i urface they are covered with 
round, reddish scales. The flowers grow in clusters on the 
tiTink and older branches. The fruit is os large as a 
child’s head, and has been compared to a hedgehog from its 
being covered with sharp angular projections. The thick 
firm rind surrounds a pulp with five cells, each containing 
from "one to four seeds enveloped in a firm edible pulp. 

The durian is a favourite food of the natives during the 
time (May and June) when it is in season; but there is 
usually also a second crop in November. It is as remark- 
able for the delicacy combined with richness of its flavour,, 
as for the intolerable ofiensivencss of its odour, whlcli is 
compared to that of onions in a state of putrefaction, on 
which account it is soldoni relished by strangers, though 
highly esteemed by many European residents. The seed, 
with its edible enveloping pulp, is about the size of a hen’s 
egg; the latter is as white as milk, and as delicate in taste 
as the finest cream, and should he eaten fresh, as it soon 
becomes discoloured and undergoes decomposition. Mr. 
Alfred RussellJ Wallace is enthusiastic *aboat the durian. 
In Hooker’s “ Eew Journal of Botany,” he says— “ A rich 
custard highly flavoured with almonds gives the best general 
idea of it, but there are occasional waits of flavour that call 
to mind cream-cheese, onion-sauce, sheny wine, and other 
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incongraouB dishes. Then there is a rich glntinous smooth- ' 
ness in the pnlpjihn^hich nothing else possesses, but which 
adds to its delicacy. It is neither acid, nor sweet, nor 
juicy; yet it wants none of these qualities, for it is in 
itself perfect. It produces no nausea or other bad effect, 
and the more you eat of it the less you feel inclined to 
stop. In fact to eat durians is a new sensation worth a 
voyage to the Efi^t to experience.** 

The seeds of the durian are likewise eaten when roasted, 
and have something of the flavour of chestnuts. The wood 
of the tree is valued for many economical purposes. 

XIUll'IIAST is the name given to a variety (Sessiliflora) 
of the oak, Qmreus robur^ which diflbrs from the more 
common variety in having the acorns clustered, the clusters 
with a very short stalk, and the young branches downy. 
But the important difference is that the wood of the 
durmast Jias a smaller proportion of medullary rays (silver- 
grain) than that of the common oak, and is thus not so 
useful for cabinet-work. But for constructive purposes 
the two kinds are about equal. The wood of the durmast 
is darker, heavier, and more elastic than that of Quercus 
Xiedunculattty less easy to split, not so easy to break, yet 
the least difficult to bend.** 

BUR^A. See Sohgiium. 

BUR'SLXY* a market-town of England, in the county 
of and 14 miles S.S.W. from Gloucester. It is a small, 
irregularly built town, consisting of two streets intersecting 
each other, and is situated at the base of a steep hill, 
covered with a fine hanging wood of beech. Some of the 
houses are of great antiquity. The church is a handsome 
building, rebuilt in 1866. Near the centre of the town is 
a neat market-house. The clothing business seems to have 
been carried on here for a very long time, and there arc 
fltill some clothing mills in the vicinity. Population of the 
parish, 5292. 

BUS 8BK» JOHANN LABISLAW, a musical com- 
poser, was born at Gzaslau, in Bohemia, in 1761. He and 
his brother and sister were all brought up as musicians by 
their father, the town organist, and himself of some local 
repute. J. L, Dnssok alone, however, achieved any ex- 
tensive reputation. While yet a Ixiy his oxtraordinai^' 
pianoforte and organ playing made liim famous ; but the 
strongly sentimental cast of his mind at this time caused 
him to seek admission to a cloister. In strange contrast 
to this, when the Cistercians had refused admission to so 
young an aspirant, he accompanied Count Mlimicr with 
his regiment to the Austrian provinces of the Netherlands. 
Hence he went to Borgen-op-Zoom, Amsterdam, and finally 
to the Btadtholder of the Dutch Republic at the Hague. 
In 1788, when twenty-two years of age, he visited Ham- 
burg to study under C. P. Emmanuel Bach, and tlience, 
next year, he went to Berlin. After this he travelled 
through Germany and Poland, staying nowhere long, play- 
ing the pianoforte, the organ, and the honnonica. This 
instrument is the “musical glasses'* of the “Vicar of 
Wakefield.** (“ The ladies . . . would talk of nothing 
but high life, pictures, taste, Sliakspeare, and the musied 
glasBOB.*’} It consisted of a series of glass bowls, and was 
a very Buccessfol attempt to organize the well-known 
musical sounds producible by rubbing a wet finger round u 
drinking glass. [See Harmonica. J In 1786 Dussek was 
at Paris, and the then still happy Marie Antoinette strained 
every norve to retain so gifted a musician. Italy, Paris, 
and X^ondon next saw him in turn, and in our own 
4!apital ho first settled, down. Ho remained in London, 
composing, playing, teaching, and finally publishing, till 
1800, when his^nbasinesslike habits caused him to have 
to fly from the creditors of his music shop. It Is said that 
a princess carried him off to a secluded spot in Denmark 
for the next two years, but this long-credited story is of a 
rather doubtful nature. In 1808 his intimate friendship 
with Prince Louis Ferdinand of Prussia began, and the two 


men were inseparable till the princo*8 death in 1806. 
After a short engagement with tho Prince of Isenbnrg, 
Dussek entered the ser\'ice of Ihu famous Talleyrand, then 
recently dubbed Prince of Bonevento by Napoleon. He 
died at St. Germain-en-Layc in 1812. 

Du88ek*8 unbalanced character, as indicated in his 
wandering career, which has been designedly given in some 
detail, injured his feally great talent. Ho never had op- 
portunities for continuous study, and all his numerous 
pianoforte compositions lack form and development, beau- 
tiful as very many of them arc. This is much to be regretted, 
for the composer of the lovely “Consolation** and the 
“ Elegie '* written after the Prince of PruB8ia*B death, was 
by natnro inferior to few in the finer qualiries of musical 
imagination. As Mendelssohn regretfully said, “ Dussek 
was a prodigal.** On tho other hand, his constant play- 
ing and his ardent restless temperament, though they have 
thus deprived us of great pleasure, in all probability 
enabled him to excel all his contemporaries in expressive 
and romantic playing. All contemporary musical writers 
speak of his wondrous power of singing ** on the piano- 
forte. Tomaschek speaks, fur instance, of “one great Ah! 
of admiration ” extorted from a large audience by a pre- 
lude of Dussek's. “ There was something magical about 
the way Dussek touched the pianoforte,** he continues; and 
Tomaschek was a composer of repute. Probably Mozart and 
Beethoven alone, of all the fine performers living in his time, 
equalled Dussek as a pianist. 

BUS'SELBORF, a government in the Prussian Rhino 
Province, is bounded N. by Holland, E. by Westphalia, S. 
by the government of Cologne, and W. by Holland. It 
has an area of 2065 square miles, and is tho most densely 
peopled portion of the Prussian dominions. About four- 
sevenths of the inhabitants are Roman Catholics and the 
rest Protestants. The Rhine, which enters this govern- 
ment near Rhcinfeld, divides it into two nearly oqnal por- 
tions, and after receiving several small rivers, quits it near 
Schenkenschanz, where it is feet in width. Its prin- 
cipal feeders on tho left bank are the Erft and Miirs, and 
on the right bank the Wippor, Diissel, Ruhr, Etrische, and 
Lippe. The soil is highly productive in general, but there 
arc many forests and barren tracts in the mountainous 
districts on the right bank of the Rhine. There ore exten- 
sive manufactures of woollens, silks, cotton thread, leather, 
steel, iron, ironware and cutlery, tobacco, soap, &c. Iron, 
coal, and potters* clay arc among the native products. 
Grazing and the rearing of horse.s and cattle are actively 
pursued. The district compri.seR, in fact, in a comparatively 
small space, every sort of manufacture to which human 
ingenuity is applied, wdiile it furnishes in ample quantities 
the raw material from which machinery and the motive 
power of maeJiincr}' arc derived. Interchange is favoured 
by the cuiTcnt of u river tho na\'igation of which is securo 
for ten or eleven months of the year, and a network of 
railways only comparable in extent to that of Belgium or 
Great Britain. Tin? rapid growth of industry is copiously 
demonstrated by density of population and abundant 
wealth, labour, however, wliich up to 1870 had been 
comparatively cheap, has been greatly enhanced in value 
by several strikes which have taken place, chiefly since the 
war with France in 1871. The efforts of the iron-masters 
to produce iron profitable at prices proportioned to those 
niling ill England and Belgium wei-e thus for a time seri- 
ously retarded. Protectionist legislation, however, has 
been repealed, and in spite of all drawbacks tho trade has 
expanded until the production of iron in the Dtlsseldorf 
district in 1883 was more than 2,f)0(),000 tons, against 
900,000 tons in 1868. 

BUS'SBIiBORF, the capital foniicrly of the dne^ of 
Berg, now of the above government, is situated at the 
junction of the Dtlssel with the Rhino, on the right bank 
of the latter, 22 miles from Cologne, and with the Buburba 
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of Neustadt and Rugsclburg, has a population of 94,468. 
It is one of the best built towns on the Rhine, is surrounded | 
by extensive garden grounds, and consists of three quarters, | 
namely, tlio Altstadt on tlie right bank of the Dttssol, the i 
Carlstadt, and the Neustadt, which are the finest quarters. 
The streets are broad, planted with avenues of troes, and 
contain many showy shope. There are five open squares, in 
one of which stands a bronze equestrian stiitue of Johann 
Wilhelm, elector-palatine, the remains of whoso palace 
forms the most remarkable structure in the tow-n. The 
town had foimerly a famous picture gallery, founded in 
1710 ; but the paintings were removed to Munich in 1808, 
and those it luiw coiitiiinK arc said to bo of little value. It 
is the seat of a school of painting which lias has conferred 
great benefits upon the manufacturing population. The 
Diisseldorf School is more than a group of academies, it 
has a distinct position in art. An cxliibition of paintings 
is held every summer. The other buildings of consequence 
are — the present palace, wlicrc the govenior resides ; the 
observatory, town-liall, court of laws, new barracks, theatre, 
gymnasium, a mint, and public library of about 50,000 vfils. 
Dttsscldorf has several churches; the most remarkable are 
St. J^ambert’s and St. Andrew’s, which contain some good 
pictures and the tombs of several of tlie dukes of Borg, 
There are also u synagogue, several schools, a house of 
correction, and a lying-in institution in the town. 

DUsseldorf is the seat of the ])rovincial government and 
tribunals of justice. A court of assize has been held in 
the town for several years, at which trial by jury is allowed 
in criminal e^ises. It has manufactories of woollens, cot- 
tons, leather, hats, tobacco, j(;wolry, mirrors, stockings, &c., 
and carries on u considerable trade in cotton, wool, wines 
and spirits, colonial produce, coals, timber, slates, and 
other commodities. It has been a free port sinee 1829, 
since which time it has steadily increased in prosperity. 

DUTCH AUCTION. 8co Auction. 

DUTCH BKliTAXi. See BitAi^s. 

DUTCH SCHOOL (of painting). This school began 
In an offshoot in the iiftecenth ceiituiy from the fine early 
Flemish School, the Van Eycks, Mcinling, and Schon- 
gauer, of Bruges. Many examples remain, by Oswater of 
Haarlem, Jerom Bosch, Eiigelbreclithen (of whom a fine 
example, one of the earliest Dutch pictures in oil, is in the 
National Gallery), Van Leyden, &c. But not till the seven- 
teenth century ^d Holland strike out a j)atb of its own, and 
then it underwent a most remarkable revival in the art of 
painting. Franz Hals (1584-1600), with his unsurpassed 
portraits, Rembrandt (1007-1009), one of the greatest 
artists of all time with the palette or the etching needle, 
and Bol, Backer, Eockhout, Fabritius, and Maes, pupils 
or followers of Rembrandt, form a fine group. Then 
there are Lierens (1007-1033), ‘Svhite satin” Terimrg 
(1608-1081), Ostade (1610-1686), Van der Heist (1610- 
1670), Gerard Don (1613-1675), Gabriel Melsu (1030- 
1680), Jan Sfeen (1020-1679), Meeris (1635-1681), and 
several other artists of the highest excellence — often defi- 
cient in grace, but almost faultless in dewing, and with 
fine qualities of arrangement and colour. The over elabor- 
ation of the texture ot garments, liair of the head and 
beard, grain of the skin, &c., is well known as a promi- 
nent <diMiictei;jistic. Wynants, Cuyp (both 1605-1091), 
Wpuvarmans (1619-1668), Paul Potter (1625-1064), 
Ruysdael (1625-1682), Hobbema (1638-1709) Adrioan 
Van de Wolde (1629-1672), and his brother Willem, are 
a magnificent group of animal and ]aiidsca])e painters. 
Potter and Cuyp may be said to be at the liead of all 
animal painters. Another group, devoted to architecture, 
still life, fiowers, &c., of which Van der Hcydcii (1637- 
1712) for the first, Weenix (1640-1719) for th^^ second, 
and Van Huysnm for the third are pre-eminent, is equally 
fine in its way. All this great period lies in the latter 
half of the seventeenth centuiy, or but little beyond it on 


either side, for in art Holland sank as rapidly as it rose; 
At present the Dutch painters try to c^y as closely the 
modem dashing French school as four centuries ago they 
did the early Flemish ; they have for nearly two centuries 
entirely lost all individuality. See also Painting, and 
the articles on the chief of the painters named above. 

DUTY is that part of the moral law which works by 
penalty, the other division being virtue, wrking by reward. 
If duties are unfulfilled the penalties guarding them are 
inflicted; and this whether they are duties owed to tho 
law of. tbc land or any other authority, or duties owed to 
tho eternal riglit, or both. A thief is punished, if all goes 
as it should, by the magistrate; but lie is also punished by 
Nature, his character being degraded by his neglect of tho 
duty of respecting the pr<iporty of others. If he bo radically 
depraved these punishmeuts sink him lower; if ho be weak, 
the material punishment may act evilly by driving him to 
despair ; but if he be radically not depraved, the spiritual 
punishment, conscious degradation, takes the form of re- 
morse, and works with the material punishment to his 
amelioration. Miudi of duty is enforced by social sanction, 
rather than from the bench or the pulpit ; such as the duty 
of cleanliness, of good temper, of fellowship with ordinary 
tastes and usages. The penalty is here social ostracism. 
Social disgrace is also an additional and vciy heavy punish- 
ment to criminals. See Ktihl's. 

DUUMVIRX or DUOVXRI, the name given to 
any magistrates of Rome who were elected in pairs for 
the discharge of any class of duties. I'bo double nature 
of tbo consulate, pnetoriate, &c., is thus carried to the 
lower offices. Such were tho duoviri navalea (commis- 
sioners on naval aflau's), like our “ admiralty,” appointed 
ill tho first attempts at founding a navy during the struggle 
with Pyrrhus, in n.c. 811 ; and tho duoviri perduellionia 
(commissioners on resistance to tho public authority) undey 
the early kings of Rome, and the contemporary duoviri 
aaa^is faciundia (commisBiouers on religious obseiTaiices), 
part of whoso duty was to record and presen’e oracles for 
the general public to cunsult at their convenience. (Tho 
latter duumvirs were afterwards increased from two to 
ten in number.) Such bodies of oracles were the famous 
Sibylline books, &c. But those who could afford it usually 
went to Delphi, &c., for themselves. The duumviri juri- 
dicundo were the chief magistrates, and the duumviii 
quinquennalea were tho Censors of municipal towns. 
Tho foundation of a temple, its dedication, &c., was also 
generally intrusted to special duumvirs. 

DWALX is auuther name for the Deadly Nightshade. 
See AtbopA. 

DWAHF is a technical term employed by gardeners to 
distinguish fruit trees whose branches spring near the 
ground from riders or standards whose original stocks 
arc several feet in height. 

DW>kW]KO TREES. There arc various methods 
of producing this effect, such as selecting peculiar kinds of 
stocks and grafting upon them. For example, if the pear- 
tree bo grafted upon the quince stock, or the peach upon 
tbo plum, their ^owtli is very much retarded, and their 
ultimate size is comparatively small ; the same effect is * 
produced upon all other trees whore there is a difference 
between the tissuo of the stock and that of the scion which 
bos been grafted upon it ; or if dwarf varieties be grafted 
upon stocks of a similar constitution, though tailor in 
growth, the former will still retain their original character. 
Again, if tho branches be bent and the flow of tho sap in 
any w’ay impeded, or if a quantity of the fibrous roots bo 
cut away aud nourishment more sparingly supplied to the 
branches, we arrive at the same result. Sometimes trees 
are dwarfed by very severe pruning. This method is very 
common among the Chinese. 

There is another method of produmng dwarf trees, which 
may be termed accidental— namely, selecting dwoxf indi- 
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’viduals and obt^ing seed from them ; and if this is done 
throngli snocesSlfre generations of trees, a variety may bo 
obtained of a very small size. This is the origin of dwarf 
roses, sweet-wlUioms, dahlias, aud othor romuion culti- 
vated flowers. 

DWABTS* or beings of diminutive stature and of 
human shape, have always possessed great fascination for 
mankind. In tho Greek mythology they figure as the 
rigniies (Greek fist, or, as a measure, the 

forearm, from the elbow to the knuckles, about 13^ 
inches). Homer mentions them in the third Iliad dwell- 
ing on the shores of Ocean, and with difliculty defending 
themselves against the cranes in spring-time. This peren- 
nial contest between cranes and Pigmies was a favourite 
myth among the Greek poets, and Ovid and Juvenal 
adopted it in Rome. Heracles (Hercules) came into their 
land and found them reaping the corn with axes ; they 
ciimbed up by ladders to drink out of his cup wlien he set 
it on the ground ; and Swift took his idea of Gulliver s 
adventures in Lilipnt from the attack made by the Pigmies 
on Heracles as be lay asleep. In two divisions they at- 
tacked him, but the hero awaking rolled the whole army 
up ill his lion's skin. Aristotle always contended that 
there was some truth about the numberless traditions of 
])igmies, for which he has often been censured; hut our 
latest science would bear him out. Professor Huxley, in the 
lirst chapter of his “ Man's Place in Nature,” copies the 
pigmy brought to Tyson, the anatomist, from Africa, 
2(i inches high, and described with drawings by him in an 
essay read before the Royal Society in 1609. Tyson’s 
pigmy is a chimpanzee, and the locality of that ape, 
Western Africa, answers sufficiently to the “ shores of 
Oceanns by the pillars of Hercules ” (Gibraltar) of the 
ancients, to warrant the groat consensus of travellers’ 
tales which struck Aristotle as containing a meaning. 

Far different were the dwarfs who figure so largely in 
Clennau myths. They are fabled to have arisen thus: — 
In the beginning was a great abyss, Ginnungagap (the 
yawning gap or gulf), in wliich dwelt Allfather the un- 
created. The fiery heat of Muspclhelm (land of brightness) 
melted tho eternal ice of Nifelheim (land of mist) ucruss 
the Ginnungagap, and the dreadful giant Ymir canio to 
life, whoso children wore the Hriinthnrscs or frost-giants. 
But also a cow came to life, and licked the salt ice-roeks 
till she licked them to the shape of a man, and from this 
man descended Odin and the Ases (gods). The Ases 
fought with Ymir and Hung him into the abyss, which ho 
filled, and from his body they made the oai’th, from his 
sweat tho sea. Creatures of all sorts crept like maggots 
in and out of Ymir’s body meanwhile. Struck by Allfathcr 
with a creating-fever, these the Ases turned into dwarfs or 
trolls, whom they gifted with a wonderful knowledge of min- 
erals and stones of all kinds, aud an extraordinaiy power 
of working in metals. But the dwarfs were of two classes: 
the one fair, good, aud useful to gods and men ; the other 
dark, cunning, and treacherous, and by far the more 
numerous. The firat dwell with the Ases in Asgard, or 
among men to help them ; they are the elves and fairies of 
later fairy story. The second dwell deep in the cortli ; 
they are tlie black dwarfs, often misshapen and ngly, com- 
pelled to work for the Ases in their forges and mines, but 
deceiving them whenever possible, and often enticing men 
to their ruin. It is quite likely that some prehistoric 
race, whom tlie invading Teutons had dispossessed in their 
western march, and who had retreated into lake-dwellings 
or CiiANNOOS, or into caves and holes, may have been the 
prototypes of t^e black dwarfs. Weakly race as they 
must have been, their resource would he naturally in con- 
cealment and cunning, hence their characteristics in story. 
It was the dwarfs who forged the hammer Mifilnir of 
Thor, and when he swung it round his head the wind ho 
caused was the thunder-roll, and the shine of the golden 


hammer was tho lightning-flash. It was they who forged 
the good sword Balmung. so famous in the hands of 
Siegfried, hero of tho Nihelungen-liod. Alberich, their 
king, was ruler and guardian of the Nibelung golden 
hoard which caused so many brave men to die. Magic 
swords and caps of darkness are always tbo chosen wonder- 
workers of the dwarfs. Another lamous legend of Alberich 
makes him the father of Ortnit, emperor of Lombardy, 
As the Norse mythology gave place to Christianity it sank 
into fairy tale, and as such remains to onr day in almost 
pristine vigour. Children now in “ Grimm’s Fairy Talcs’* 
breathlessly devour those adventures of the dwarfs wliich am 
the changed remnants of what was once a faith believed in 
as firmly as the mcdiscval miracles. Meantime the trickish 
underground spirit in Nature, yielding only to force, but 
obeying faithfully those who were strong enough to uompel 
true service, w'as embodied in the mediieval devil and imps, 
types of monkish fancy to be seen on hundreds of walls aud 
in thousanclH of pages. 

Dwarfs were favourite appanages at court during tho 
middle ages, and tliosc who had wit enough to bo jesters 
were esteemed almost priceless — but the Gibsons mark the 
last stage of the foshiou in Bugland. In Oriental countries 
it remains to this day. 

Of actual di\arf8 some have been celebrated. Such was 
Sir Jeffrey Hudson, knighted in jest, brought to table in a 
pic to amuse King .lames 1., &c., described by Sir Walter 
Scott in “ IViveril of the Peak,” in his nurivtdled imnncr 
of giving life to the dry bones of fact. Sir Jeffrey 
Hudson, wlien thirty-eight, stood 18 inches high. He 
lived from 1610 to 1678. Another personage as fully 
recMirdcd as Hudson, of ecpally small stature, but of fai* 
difibrent mind, was Richai*d Gibson (1616-1690), who 
married Ann Stephen, another dwarf. Mrs. Gibson even 
attained the advanced age of eighty-nine. Gibson lived to 
seventy-five, had nine children, five of whom grow up and 
were of ordinary stature. He was an artist of great talent, 
court-painter (especially of miniatures) to Charles 1., his 
wife being court-dwarf to tho queen. At their marriage 
the king gave away the bride, and Waller, the court poet, 
wiotc the well-know'ii lines — 

I assign or chance make others wivo, 
lint Nature did tltis match contrive; 

Kve might as well have Adam tied, 

As she denied her little bed 

To him for whom Ileav’n seemed to frame 

Aud measure out this little dame.” 

Gibson lived to teach drawing to both Queen Anne and her 
bister Queen Mary II. 

Ill our own times dwarfs are frequently exhibited for 
money, or exhibit themselves. A certain Charles S. Stratton, 
born in 1832 at Bridgeport, Connecticut, United States, 
took the name of Geiiend Tom Thumb, and gained a coii- 
side.ral)le fortune by ineuns of tho celebrated showman ” 
Bariium. When Tom Thumb was twenty -five, it is curious 
to note, he weighed 25 lbs. and stood 25 inches— exactly 
the same thing being recorded of Prince Colobri of Schles- 
wig (1 851). Kvcii 1ps.s in stature than Stratton were some 
tiny creatures who, after being exhibited as the ^lidgets,” 
were married in 1883. 

Enough has been said to show that dwarfs arc by no 
means unfitted for ordinary life. They can possess genius 
like Gibson, courage and pride like Sir Jellicy Hudson, 
business capacity like Stratton; they can be faithful 
partners for life, and can honourably bring up children. 
They are as a rule healthy, and frequently (as in all tho 
c.ises mentioned above) long-lived beyond the average. 
Exactly the reverse is the case in iicaily all these points 
with the feeble, ailing, stupid giants who from time to 
time appear. Guy Putin, a surgeon of tho soveuteentli 
century, relates an amusing and jierfectly authentic anec- 
dote as to this. The Empress of Austria had all the giants 
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and dwarfs of the empire brought together at Vienna for a | 
freak. It was feared lest the size of the giants should 
ten'ify the dwarfs, and it was thought better to seek other 
accommodation for the latter. But the event proved that 
it was the giants who needed help; for some little delay 
having occurred they came and begged that tliis might be 
speedily arranged, saying, with tears in their eyes, “ The 
dwarfs tease ns, insult us, and even cheat and rub ns, so 
that there is no bearing them.” As it was not possible 
to quarter them elsewhere, sentinels had to be posted in 
the castle to protect the giants from the dwarfs. 

DWA&'KA, a town of British India, on the peninsula 
of Katiawar, Bombay, within the dominions of the Gaikwar 
of fiaroda. As the traditional birthplace and residence of 
Krishna it is an important place of Hindu pilgrimage. Its 
permanent population is about 5000. 

BWl'NA, NORTHERN, tlie largest river that falls 
into the White Sea, originates in the confluence of twu 
smaller rivers, the Sucliona and Yug, in 60“ 46' N. lat., 
46“ 60' £. Ion. The Suchona, a navigable stream flowing 
from Lake Koubinskoe, and running tbrougli the south-west 
of the Russian government of Vologda, describes a course 
about 285 miles betuv^cen that lake and its junction with 
the Yug. Tlie Yug, flowing down from a morass on the 
northern slope of the Vologda Mountains, and in the upper 
part of its course washing the walls of Nikulsk, has a 
length of about 248 miles. These two rivers unite below 
the t^wn of Vcliki-Usstiug, and form the Dwina. From 
this point the Dwina flows in a general north-westerly 
direction through the governments of Vologda and Arch- 
angel, and discharges its waters through five arms bidow 
the town of Archangel into the Bay of Dwinskaya in the 
Wliite Sea. Its length is about 700 miles. It is navigable 
from the close of April to the drst week in November for 
A distance of about 240 miles. It generally 6ows between 
high banks, and is on an average 500 or OOO feet in width ; 
At Archangel this width is increased to 4 miles. Soon after 
it has received the Pinega on its right bank, it forms a 
number of islands, which extend to its mouth. Its chief 
navigable tributaries on the right are the Vltshegda, which 
falls into tlie Dwina near Kersheiisko, in Vologda, from 
which point the Dwina becomes navigable; and the Phiega, 
which enters the Dwina in the government of Archangel, 
A little above the town of Rliolmogory. By a canal winch 
joins the Keitma, a f eeder of the VitHhegda,with the Kama, 
A large tributary of the Volga, the communication between 
the White Sea and the Caspian is completed. On its loft 
bank the Dwina receives the Yaga and the Yamza or Kmtsa. 
The tides of the Dwina aro perocptible nearly 60 miles 
Above Archangel. The basin of the river occupies an area 
of about 140,000 square miles. Its waters abound in fish. 

DWINA, SOUTHERN. See Duna. 

DY'AHS are a people of Malay origin, constituting the 
Aboriginal inbabitimts of Bomeo. TJicy are divided into 
several tribes, and are for the most part grossly degraded 
and superstitious. Piracy was the common occupation of 
many of them till it was suppressed by Rajah Brooke, 
whose district of Sarawak contains what are now the most 
favourable specimens of the race. They cultivate rice and 
barter with the Chinese ; and since the British occupation 
of North Boxy.eo in 1882 many clTorts have been made, 
with var^g success, to induce these wild inhabitants to 
aettle down to civilized industry. 

' DY'AB is another name for the Pku&iian system ; as 
the latter name Is far the commoner, tlie system will bo 
treated of under that head. The name r/your was given to 
it because in Germany it is divisible into two well-marked 
groups (Gr. duo, two), 

DY'AUS, the San^rit form of the name of thj^supreme 
God, in Greek Zstfs, whence also TAeos. Hence also the 
Latin Jupifer from JS^euspater (father Zeus), and Uetts from 
TheoB, Dyaus and these other fonns come from the 


Aryan root ^diw to shine (in Sanskrit dyu). The 
Teutonic fonn is TVts, whence the OldeiSoglish (Anglo- 
Saxon) TiwtB dasg^ Tuesday, the day of the shining god, 
the god of battles. The French Dtsti, the Italian Dio^ 
&c., come direct from the Latin ; but it must not be taken 
that the Latin comes from the Greek, nor either from the 
Sanskrit Probably all the families derive directly from 
the unknown and assumed primitive Aiyq^ tongue. 

The whole idea of supreme deity among the Aryan 
nations may therefore be said to be expressed by *^the 
shining one,” and as it is common to every one of this 
largo family of tongues, it is certainly among the most 
ancient ideas in the world. 

DYEING and PRINTING (cotton or calico), the 
operation of impregnating textile and other substances, 
such as cotton, wool, silk, jute, linen, liair, skins, feathers, 
&c., with permanent colours. It is altogether a,^bemical 
process, and requires for its proper explanation and intelli- 
gent performance an acquaintance with the properties, of 
elementary bodies, and of the laws which regulate their 
combinations. The art of dyeing was known by the 
ancients, and practised to a considerable extent by the 
Egyptians, Phoenicians, Greeks, and Romans. The Jews 
in the middle ages were the principal x’eople who curried 
on dyeing. Italy, and especially Venice, for about three 
centuries almost exclusively practised this art. In Eng- 
land dyeing was for ages coniined to the apparent colours 
produced from vegetable juices, the cloth being merely 
plunged into the coloured liquid without any previous treat- 
ment but scouring. Up to the beginning of the sovcnteontli 
century the raw woollen clotim of England were sent to 
Amsterdam, and there dyed and dressed. Among the 
chief improvements made by moderns in dyeing is that of 
the employment of colouring principles derived from the 
mineral kingdom. Perhaps the earliest examples of bodies 
of this class that came to be used were iron buff and. 
Scheele’s green, which were followed by antimony orange 
and Prussian blue. The two chromates of lead, chrome- 
yellow and chromo-oraugo, were introduced in 1821, and 
these were soon followed by binoxide of manganese, which 
yielded a colour known as mangancso-browii. The coal- 
tar or aniline colours, derived mediately from a mineral 
source by the aid of advanced chemistry, extend this list 
indefinitely to a great many actual or possible tinctorial 
substances. 

The moderns have also become acquainted with many 
colouring substances derived from the organic kingdoms 
of whicli the ancients know notliing whatever. From the 
New World many dye woods and drugs have been pro- 
cured that had previously been totally unknown. Of these 
logwood, Brazil wood, Braziletto, fbivine, Nicaragua wood, 
orcbilla weed, annatto, fustic, quercitron, cochineal, Ac., 
arc examples. In like manner now dyeing snbstanoea have 
been discovered in the old continents, and from Africa are 
procured bar-wood, camwood, and indigo ; and from Asia, 
catechu, aloes, barberry root, indigo, galls, kermes, saundera 
wood, soorangoe, safflower, sapan, red-saunders, turmeric, 
munjeot, lac, &c.; and from European sources madder 
(from which many colours are derived), woad, archil,* 
French berries, alkanet, stunach, Ac., are obtained. 

Colours are not immanent, but the result of the action of 
light on the Bujistances that give them out. The sunbeam, 
as is well known, can bo resolved by the prism into seven 
sorts of rays — the red, orange, yellow, green, blue, indigo, 
and violet; but the actual number of primary colours may 
nevertheless be infinite. A red substance reflects the red 
rays only, or in greatest'ahnndance, and sj of other colours. 
The art of dyeing, considered optically, consists in fixing 
upon fabrics, by means of chemical attraction, substances 
which act upon light in a different manner from the original 
surfaces of the fabrics themselves. The dyer should be 
acquainted with tlie law of the simultaneous contrast of 
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colours, whereby ho will be able to heighten or subdue the ' 
tone of oolom# on placing them side by side. Colours 
appear most different as to their optical composition when 
the complementary ( 1 . 6 . the spectrum-remainder) of the 
one of them is added to the colour of the other. Thus, put 
a green band alongside an orange band ; the red colour 
oomplomentaiy of green being added to the orange will 
make it appear^dder ; and in like manner the blue, com- 
plementaiy of orange, being added to the green, will make 
it appear more intensely blue. Dyeing, as has been already 
stated, has its foundation as an art laid in chemical 
science ; and Bergman appears to have been the first who 
refemd to cliemical affinities the phenomena of dyeing. 
Having plunged wool and silk into two separate vessels 
cemtaining a solution of indigo in sulphuric acid diluted 
with water, he observed that the wool abstracted much of 
the colouring matter, and took a deep blue tint, but that 
the Bilk was hardly changed. Ho ascribed this difference 
to the greater affinity subsisting between the particles of 
flulphate of indigo and wool than between these and silk. 
The wool was seen to be able to attract the whole of the 
indigo, while the silk conld separate only a little of it. The 
inference that he drew from tliis was that the permanence 
of a colour given to a fabric might be measured by the 
intensity of this attractive force. 

The preparation of fabrics lor the dye vat is an im- 
rtant part of the dyer's art. All foreign matters must 
separated from tlie goods, so as to render them mon; 
apt to unite with the colouring tinctures to be fixed upon 
them. These foreign matters are cither naturally inherent 
in tlie stuffs, or added to them in the spinning, weaving, or 
other manipulation of manufacture. The ligneous fibres 
must be freed from the coloured azotized varnish on their 
surface, from a yellow colouring matter in their substance, 
from traces of lime and iron, from chlorophyll or leaf- 
gi'ecn, and from lactic acid. Alkaline lyes are usually 
employed for cleaning cloths from these natural and inci- 
dental impurities. A weak bath of soda has the property 
of preparing wool for taking a uniform dye, but it must be 
well rinsed and aired before being put into the dye vat. 

Dye-stuffs, whether of vegetable or animal origin, though 
snsceptible of solution in water, and in this state of pene- 
trating the pores of fibrous bodies, seldom possess alone 
tl)e power of fixing their particles so durably as to bo 
capable of resisting the action of water, light, and air. For 
this purpose they require to be aided by another class of 
substances called mordants^ referred to in the second part 
of this article. These bodies may or may not possess 
any colour in themselves, but serve in this case as a bond 
of union between the dye and the fabric to be dyed. Mor- 
dants occasionally modify the dye by forming with the 
colonring particles an insoluble compound, wliich is de- 
posited within the textile fibres. Mordants ore a pretty 
numerous class of substances, which increase as the re- 
sources of the dyer's art extend. Among these may be 
named alum, nitro-muriate of tin, nitrate and acetate of 
iron, the acetates of alumina and of copper, hlack-iron liquor, 
and other chemical compounds having tho trade name of 
bar-wood spirits, plumb spirits, yellow spirits, &c. Such 
dyes as are capable of passing from tho soluble into the 
insoluble state, and of thus becoming peimauent without 
the addition of a mordant, have been called substantive, 
and all the others have been called adjective colours. 
When a mordant is applied to any stuff, tho portion of it 
remaining loosely on the surface of tho fibres should bo 
removed, otherwise it is apt to combine with the colouring 
matter and for|p an external crust of mere pigment, which 
would block up the pores and obstruct the entrance of tho 
dye into the interior of the filaments. For this reason 
the stuffs, after the application of tho mordant, are drained, 
squeezed, washed, and sometimes, particularly with cotton 
and linen, stove-dried. 


Dyeing vats or coppers are heated directly by a furnace 
or by means of steam conducted in a pipe from a boiler at 
a distance from the vat. In the first case the vessels are 
almost always made of copper, only in special cases, for the 
scarlet and some delicate silk dyes, of tin ; in the second 
case they are of copper, iron, or wood. Madder and indigo 
vats, when heated by steam, liavs it either admitted directly 
Into the liquor or made to circulate through pipes plunged 
into it or placed between the copper and an exterior iron or 
wood case. Dyeing with heat favours the production of a 
more uniform colour than dyeing in the cold. Time, also, 
is thus saved; the ingi'cdionts, becoming less viscous, pene- 
trate the fibre more rapidly. 

To pn^paro cotton yarn for dyeing the cotton is soaked 
in warm water for several liuurs until thoroughly wet, and 
next rinsed. Tho bniidles of yarn are then loosed, and 
each roll of yarn is put upon a wooden pin about 8 feet in 
length and inch in thickness, six pins or sticks form- 
ing a bundle. If tho colour to bo dyed be dark, such as 
brown, black, orange, deep blue, &c., the yarn is now 
ready for the dyeing operation; but if for light shades, 
such a.s pink, sky blue, &c., the yarn must bo bleached 
previous to being dyed. This operation of bleaching is 
effected by tho use of hot dilute bleaching liquor, and by 
subsequent w.ishiiig in water slightly acidified, followed 
by other waterings till all acid is removed. 

The prt5j)aration of cfitton cloth for dyeing bos been 
already alluded to in general terms. It is first stemicd for 
some hours in alkaline lye, to remove oil, grease, Messing, 
or other impurities it may have contracted in the weaving, 
and what may adhere to it from natural causes ; it is then 
thoroughly affused with clean water. When there is a dash 
wheel it should be used for this washing. 

Silk is scoured by means of boiling in soap and water, 
whereby it is freed from a sort of natural gum or varnish ; 
if intended to be very white, it is bleached by humid 
sulphurous acid. 

Wool is first washed in running water to separate it.s 
coarser impurities; it is then deprived of its yolk (a 
species of animal soap secreted from tho skin of tlio 
sheep), cither by the action of ammoniacal urine, by soap 
and water, or by a weak lye of carbonate of soda or 
ammonia; aqueous 'sulphurous acid, or the fumes of 
burning sulphur, are employed to give it its final bleaching. 
Wools present remarkable differences in their aptitude for 
combining with dye-stuffs, which depend upon the differcut 
structure of the imbrications of the fflaments. 

It would greatly exceed the limits of this article to 
attempt to specify tho scores of receipts known to the 
trade for producing colours on cotton, silk, and wool, or on 
combinations of these textile substances. The following 
list of dyes and colouring substances whicli produce them 
may prove iisefiil : — 

Red, — Coeliinenl, kermes, lac, madder, embracing scvernl 
of its dcrivative.s, archil, safflower, Brazil wood, logwood, 
pcriodifle of mercury, alkaiiet. 

Yellow, — Quercitron, wold, fustic, annatto, turmeric, 
Persian berries, willow, peroxide of iron, chrome yellow, 
sulphide of arsenic, hydro-suli)hidG of antimony, &c. 

Jilw, — Indigo, woad, Prussian blue, timisolo or litmus, 
logwood with a salt of copper, orecine, &c. 

BUwk, — Galls, sumach, logwood, walnut shells and 
other vf‘gctablcs which contain tannin and gallic acid, 
along with fernigiiicms mordants, &e. 

Green, — Combinations of blue and yellow dyes, chromo 
gn*en, Schcele's green, fustic wUJi Prassian blue, Chinese 
green, &c. 

Orange, — Annatto, and mixture of red and yellow dyes ; 
snbehromato of lead. ^ 

Brown, — Catechu, manganese, varying proportions of 
logwood and Lima wood. 

Fawn, — Walnut rinds, sumach, henna, sandal wood. 
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Purple , — Purpurine from madder, sumach with red 
spirits and logwood, murexide (very unstable) — using for 
silk corrosive sublimate as mordant; and in dyeing cotton 
or wool a double chloride of tin and ammonium. 

CoAi. Tar or Aniune Dyes. — Coal tar has been 
made to yield, by more or less direct processes, a variety 
of valuable dyes, many of* which arc romarkablo for their 
beauty and intensity. The principal dates in connection 
with them are — tlic discovery ot mauve by Perkin in 
1856, of tho arsenic process of manufacturing rn^onta 
by Medlock in 1860, of tho dia^o-compounds by Gricss in 
1864, and of artificial alizarin hy Perkin, Graebc, and 
liebeimaun in 1868. Artificial alizarin iias now almost 
entirely supplanted madder. The annual value manu- 
factured coal-tar colours is about £6,000,000. 

Most of the colours under consideration can bi; brought 
into solution for dyeing purposes by treatment with weak 
alcohol or glycerine, or some convenient acid; water is 
frequently sufiicient, even for the more sparingly soluble 
ones. Some of the early discoviTed and almost insoluble 
dyes have been .abandoned, their place being now occupied 
by what are called “ sulphonic ” soluble derivatives. The 
more stable cohmrs ato in general characterized by con- 
siderable chemical complexity. 

The experience of dyers has conclusively shown that, in 
many cases, coal-tar colours require no mordant. Wool 
nnd silk, if carefully cleansed, r<‘adily combine with them 
as a i^iolc, according to the ordinary laws of chemical 
change; cotton, on the other hand, hardly attracts them 
at all. In the two former coses the usual vat practice is 
to immerse the goods in a very weak solution of the dye, 
at from 60® to 90° C., work well, and allow them to re- 
main until sufficiently tinged. The temperatures should be 
kept as low as possible, in order to avoid tlio dissociation 
of the colour wliich is now known to take place. Wlien 
tliO colour is naturally deposited with otherwise uncon- 
trollable rapidity, a srimll quantity of some retarding 
agent, such as sodic or magnesic sulpliatc, is added to tho 
bath. Jn some cases, such as that of Nicholson’s blue, 
the goods arc worked in an alkaline colourless solution of 
tho dye, which is afterwards developed by souring. In 
the treatment of cotton various mordants are used; but 
the most efficient is antimonious oxide, deposited from a 
solution of emetic tartar. In dyeing and printing with 
alizarin, the old madder processes are still in substance 
emjdoyed, the artificial dye taking the place of about one 
hundred times its weight of madder. Some particulars as 
to tho more important of tho coal-tar colours are recorded 
below. 

Yellow , — Picric acid, or triuitrophcnol, gives u fine yellow 
tint with a greenish shade; it is chiefiy used to modify 
other colours. Martins’ yellow is prepared from naplitha- 
lin, and has a much purer golden tint. Ohrysaniline has 
somewhat of an orange shade. There arc muny other 
yellows, chiefly nitro-compoimds. 

Of these the commonest is magenta, itself colour- 
less, but whose salts have a purple-rod tint. It is not now 
much used alone, but more often in association with other 
colours ; and is itself tho starting-point for the manufacture 
of a whole series of tinctorial derivatives. SafiTranine is n 
beautiful,. but rather fugitive rose-rod, soon fading in strong 
sunlight. It is much used in calico printing, with a 
stannous mordant, and for giving a finish t(j poor qualities 
of < Turkey-red. Aurine and coralline, allied reds of a 

* crimson character, are also frequently einidoycd. “ Bicbrich 
scarlet” and crooeine ore diazo-compounds, fast and beauti- 
ful scarlets, in* great request for wool and carpel dyeing. 
This class of compounds represents tho most recent direc- 
tion of organic research as connected with dyes. 

lilue , — The fastest blue is perhaps triphcnylrosaniline 
or “opal” blue, now for the most pm-t superseded, on 
account of its insolubility, by Nicholson’s blue, which is 


prepared from it by the action of strong sulphuric acid ; 
the latter, however, is a fairly fast colour, %ery often used 
as a substitute for indigo or wool. Hoffmann’s “ violets” 
have long been popular among dyers; they are ethyl- 
derivatives of magenta, and red to blue as their ethylio 
constituent increases. Mauve, or aniline violet, is prepared 
by oxidation proeesBOS from pure aniline salts ; it is now 
in but small demand, and only employed blending or 
toning. Other blues, of more or less modined tint, can be 
made by acting witli ethylic iodide on mauve ; or, directly 
from aniline, by some variation in tho process of oxidation. 
Indophonol blue, recently introdneed by Witt, is employed 
as a substitute for indigo. It gives a good fairly pure blue 
on wool, but is much more employed in calico printing 
than in dyeing. While much resembling indigo in its 
application and treatment, it differs in its constitution 
much from that substance, being tho result of oa^diziug 
certain poradiamines in presence of a phenol or naphtol ; 
the latter method gives the fastest shades. 

Green , — This colour is often produced by simultanoous 
or alternate dyeing with blue and yellow. Of “self- 
greens,” aldeliyde green and Hoffmann’s (or iodige) green 
are in most request. Aldehyde green is very brilliant, but 
somewhat unstable, and therefore generally made as required. 
It is prepared by treating sulphate of magenta with alde- 
hyde and sodic hyposulphite in succession, and principally 
eiiqdoyed as a silk dye. Hoffmami's green is an ethyl or 
methyl derivative, and a good deal used by the printer. 
Tlio greens are the least numerous and the least stable of 
the aniline colours. 

Brown , — The only brown of importance is “Bismarck” 
or phenylcne brown. It readily dyes wool and silk, a soap- 
bath being used in the latter case. It is not very fast 
under washing. Thero are various other browns of less 
definite composition, but all more stable, on the whole, tlian ^ 
the greens. 

Aniline black is perhaps the most satisfactory 
in ]>oiiit of stability of all tho coal-tar colours. On a small 
scale it is sold as a marking ink under the name of 
jetolino. It is not applied to wool or silk, but is to some 
extent in request as a dye for yarn. In this case tho first 
bath consists of a ferrous salt, in which tho goods are 
dipped and then wrung and aired ; they are then immersed 
in an acid mixtnro of chlorate and aniline salt, heated to 
70° C., wrung out and aired. Blacks developed below 7 0° C. 
ai*e apt to “go back,” as it is termed, and become greenish. 
For calico printing, pastes having an extensive range in 
point of composition are printed on by tlie machine. All 
of these contain, in addition to the usual thickener, pure 
hydrochloride of aniline and some agent intended to “ carry” 
oxygen from the air. Cnprous sulphocyanide is very com- 
monly employed as a “ carrier ; ” sometimes a mixture of 
tliis or some other copper salt with vanadic acid or am- 
monio vpnadato, sometimes vanadate alone. In the last 
method, which probably gives tho best results, about a grain 
of vanadate is ^dod to a gallon of paste, and the black, 
after development at 70° 0., is enriched by a passage 
through a cumber into which ammonia vapour is freely 
delivered. The whole process of dovelopbg only requires 
a few minutes. Aniline black is scarcely attainable by 
ordinary chemical reagents, and remains uninjured when 
soaped, even severely. 

There are a number of other aniline or coal-tar colours 
all more or less interesting, and some of thorn having 
special peculiarities. Eosino, for instance, contains a large 
quantity of bromine, and is most remarkable for the playoi 
colour it exhibits. It is in considerable Remand, in spite 
of its rather fugitive character, both as a paper-stain and 
a dye, being frequently used in the latter capacity to give 
a bloom to other colours. “ Vermilionette,” a cheap sub- 
stitute for vermilion, is merely rod lead stained with thia 
elegant dye. 
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The bcautifal colours vrlnch Mr. Greville ^yilliams pre- | 
pared many yed^a ago from dnchonine oil deserve a passing 
notice here, but ore now only of historical interest. The 
bases contained in bone oil will, it is probable, cro long be 
utilized as sources of dye. 

Priktiko Cotton or CALico.—This is the art by 
which, through colours and variations of tint, artistic and 
other ornamental forms are impressed or stencilled on cotton 
cloth. This name is now extended to signify the employ- 
ment of coloured designs for the decoration of all sorts of 
woven fabrics — calicoes, muslins, linens, silks, or woollens, 
or of the many mixed varieties composed of different tex- 
tile materials. The art of calico printing, it may be in- 
ferred from Pliny, must have been known to the ancient 
Egyptians, who were skilled in dyeing cloth of \'arious 
shades in the pattern by one operation of the dye bath. 
It has been practised from time immemorial in India, where 
also the use of woodcuts with resist pastes for forming 
any desired figures or spots on the cloth has long been 
common. The Chinese employed block-printing lung hc- 
iove any species of printing was known in Europe, and 
processes of printing on cloth similar to the Indian and 
Chinese have long been practised in Asia Minor and the 
Levant. Augsburg was famous for its printed linens and 
cottons towards the close of the seventeenth century. 
About the year 1690 calico printing was commenced on 
the hanks of the Thames, at Richmond, by a Frenchman. 
The art was first practised in Scotland in 1788, twenty- 
six years previous to its introduction into Lancashire, 
where in 1764- Messrs. Clayton of Bamber Bridge, near 
Preston, carried it on. Roller printing became a practical 
success with the introduction of Bell’s machine in 1785. 

Calicoes, muslins, &c., intended for printing ore first of 
all freed from their fibrous down, on the side to be printed, 
by the action of tho singeing macliiue. This consists of 
a semicylindcr of iron or copper laid horizontally, and kept 
at a chen'y-red heat by a fumaco or a range of non- 
luminous gas-jet flames. The cloth is drawn over this 
hot metal surface with a steady continuous motion, and at 
a rate suited to its texture. The cloth is next well 
bleached, because tho whiter it is the more light it will 
reflect from its surface, and the more brilliant will be the 
colour of its dyes. The goods are next rinsed, dried, and 
bleached. 

There are four methods of printing figures or designs 
on calicoes or other rioth : first, by small wooden blocks 
worked by the hand, on which the pattern is cut or other- 
wise produced in relief; second, by lai'ger wooden blocks, 
also in relief and combined in a frame ; third, by fiat en> 
graved copper plates; fourth, by engraved copper cylinders. 

The hand blocks, which from being formerly made of 
sycamore wood with the pattern cut out upon them in 
relief, have as a later improvement tho pattern raised on 
the surface of a plain block, by pieces of flat copper or 
brass wire of various thicknesses and forms, produced by 
drawing the wire through dies of different thicknesses and 
shapes. These pieces of wire are forced into the wood 
at tile traced lines of the configuration by the taps of a 
hammer, and the external surface of the block is then 
filed flat. Still later, stereotyping has been applied to the 
production of printing blocks. A mould is first token from 
a model, and from tne mould fixed in a block copies are 
produced in the common stereotype metal. 

Calico printing by the hand is performed by applying 
tho face of the block to a piece of woollen cloth stretched 
over a sievo-hoop or drum that, by means of a flat brush, 
has been imbuad with the colouring matter of a thin pasty 
consistence. The block is then applied to tho surface of 
the cotton cloth while extended upon a flat table covered 
with a blanket, and the impression is transferred to it by 
striking the bai^ of the block with a light mallet Every 
time that the workman presses his block; upon the sieve in 


order to charge it with colour, it becomes the duty of an 
assistant to brush over tlie woollen surface in order to 
craso the mark that the pressure had previously made on 
it, so that the block may be evenly charged with colour for 
the next operation. 

Printing Different Colours with one Block . — If tho 
pattern contain five or more colours there must in general 
bo as many blocks as there are colours, all of equal size, 
the raised jiortions in one of which take up colour corre- 
sponding with the depressed portions in the others which 
do not. Considerable improvement bos been made upon 
this method of printing simultaneously different colours 
with one block. By this plan three or more oblong blocks 
are laid side by side, and are imbaed with different colours 
all at the same time from a trough arranged for tho pur- 
pose. The hand block has now to a considerable extent 
been superseded in France and Belgium by an apparatus 
called the Perrotine, which was introduced in 1884 by its 
inventor, M. Perrot of Rouen. This machine is ratlier 
complicated, and very ingenious in construction. In 
operation it presents throe thin wooden blocks, engraved 
in relief, about 8 feet long and from 2 to 5 inches broad, 
that arc successively brought to bear on three of the four 
faces of a prismatic roller of iron, round which tho cloth 
is snccessivcl}- wound. Each block rests on springs, which 
enable it to press with tho delicacy of a skilful arm, and 
each receives its peculiar coloured paste from a woollen 
surface imbued by a mechanical brush in rapid alternation. 
'Hic cloth advances to be printed by a length exactly equal 
to the breadth of the block, and with it the endless web 
and the blanket, so that tlie portion of the fabric which 
leaves the tliird block behind is fully printed ; that which 
was under the second advances opposite the third; that 
which was under the first moves along to the second ; and 
a fresh breadth of the white or unprinted fabric arrives 
opposite the first. In 1844 M. Perrot improved liis 
machine so that it could print four colours. Two men 
could print with tlio perrotine from 1000 to 1600 yards 
of calico daily — ^an amount of work which with the ordinary 
block would require twenty-five printers and as many 
juvenile assistants. 

Cylinder Printing followed copperplate printing in the 
order of time, and was a vast improvement upon the latter. 
The flat plate used formerly appears to have suggested the 
cylinder. The latter consists of a very thick tube of copper, 
ordinarily about 8 feet long and 8 or 4 inches in diameter, 
the surface of which is engraved, partly by hand graver, 
but mainly by the mechanical pressure of a steel roller on 
which, by means of a (/te, the pattern had been previously 
impressed. The die is itself a sliort steel roller, which is 
softened before being engraved in intaglio; it is then 
hardened and made by a powerful press to transfer its 
design in relief to a similar die, called tho mi/f, which is 
tlie one used for transferring the design to the copper 
cylinder. Sometimes tho die is cut on the plate, and the 
pattern is transferred in relief to the mill ; in other cases 
the die is cylindrical, and tho mill flat. Part of the pat- 
tern is frequently produced by etching with nitric acid ; in 
such cases llio polished steel cylinder is covered with a 
thin coat of wax or varnish to prevent the action of tho 
acid, except where tho surface has been acted^ on by a 
diamond or steel point in delineating tho design. The 
electrotype has also been used for producing designs on 
tlie printing cylinder. 

The single cylinder, or one-colour machine of the 
French, will afford in its main outlines the simplest illus- 
tration of this advanced method of calico printing. Tho 
cylinder or roller bearing the engraved pattern is sheathed 
upon a strong iron shaft or arbor carrying a toothed^ wheel 
at its end, in order to make it gear with the other parts of 
the machine, which witli it are mounted on a steadfast iron 
frame. Tho cylinder revolves in contact with another 
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cylinder or drum above, and with a colour roller, covered 
with a blanket, which is partly submerged as it turns in a 
colour box below. From this source the engraved cylin- 
der is supplied with an abundance of impressible colour, 
and is deared from superfluity by the thin edge of a flat 
steel blade called vulgarly “the doctor” (Lat. ductar). 
The cylinder, as it escapes from this wiping implement, 
acts upon the calico, which continues to |>as8 between it 
and the pressure drum above, and to whicli some spring is 
given by a layer of old goods and blankets between it and 
tho drum. Another shnilur blade, called the “ lint doctor,” 
is generally placed on the other side of the cylinder, to 
remove any fibres that may ailliere to it through contact 
with the calico. Tho drum may have its pressure increased 
or diminished by means of bovil gearing or the operation 
of screws. So also the coloured trougli may bo raised or 
depressed by screw action. I'lic unprinted cloth is given 
off from a large bobbin, fixed at an elevation on the machine, 
and is stented or stretched in its course to the printing 
cylinder, whence it is led otf into a drying cliumbcr, within 
which it traverses a scries of rollers, and is finally wound 
on a drum in a perfectly dry condition. 

Where several or iiiUny colours, are introduced, greater 
complexity of structure is, of course, given to the inU- 
chinc. The French four-colour apparatus of this kind 
presents each of the engraved cylinders as containing only 
a part of the pattern to bo printed ; and supposing the 
colours in the pattern to be rod, blue, yellow, and lilac, 
0110 cylinder carries the red, another the blue, the third tho 
yellow, and tho fourth the lilac. Each cylinder has imdcr 
it its own doctor, roller, and colour trnngli, and all the four 
cylinders are distributed around the under half of one large 
pressure drum common to the whole. 

The preparation of the colours and mordants for calico 
printing, as this art is now carried on, demands a large 
amount of cliemical knowledge. Calico printing is a 
species of topical or surface dyeing, and in this process 
dye-stuffs capable alone of imparting fast coJours to calico 
have been C£^ed aubstantive^ and such as require the In- 
tervention of a mordant adjective colouring principles. 
Indigo, catechu, and certain metallic oxides belong to tho 
former class; madder, cochineal, and Persian berries to 
the latter. The mordants, the principal of which are 
acetate of alumina and acetate of iron, albumen, and 
lactarine, are first applied to tho calico by means of 
wooden blocks, copper plates, or cylinders, upon which 
the requisite patterns are engraved. When albumen is 
used as a mordant, this is fixed by exposure to a steam 
heat. The cloth is then passed through tlilft colouring 
bath, and afterwards exposed to bleaching, or is washed. 
The colour flies from those parts which have not received 
tho mordant, and is permanently retained on those parts 
to which tho mordant has been applied. Sometimes tho 
mordant and colour uve printed together, and then fixed 
by steaming. When the cloth has been subjected to the 
action of steam, tho colour and albumen or mordant mixed 
with it are rendered insoluble, and remain fixed on the 
fibres of the stuff. 

The art of thickening mordants, or of giving .them the 
consistence necessary to render them fit for different sorts 
of printing, is aiy important section of tho art of the calico 
printer. Without thickening the colour would otherwise 
run or flow, and the patterns would lose their regularity 
. and shoipnesB of outline, assuming both different shapes 
^and shades. The substances used as thickening must 
not dispute with the doth the power of uniting with the 
colouring matters, otherwise, on re'moving tho thickening, 
the colour would also disappear. The materials usually 
employed are starches, various gums, and mixtu^s of 
gums* with other substances, such os gum-senegal with 
pipe-clay, salep, glue, &o. 

There are seven different styles or processes of calico 


printing, each requiring methods of manipulation more or 
less peculiar to itself j — 1, Tho madder ^ chints stylo ; 
2, tho padding style ; 8, topical style ; 4, resist or reserve 
style; 5, discharge style; 6, China blue or pottery styles 
7, tho mondarining style. 

In producing tlie madder stylo tho first process is that 
of printing ou the white cloth, either with the block or 
maebine, one or more mordants, “ sighteagd ” with some 
fugitive colour and of tho desired 'pattern. The kind of 
mordant will depend on the colour which it is desired to 
produce in tho dye-beck. Tho cloth, after being mor- 
danted, is pretty quickly dried, and is tlien exposed to a 
warm moist atmosphere, or aged for some time, and next 
dunged. This latter process is important, and demands 
great care; it consists in drawing the goods through a 
solution of cow-dung, or else through dung, substitute, or 
sometimes, for delicate colours, through a brau-bath,Svhero- 
by a part of tho nndccomposcd mordant is separated from 
the cloth, and some of the superfluous thickening materials 
are dissolved and removed. The mordant is, besides, more 
strongly fixed in the texture by uniting with some of tho 
constituents of tho dung or of its substitutes. On being 
removed from the dunging-bath tho cloth is rinsed, and tho 
desired colour is then brought up in the madder dyo-bath, 
the tinctorial matter attaching itself pennanently only to 
those parts of the cloth on whicli the mordants have been 
applied ; artificial alizarin, however, is now invariably used 
instead of madder. 

In tho second or padding style of printing, tho wholo 
cloth is first imbued with a mordant by padding, and 
sharply dried; tlie different coloured figures are after- 
wards raised by tho topical application of other mordants 
joined to the action of tho dyo-bath, or the cloth may bo 
first printed with one or two saline solutions, and be after- 
wards padded uniformly with the other. To produce a ^ 
ground of Frussiau blue, the goods may be padded in a 
solution of acetate and sulphate of iron, and afterwards 
winced in a solution of yellow prussiate of potash. Or to 
produce a design or pattern in the same colour, the clotli 
is printed with the mixed eolation thickened with gum, 
and after being aged it is winced in chalk-water, cleaned, 
and then winced in a solution of prussiate of potassa. For 
a chrome yellow the pad should be acetate or nitrate of 
lead, and the solution bichromate of potash. Iron, buff,, 
or chamois, manganese bronze, chrome orange, and other 
mineral colours, are applied in the same manner cither for 
grounds or designs. 

The third or topical style, for spirit and steam colours. 
This distinction rests upon the circumstance that tho 
colours are applied topically, or on the surface, and are 
printed on the cloth along with the mordant, and ore 
afterwards fixed by exposing the cloth to steam. The use of 
albumen as a mordant is an example of this ; when it is 
coagulate by the steam heat, the colouring matter mixed 
with it is thereby attached to the cloth. The reason for 
this process is founded on the fact that some dye-stuffs, 
such as indigo, annatto, and safflower, are either of them- 
selves insoluble, or but slightly soluble in water, and 
therefore cannot be applied by the common maddering 
process. When these or tlieir alkaline solutions are formed 
into a paste and printed on the cloth, some of them acquire 
a certain fixity by mere exposure to the air, others require 
that they should be imbued with a mordant, and subjected 
to the action of steam. A considerable variety of colouring 
substances admit of being fixed by this latter process, 
and are thence called eteam coloun. AU fugitive topical 
colours not fixed by steam are called mrit or ftmeg 
coloura. These lattw are produced by nuxtnre of vege- 
table dye extracts and solutions of tin, commonly called 
spirits by dyers. Spirit chocolate is pranced by extracts 
of Brazil wood and logwood, chloride of tin, and a little 
nitrate of copper— all mixed, tiuckonod, and merely printed 
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on. A spirit red Sb given by extract of peach-wood and 
tin, with a little titrate of copper. Prussian bine is pre- 
pai-ed for topical printing by grinding in a mill for the 
pui'pose, and triturating the powder with a Bolution of 
chloride of tin ; it is then thickened and printed on the 
cloth. There are several kinds of steaming apparatus 
employed in this sort of work, generally called the cask or 
drum, the chest, ^e lantern, and the chamber, whidi are 
so many receptacles for the cloth after it has passed the 
printing machine and received the colours to be fixed on 
the fabric. The operation lasts twenty or thirty minutes. 

The fourth style of colouring, cdled the resist or reserve 
style, signifies that the whole surface is impressed with 
figures in a resist paste, and is afterwards subjected to a 
general dye, such as the indigo vat. The paste is after- 
wards dissolved off in a hot or acid bath ; the effect pro- 
duced i%that of white or coloured patterns on a blue or 
otherwise coloured ground. There arc two great kinds of 
resists — mechanical and chemical; the first named are 
chiefly of an nnetnous natui'e, or substances having for 
their base resins, fatty bodies, or essential oils, and are 
used for silks or woollen goods. The chemical resist 
pastes are various ; one consists of nitrate and subacetate 
of lead, acetate of copper, gum, and pipe-clay ; a second 
of acetate and sulphate of copper, acetate and sulphate of 
lead, and gum ; a third of pipe-clay, corrosive sublimate, 
gum, and olive oil. The resist paste is generally printed 
on the cloth by a cylinder machine ; the cloth is then died 
in a bath, and cleaned and brightened by subsequent 
processes. 

The discharge style, or fifth in the series, relates to 
the application of a substance called a diecharger to the 
already dyed or mordanted cloth. Various coloured figures 
or patterns are, on this plan, produced by discharging por- 
tions of the ground, attention being given to the chemical 
relation between the ground and the discharger. The 
pastes used consist, in one example, of oxalic acid, tartaric 
acid, lime juice, pipe-clay, and gum ; another, of a nitro- 
muriatic solutiou of tin, thickened with wheat Hour; 
another consists of lime juice, tartaric acid, nitrate of lead, 
pipe-clay, and gum. On washing the fabric, or passing it 
through chloride of lime solution, that pai't only of the 
ground colour remains which has not been printed over 
with the paste. Dischargers for mordants must be such 
as shall be capable of combining with the metallic oxides 
which constitute the bases of these mordants, while at the 
same time, the combination so formed shall nut itself act 
as a mordant. Three organic,acidB — ^tho tartaric, the citric, 
and tlie oxalic — are chiefly employed for this purpose. 

The China blue style, or sixth in the series, is practised 
only with indigo, the pigment being printed on the cloth 
in its insoluble state, and dissolved into the texture by the 
successive application of lime and protosulphate of iron 
with exposure to air. According to this process the in- 
soluble indigo is first printed on the cloth mixed with cer- 
tain ingredients, such as indigo, orpiment, sulphate of iron, 
gum, and water; and then it is reduced to the soluble 
state and washed into the pores of the stuff by a series of 
alternate immersions in allraline and iron solutions. Dif- 
ferent shades of bine are by this means dissolved upon the 
fabric, BO as completely to penetrate its texture without 
intermixing with each other. For a pattern in China blue 
to consist of one, two, three, or any number of these 
shades associated with white, the proper shades arc 
selected, and the colour.^suitably diluted and thickened, is 
printed on the stuff with a sepaaate block or cylinder for 
, each shade. ^ 

Lastly, there is the style of mandarining. The chief 
feature of this so-called style is that of communicating a 
yellow or orange colour to g^ds by exposing them to the 
action of nitrio acid. This is practised only on silk and 
woollen stuffs. 


These distinctions of styles are to be understood as 
marking strong, rather definite, distinctions in this great 
art— M pointing at so many prevailing features whioh are 
sometimes blqpded and subdued more or less in single 
examples. The madder or alizarin style is still the most 
extensively practised, and may be regarded os affording the 
most varied illustrations of tlic art. 

DYER* JOHN (1700-1767), is remembered in Eng- 
glish literature by his excellent poem in eight-syllabled 
verse “Grongar Hill,” published in the same year as 
Tliomson's “ Winter,” and proving a not altogether un- 
worthy rival (Ion go intervallo') in the reviving school of 
natural observation. Dyer’s longest piece, “ The Fleece,” 
is in four books in heroic metre, and has for subject the 
tracing of the wool from the sheep's back to its operation 
as an article of commerce upon the world. 

To censure trade 

Or hold her busy people in contempt 

J^et none piesumo/’ 

is his theme. Dyer’s verso well repays the reader ; much 
genuine poetry is obtained from tlie simple themes he- 
chooses. He was by profeshion a clergyman of the Church 
of England (rector first of Belchford, afterwards of Con- 
ningsby, Lincoln\ and his life was altogether uncventfnl. 

DYKES (Dutch, dyh\ artificial mounds raised by the 
sides of rivers or along the sea-shore in order to prevent 
inundation. The term Uvee is used in Franco to signify 
this species of embankment, of which the levees of the 
Mississippi near New Orleans afford a good example. A 
dyke must bo of sufiicieiit breadth and height to resist the 
water, and should be made with an easy slope, to allow the 
flood to rise without any particular impediment. The Dutch 
have long been distinguished for their ingenious system of 
dyking; by no people has the erection of dykes been carried 
to sneh a length. One of the most gigantic of these dykes 
is that along the Holder. It measures about 6 miles in 
length, is 40 feet broad at the summit, along which there 
is a good road, and descends into the sea by a slope of 200 
feet, inclined about 40 degrees. The cost of keeping these 
works in repair is however very great, and only their 
absolute necessity for the safety of the country could have 
induced such vast expenditure of labour and money. 

DYKES are more or less vertical sheets or walls of 
rock traversing rocks of a different nature. Intrusive 
sheets of a similar nature, but more or less horizontal, are 
spoken of as veins. Dykes are frequently more parallel- 
sided and wall-like in structure than veins (the word dyke 
being the north-country word for wall), but neither this 
characteristic nor their greater inclination to the horizon- 
tal justify their separation ; their origin and character are 
the same. Some writers, indeed, treat of both as dghes, 
using the term vein to denote a mineral lode, ^kes are 
generally formed by the intrusion of molten roclr into the 
rents and fissures in other rocks, the molten rock solidi- 
fying, and being easily distinguished from the surrounding 
rock by its difference in texture and composition. These 
Intrusive sheets cut not only through stratified and meta- 
morphic rocks, but even through other igneous rocks. 
Thus dykes of pegmatite and elvanite are fonnd traversing 
granite ; sometimes veins of granite arc found cutting into 
large masses of granite, the texture of the vein being gene- 
rally finer in grain than that of the surrounding rock in 
this case. Intrusive granite masses often send out branchea 
and sheets in all directions into the surrounding rocks. ^ 
All the commoner eruptive rocks, such as dioritc, granite^ 
fclsite, diabase, basalt, &c., occur as dykes and veins. 
Sometimes the rock composing the dyke is hai'der than 
the surrounding rock, and as the latter wears away, staipds 
out like a wall ; occnsionally the reverse is the case, and 
deep trenches mark the removal of the material of tho 
dyke by denudation. The vertical walls of Val di Bovo 
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(Mount Etna), standing out from the soft tuff cones, nre 
excellent examples of the former phenomenon, while the 
coasts of the Inner Hebrides and Clyde afford 

examples of both. In some parts of the west of Scotland 
the dykes stand np so prominently from the ground that 
tliey are used os inclosures. 

Dykes vary in thickness from an inch or two up to 30 
or 40 feet. Sometimes they extend for a few feet, at 
other times for many miles. In Yorkshire there is a large 
dyke running across the county for 00 miles, and ending 
on the coast. The south-west of Scotland is traversed by 
a series of parallel basalt dykes, nxnniiig north-west and 
south-east for 20 or 80 miles. The emptive rock com- 
posing them was ejected by volcanoes in the Miocene 
epoch, a period of great volcanic activity in north-western 
Europe. X.undy Island, which is probably the remains of 
an old Miocene volcano, is traversed by repeated dykes, and 
affords an interesting and readily acccssihlo example of 
a dyke-traversed district. Cornwall abounds in dykes, 
some of groat thickness and extent. 

As may be imagined, sheets of molten rock, such as 
subsequently solidify to dykes, cannot be intruded without 
to some extent altering the surrounding rock in immediate 
contact with them. As a matter of fact wc often find 
considerable clianges thus wrought. Clay becomes baked 
to enamel like porcelainiie^ sandstones become quartzites, 
-silicious schists become Lydian stone, chert, and horn- 
stone, clay slates are changed to chinstolitc-schist and 
mica-schist, graywacke to mica-slate and gneiss, coal and 
lignite to anthracite and graphite, limestone to marble, &c. 
Nor does the dyke itself escape change. The outer walls 
iu contact with the rock into which the molten mass is 
intruded are, of course, quickly cooled down, and wc 
accordingly meet with the usual i*esults of the rapid cool- 
ing of an igneous rock. A crust of glass, of greater 
or less thickness, coats the dyke la many places — a felsite 
dyke showing a crust of obsidian or pitchstonc; a basalt 
dyke, of tachylito or byalomclan. Dykes are also, as a 
rule, finer grained near the edges than at the centre, the 
larger ciystals of tho interior marking, as is always the 
case, a slower cooling. 

Seffrepation veins and dykes (sometimes called content^ 
poraneous veins) may sometimes be mistaken for intrusive 
sheets; they occur only in crystalline rocks (notably in 
granite), and may bo finer or coarser in grain than tho 
eurromiding rock. They are never more than a few inches 
thick, and the crystals composing them interlace with those 
of the rock mass around, fj’om which, in fact, they are 
derived. Another kind of structure sometimes mistaken 
for a dyke is tlio so-called patudo-dyke. Pseudo-dykes 
are found on and near volcanoes; they result from the filling 
in of rents and cracks by ashes and scorisc, which become 
consolidated either by pressure or the cementing action of 
percolatitag waters containing mineral matter in solution. 

DITTCAM. In estimating the effect of mechanical labour 
it is desirable to have some idea of a simple unit well fixed 
in the mind. All who have studied tlm subject know how 
much advantage there is in referring every kind of pressure 
to weight, and measuring it by tho weight wliich will 
balance iL Thns if a weight of 100 lbs. will bend 
a spring into p. certain position, we have no difficulty in 
anbsdtnting im opposite force to the weight for the recoil 
of the spring at the point of application. It is equally 
aonvesuent to arrive at a distinct notion of a unit of ascfnl 
effect in the workmanship of machines. We may consider 
any machine as simply applied to raising a weight, and 
look upon the w^ght raised as a dynamical synonym for 
any possible effect that the machine could have produced ; 
observing that the nsefnl effect of any application jst power 
vafjes jointly as the weight raised and the height 'to which 
St is rsdsed. Accordingly, the product of the number of 
pounds raised, and the number of feet to which it is raised, 


is a relative measure of the quantity of power. We can 
convert tho above relative measurement sinto an absolute 
form by assuming as a unit 1 lb. raised through 1 foot ; 
let this be called a dynam, or dynamical unit. Thus 
what is commonly called a horse-power is meant by onr 
engineers to signify 650 dynams in a second ; a steam- 
engine which can raise 1 lb. through 550 feet in every 
second is said to be of 1 horse-power. ^ ' 

This term was introdneed by French wrftera, who called 
the effect of a cubic metre of water raised through one 
metre a dynamie or dyname. Dr. Whewell proposed to 
naturalize the term dynam, as applied to our most con- 
venient units, the pound and the foot. James Watt was 
really tlie first who assumed, as a dynamic unit, the simple 
notion of 1 lb. raised 1 foot ; but he did not venture on 
a name, though the now common term, the duty of an 
engine, first used by him, has raferenco to the npmber of 
such simple units as it is possible to obtain from the engine. 

l>yNAM'STE&, an instrument for measuring forces, 
such as the SriiiNu Balance ; or for measuring power, 
such as the power of a telescope. The latter object is 
attained by the use of a microscope containing a graduated 
scale applied to tho cyc-pieco, so as to observe tho tele- 
scopic image measured ofl‘ against the scale. A double- 
image optical dynainetor is one which has one of its lenses 
cut in half, so that tho contacts on opposite sides of the 
two circular discs TcprcBcnting tho object glass can bo 
observed. The half-lenses are made to slide along one 
another by their cut faces, tlie disc of the object glass of 
eourso following each half, until the opposite sides of the 
two images of the disc coincide. The amount of adjust- 
ment necessary to attain this is then read off on the 
graduated scale attached. 

BYNABIICB (Gr. dunamia^ force), a word of com- 
paratively modern use, now universally adopted as signi- 
fying the science of matter in motion ns distinguished 
from statics, which relates to matter at rest. Under so 
general a term our plan requires us simply to refer the 
reader to the several articles connected with the subject 

Dynamics may bo divided into two distinct parts ; tho 
mathematical consideration of motion, without reference to 
any connection with its cause ; and the experimental in- 
vestigation of the connection between pressure and the 
motion produced by it, together with tho mathematical 
exhibition of the laws under which tho second is a conse- 
quence of the first. The different branches of Gie subject, 
mathematical and experimental, will bo found treated of 
under separate heads, such as Motyc^n, Forge, Virtual 
Velocities, &c. 

DY'NAMXTB Is a mixture of nitro-glycerine and ab- 
sorbent matter, such as infusorial earth, silica, mineral 
ash, Tripoli powder, &c. Nitro-glycerine by itself is a 
most dangerous compound, being liable to explode upon 
very ti^fling friction or concussion, and in consequence 
become the fruitful cause of disastrous accidents. To 
deprive it of this treacherous character, and yet at tho 
same time to retain the intense explosive power, Mr. Nobel 
hit upon tho plan of mixing it with kieaelyhur, a porous 
silicious earth, obtained in Germany, capable of absorbing , 
three times its own weight of nitro-glycerine. It may then 
be made up into cartridges of any size for use, which can 
only bo exploded by violent percussion, or by the detona- 
tion of a fulminating fuse. It is tolerably safe from being 
exploded by heat, a spark, friction, or concussion if not 
frozen. If a small quantity bo ignited it boms quietly 
away, but if a large quantity be thus burnt there ensues a 
fierce heat likely to produce explosion. During storage 
the cliief danger arises from exudation V)f nitro-glycerine 
from the earth, and the liquid so exuding is liable to 
explode by friction or percussion. See Nitro-gltobbine. 

pYNB, the unit of electrical force, is that force which, 
acting for one second on a mass of one gramme, impaits to 
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it a velocity of one centimetre per second. Gramme and 
centimetre are t|pns of the metric system. 

Hence the dyne gives a ready measure of quantity of 
electricity. The electrostatic unit of quantity for electri- 
city is that quantity which, when placed at a distance of 
a centimetre from a similar and equal quantity, repels it 
with a force of one dyne. The electro-magnetic unit of 
quantity is that which is conveyed by unit strength in one 
second ; and unft strength is ascertained when one centi- 
metre length of circuit, bent into an arc of a circle of one 
centimeti’c radius, is placed so that the magnet pole is 
at the centre of this circle, and therefore always one 
centimetre distant from the current; and when under 
these conditions the centimetre of cunrent exerts a force 
of one dyne upon the magnet pole at the centre. But as 
this unit is rather a large one, the coulomb^ or one-tenth 
of the absolute unit, is generally cmplo^^ed as the standard. 

DYl^WNiE is a subfamily of the SoAUASiEtD^, 
a great tribe of beetles belonging to the division Lametaa- 
<::»KNiA. The Dynostinss are chiefly tropical, and are 
remarkable for the horn-like processes of the head and 
thorax, which attain enonnous development in some large 
tropical forms. The females are small, and are devoid of 
these processes. One of tlie most remarkable of these is 
the Hercules or Rhinoceros Beetle (^Dynastea herculea), a 
native of the West Indies and Guiana. The tlionix pro- 
jects in front into a long curved horn, which extends far 
beyond the head and has a strong tooth-liko projection on 
the under side, fringed W’ith a hrnsli of brownish-yellow 
hairs. The head has a long horn also, shorter by far than 
that on the thorax, hut bending up towards it and toothed 
on the upper side. Mr. Wallace considers these processes 
to bo neither weapons of oflence nor ornaments, but pro- 
tective against the attacks of goatsuckers, owls, and other 
birds. “ The long pointed or forked horns, often divergent 
or movable with the head, would render it rather difficult 
for these birds to swallow such insects, and would there- 
fore be an efficient protection, just os arc the hooked spines 
of some of the stingless ants and excessively hard integu- 
ments of many beetles against the smaller insectivorous 
birds.’* 

DYRRHACH'IUM (now Utmizzo) was originally 
called Epidamnun by the Corcyreans who founded it. The 
Romans changed its name to Dyrrhachiuin because of its evil 
sound (damnum meaning ruin). 1 1 was the great Greek port 
in Roman times, situated as it was on the Greek side of the 
Adriatic, nearly opposite the great Italian port of Brun- 
disium (now Briudisi). It grew rapidly in importance on 
this account. But its chief interest for the student of 
history is its connection with the most critical point in the 
fortunes of Cmsor. It was where Pompey commanded 
the republican forces in Greece, whither a considerable 
part of the senate had retired and were in session at 
Thesaalonica, when Cmsar, victorious against the senatorial 
party in Spain, returned to Italy, and gave his atten- 
tion to the East, where his opponents* strength lay. In 
B.C. 49 Pompey*8 admirals had annihilated DolabclJa with 
the Ciesarean fleet, and Gains Antonins with the army of 
Illyria, and the large senatorial fleet (600 sail) lay winter- 
ing off Dyrrhachium, guarding the maritime key of Greece, 
supported by an army of eleven legions and 7000 cavalrj 
tinder Pompey, with immense magazines and military stores 
amassed within the strong lines which contained the army. 

In January, b.c. 48 (which, if the calendar had received 
the correction it was so soon to have at Cesar*s hands, 
would have been truly November, b.c. 48), Csesar in his 
brilliant way, unequalled save by Napoleon in his earlier 
. career, actually bad the audacity to push across from 
Brundisium and land in Epirus (near Corcyra) with six 
scantily-manned legions, slipping by the great Pompeiar 
fleet (actually in sight), and dashing towards Dyrrhachiuxr 
to txy a surprise. Failing in this, for Pompey was fon 
VOU V. 


warned, Cmsar would have been at the mercy of a general 
as ready as himself; hut Pompey, with four times the 
forces, as well as the fleet, lay on the defensive. It 
was now that CaBsar made his famous attempt to cross 
alone in a flshcrman*B boat, from Dyrrhachium to Brun- 
disiuin, not mnch short of 100 miles. (I'he distance 
direct across the neck of the Adriatic from Otranto to the 
nearest Greek coast is but 60 miles, but at that time 
afforded no landing place on either side.) He was im- 
patient to get the expected assistauce of Mark Antony's 
logious enrolling in It^y. No fisherman would undertake 
the passage, and Ceesar had to devour his impatience. 
Fortunately Antony needed no incitement At the earliest 
moment he hastened to run the blockade. At once Caesar 
passed round Dyrrhacliinm (much as the allies passed 
round Sebastopol, only that he wasted no time after ho 
got into position). Pompey had two to one on land 
against him, but Caesar was ready to face these odds. He 
actually surrounded the Pompeian army with a chain of 
posts ; and bad lie not been betrayed by deserters, might 
have secured an anci<mt Sedan against his doubly-stroiig 
opponent. But even Caesar could not compel victoiy 
under such condititmH. Pompey was informed of weak 
spots in the long lines of Csesnr’s posts, and broke them. 
Now surely Cajsar, with half the troops, cut off entirely 
from his base, with no means of procuring supplies, was 
crushed ? On the contrary, sternly refusing to allow his 
legions to recapture their standards, ho marched with in- 
credible activity into tlie interior of Greece, reached Thes- 
saly in a few days, penetnited to Pharsalus in the heart of 
it, and there reinforced and reorganized his tired army. 
l*ompoy followed sluggishly from Epirus to the East; and 
on the 9th August, 48 b.c., fought tlie famous battle of 
Pharsalus, which made Ceesar master of the world. But 
it was at Dyrrhachium, not at Pharsalus, that the gran- 
deur of Cmsar's character wa.s shown, and where accordingly 
the interest of eivilized men never ceases to centre. Once 
only (at Alosia, in Gaul) did Csesar come so perilously near 
to utter ruin. Audacity in each case brought him into 
danger; still greater audacity in each case saved him. 
See Caw A 11. 

DY'SABT or DKSART, a small ancient town of Scot- 
land in the county of Fflo, on the Frith of Forth, 9 miles 
N.E. of Burntisland, and 4154 from London by the Great 
Northern and North British railways. It consists of three 
narrow streets, of which the central or High Street is full 
of substantial old bouses. It is a royal burgh (with a 
population in 1881 of 2G45), and a contributory burgh 
to the Kirkcaldy district of burghs (with a population 
of 10,877). There are manufactures of linens and ticks, 
and large flax-spinning mills, and in the neighbour- 
hood arc collieries and quarries. Before the union with 
England it was a place of such great commercial import- 
ance as to be called Little Holland.** Coal wOh worked 
here nearly 400 years ago. The harbonr is one of the best 
on the coast, having 18 feet of water; but the shipping 
consists of only a few brigs and sloops engaged principally 
in the exportation of coal, com, and other agricultural pro- 
duce. A little shipbuilding is carried on in the town. On 
the west is Dysart House, the seat of the Earl of Rosslyn, 
and near it are the ruins of Ravonscraig Castle. The town 
is mentioned in Scottish history as early as the Danish 
invasion of Fife in 874. In 1569 it was the headquarters 
of the Lords of the Congregation, and in 1C07 the scene 
of tlic three meetings of the Synod of Dysart. The town 
was taken by Cromwell. There is a place at the harbour 
called the Fort, said to have been fortified by tlio Protector, 
but no remains of any work on it can now be seen. On the 
south or lower part of the town there are the remains of a 
chapel, said to have been dedicate<i to St. Denis, the 
ruins of the old church of Dysart arc nearly at the same 
spot. One of ^he windows bears the date of 1570. 
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DYS'XNTBEY (Gr., from dyi^ ill, and enteron, intes- 
tine), a disease in whidi there are difficulty and pain in 
passing the stools, which consist of mucus and blood, con- 
taining little or no feculent matter (what there is is com- ' 
mouly in the form of round and hard balls called scybala}), 
and generally attended with fever. The desire to evacuate 
the bowels is frequent and urgent, but the effort is accom- 
panied with severe pain, and is often altogether ineffectual, 
constituting the affection called tenesmus. The seat of 
the disease is chiefly in tho large intestines ; the disease 
itself, though manifested in many forms, consists essentially 
of in^mmation of the mucous membrane. 

The causes which predisposo to dysentery appear to be 
long-continued exposure to a high temperature, or alterna- 
tions of heat and cold ; hence in hot climates this disease 
is most intense. In fact, it is now almost confined to warm 
countries, although at one time common in Groat Britain. 
When the disease sets in, the heat, tho tormina, and the 
tenesmus are most urgent and distressing ; tho thirst be- 
comes excessive, the urine scanty or altogether suppressed, 
the stools slimy, streaked with blood, and attended with 
prolapsus ani, or waiary and ichorous, resembling the 
washings of raw beef, in which float particles or even 
large shreds of coagnlable lymph, thrown off from tho 
acutely inflamed suiifaco.” In these cases tho prostration 
of strength is extreme, and is increased by most distressing 
and exhausting vomiting. When, us sometimes happens 
in this form of tho disease, portions of tho mucous coat of 
the intestine slough away, the countenance of the patient 
is sunk and cadaverous, and the odour of the stools, and 
in some degree indeed of tJie wholo body, is putrid. 

Tho duration of dysentery is as various as its types. 
It may prove fatal in a few days or hours, or last for weeks 
and even mouths, and ultimately destroy life by inflamma- 
tion and gangrene of tho bowels. 

The remedy most to be relied upon is ipecacuanha, which 
has long been known as possessing special efficacy in 
dysentery. It is administered in largo doses of from 25 
up to 60 or even 90 grains of the powder. A large 
mustard plaster shonld at tho same timo be placed over 
the abdomen, and retained there about twenty minutes. 
The patient should maintain tlu; recumbent posture, having 
the head lower than usual, and abstain from food and 
drink for about three hours after taking the medicine. 
Thirst may be quenched by sucking small pieces of ice or 
by a tcaspoonful of cold water. Aher three or four hours 
liquid nourishment may bo given, but tlie medicine often 
requires repeating after ten or twelve hours, and iu smaller 


la occupies the fifth place in the Hebrew alphabet, pro- 
bably abo iu tho rhocniciau, as it docs in tho Greek (fifth 
and seventh if we count also Etr) and those derived from 
it. The vowels, when arranged according to their physical 
affinity, would lie in the series, i, c, a, o, u [see VowKX.s], 
and accordingly e b frequently interchanged with i and a, 
and oceasior^ally with o and u. 

, 1. is interchanged with i. In Latin the old datives 
ftm, mam, run, musai, afterwards took the forms Acre, 
mans, rare, musae; and the words mayis^ videris, trisiis, 
when written without an s, were mage^ vidercy tvisls. The 
same interchange appears in tho declension of the adjective 
is, ea, idy and the conjugation of the verbs so and quto. 

2. E in Latin often corresponds to oi iu French. Thus 
many Latin inffnitives in Sre reajipear in French with tho 
termination otV, as hahsrty debsre; ' avoir y diMr, The 
Latin past imperfect has tho sufo e6a, which passed 
through tho forms et*a and ea to oie and oi. Thus from 


doses must bo adminbtered for two or three days after- 
wards. In malarial dysentery quinine must bo given as 
well as ipecacuanha, being administered between the doses 
of the latter medicine. In chronic forms of the disease 
Dovorb powder is sometimes of service, but the chief points 
to be attended to are nouiisbment and judicious hygienic 
measures, proper clothing, the use of tonics, baths, &c. 
A change to a cooler dimato often proves^f great value. 

It may be observed in connection with this subject that 
all stools should be immediately disinfected, and in country 
places they should bo at once removed from the house and 
carefully and deeply buried at a place distant from any 
water supply. 

DYSPBP^SIA* See Indigestion. 

DYTrCIDJE* a family of beetles belonging to tho 
section Pentamera, and closely alliod to the CARAuiDiB. 
The insects, composing thb family are almost, all oval 
and flattened in form. They are very variable in size, 
some being very minute, others several inches in length.. 
Their liind extremities are longer than the anterior, flat- 
tened like an oar, and ciliated. The antennse are smooth. 
They are all aquatic insects and organized for swimming,, 
though at tho same timo capable of flying through tho air 
with facility. They live in fresh water, and swim with 
great rapidity, chasing other water insects, and seizing 
them with their anterior feet. Although capable of exist- 
ing a long time under water, they are obliged to ascend at 
intervals to the surfaco to breathe. This they effect by 
rcm.aining quiet, when their bodies, speciiically lighter than 
the surrounding fluid, rise to tho surface obliquely, with 
their head downwards, so that the exti*emity of the abdo- 
men, at which the pores of the air-tubes (fraekeos) aro 
situated, is exposed to the air on reaching the surface. At 
night they fly from one pool to another, and hence are oftcni 
met with in places flooded by temporary rains. The larvie 
of the Dyticidae leave the water and bury in tho earth before 
changing into pupae. Thus they are at first aquatic insects, 
next terrestrial, and in their final stage amphibious. 

The laiTff) arc anned with long sickle-shaped jaws, and 
are even moro ferocious iu habit and aspect than the- 
perfect insects. 

The species are very numerous aud widely distributed. 
Of the typical genus Dylicus, the commonest British 
species is Dyikus marginalisy so named from the conspicu- 
ous yellow margin of the thorax. This species is frequently^ 
kept in fresh-water aquaria. In tho genus Haliphus tho 
hind legs, instead of being flattened aud oar-shaped, are- 
furnished with a fringe of long halts. 


habebam were deduced aveooy area, avoiCy aud lastly 
avois or avais. This final s does not appear in the oldest 
forms of the French language. Other instances of thi» 
change are Vknnensisy Vknnois; mensisy mois, 

8, E Latin into ie French, as me/, heneypedy venit; miely 

bktiy piedy vient, * 

4. E into a. This is well marked in the dialects of the 

Greek; roptiy Ionic; rapay Doric. Hence tho Latins have 
often an a wliere tho common dialect of the Greek had e, 
as irkfiyti ; Lat. machinoy plagcu Both forma 

often co-exist in Latin, as iristiUa and tristitie. The a ia 
often changed into e in Latin, if a prefix is added, par- 
ticularly if two consonants follow the vowel, as /aetusr 
confsetus; pars, expers; castusy incesltyi* See A. 

5. E into o; especially in Greek, as Xiysfy Xsyst; vipsty 
sofAof, The Latin language prefers the o, as vomo ; 
mwTUy coquo ; jrisr, novus. This change is particularly^ 
common in words beginning with a te, or with what waa 
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pronounced as a te, the Latin v. Thus vester, veUm^ 
verio, vetOf wefh once written roster^ volim^ vbrto, voto. 
Hence likewise to the Latin vemus, vellw, verruca, J 
correspond our English worm, wool, wort; while the^ 
German schwert is in English bwoi^; and vice vered 
the German anftoorf (as it were aati-word) is in English 
answer* Lastly, our own worm and work (Gr. igyts) are 
now pronounced as if written with an e. The Greek even 
interchanges a long o with a long e, as ware^, 
tiMrmrstf, So in Latin Anio, Anienis* 

6. e in Greek is changed into u in Latin before an /, as 
Sicnlns ; iXiAiv, ululare. 

In English E is the most common letter; it has to he 
specially provided for by printers, and is the despair of 
cryptographers, whose system (if simple) is at once detected 
by translating the most numerous symbol used as E, and 
from ilMdeducing the rest. The reason is that the symbol 
stands for so many sounds. Thus in the phrase, Hero 
and everywhere in England,” wo get seven e*s out of 
twenty-six letters; three of these are mute, and the 
remaining four have the sounds of ee, c, a, and i respec- 
tively. Anffland (land of the Angles) camo to bo called 
England by the times of the English Chronicle, and is 
now pronounced Ingland. The French nation still adapt 
the spelling to the oldest pronunciation AnghUrte (which 
pronunciation they preserve), while the Germans keep to 
our middle pronunciation and the corresponding spelling 
England^ and the Italians spell phonetically Jnghilterra 
according to our present altered speech. We alone speak 
in one way and spell in the way of a speech seven or eight 
centuries gone by. 

E in combination presents some curious anomalies in 
English. Space only pennits us to notice ea, ei, ie. In 
Chaucer's time e was almost the French e, his word grete 
is our great exactly ; his plese is the country folks plaise,” 
our please. But as the simple e gi'ew more and move to 
have the «e sound — an extraordinary perversion peculiar 
to English alone — men later on thought to check it by 
spelling those words which still retained the Chaucerian 
pronunciation with ca, the new-fashioned a (the a of hate) 
taking the sound, the e being ignored ; so l^ste (Chaucer) 
became beast, i,e. as the Irishmun still calls it “ baste,” 
When tea was introduced, the sound which the French try 
to imitate by the and the Germans by thee was unani- 
mously expressed by tea. Thus Pope, in the well-known 
lines (“ Rape of the Lock,” canto iiL): — 

** Here thon, great Anna, whom three realms obey. 

Dost sometimes oounsol take and sometimes tea” (tay). 

The Irishman with his “ aisy, then,” his “ over the say,” 
&c., retains the speech common when his couiitiy was 
subdued in the seventeenth century. But though we have 
still great, break, and a very few others among us, the 
wave in favour of ee, checked for centuries by using ea for 
the simple e, has now swept over us ; wo say tee, speek, 
and even many persons now say breek (break). Thi 
double-letter ea must not he confused with the Old Eng- 
lish diphthong KA, as in Eadward, &c. (The latter would 
be roughly imitated by Yadvard,) Ei represents another 
ee sound (receeve, perceeve) which was truly an a sound 
up till nearly our own century, our forefathers recayving 
and percayving like the Irishmen of to-day. le on the 
other hand is an ee sound in its origin. Tom Moore sings. 

Believe (beleeve) me if all those endearing young charms,” 
not belayve me. 

X, in music, is the fifth letter of the “ musical alphabet,'' 
being the fifth i^te of the scale in the Greek Hypodorian 
mode (the scale given by the white notes on the piano- 
forte, starting from A), which was the normal scale when 
letters wore introduced as names of notes. In the ecclesi- 
astical modes of the early church [see Modes, Ecclesias- 
tical], and in the Greek Musical System, E was the 


keynote of the Phrygian mode, hut the scales of the two 
systems differ materially. Our own normal scale is that 
of 0 major, whicli is playable on tht white notes of the 
pianoforte, starting from 0 ; and in this scale E is the third 
note. Accordingly, in the nomenclature of France and 
Italy (do, re, mi, &c.) £ is called Mi. In our own use of 
these syllables in the sol-fa system Mi simply means the 
third of any key, and care must be token not to confuse 
English and continental usage in this respect. £ major 
and £ minor in English are Mi majenr and Mi mineur in 
French ; E sharp and E flat are Mi dibse and Mi bemol 
(Ital. Ml diesis and Mi bemolle). In German the key of 
£ major is £ dur, E minor is £ moll, E sharp is not 
specially named, E flat is Es, and £ flat minor is £s moll. 

Tho key of E major has four shai'ps (those of F,C, G, D), 
and that r;f £[;> major has three flats (B, E, A) ; £ minor is 
the relative minor to G major, and the relative minor to E^^ 
major is 0 minor. E is the first (highest) string of the 
violin, and is not possessed by any other of tho stringed 
instruments ns the note of an open string except the four- 
stringed contrabasso, whore it is the fourth (lowest) string. 

SAD'MXR, the friend and historian of Archbishop 
Anselm, lived in tho twelfth century. He received a 
learned edueation, was a monk of Canterbury, and became 
the bosom friend and insepwablc companion of two arch- 
bishops of that see, St. Anselm and his successor Ralph. 
In 1120, by the desire of Alexander I. of Scotland, he 
was elected bishop of St. Andrews; hut as Alexander 
refused to allow him to bo consecrated by the Archbisho]) 
of Canterbury, for which Endmcr contended, he abandoned 
his bishopric, returned to England, and died, it is said, in 
1124. Kadmcr is now best known for his history of tho 
affairs of England in his own time, from 10G6 to 1122, 
especially full and patriotic in recounting the struggle of 
Anselm with Rufus. The best edition Is that by Selden, 
entitled ^^Eadineri Monachi Cantuarionsis Historian No- 
voruui, sivc sul Saicnli, Libri Sex” (folio, London, 1028). 

EAD'BXB, XADRIC, BADWIG» SABWINX. See 
under tho modern spelling Ediied, Edkic, Emvv, Edwix. 
Ea is a diphthong in Old English (Anglo-Saxon), each 
vowel being slightly sounded. A very rough approxima- 
tion would be given to the original sound by saying Yadred, 
Yadric, &c. 

EAGLE, the Roman standard. The eagle is often seen 
on ancient coins and medals, as on those of tho Ptolemies 
of Egypt and tho Sclcncidse of Syria. As an ensign or 
standard borne upon a spear it was used by the Per^ans in 
the time of tlio younger Cyrus (Xenoph. “ Anab.” i. 10). 

The Romans at first used four different animals for 
standards — the wolf, tho minotaur, tho horse, and the 
boar, us standards of the three divisions of the infantry 
and of the cavahy respectively ; but in the second consul- 
ship of Marius tlioy adopted tlie eagle as tho sole ensign 
for tlieir legions. 

The eagle used by the Romans as a standard was of 
gold or silver. It was homo on tho summit of a spear, 
and was of the size of a pigeon with its wings extended. 
The name of tlie legion was usually cngi^aved upon it. 
Tacitus (“Annals,” i. GO) relates the finding of the eagle of 
tho nineteenth legion of Gcrmanicus, which had been lost 
ill tho massacre of Varus. 

The regal successors of tho Romans preserved the same 
emblems. The sovereigns of tho Eastern Empire assumed 
,,a golden eagle, while those of tho Western Empire adopted 
the black one. When Charlemagne became master of Rome 
and the whole German Empire, he added, a.d. 802, a 
second eagle, in order to denote the union of the empires 
of Rome and Germany in his own person. Thus we find 
that the eagle, being Ac emblem of strength and couaage, 
has been universally preferred as an ensign of rovereignty ; 
and almost eveiy state which has been entitled to the 
designation of empire, from tho period of the Romans, lias. 
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adopted the eagle for its national banner, as Austria, 
Poland, Russia, Prussia, and France. When the two- 
headed eagle has blfcn assumed, it is indicative of double 
empire, as in the case of Charlemagne and the emperors 
of Germany, ^hls emblem was continued by tlie emperors 
of Austria, who still looked upon themselves, even after 
Bonaparte had deprived them of their imperial title, as 
emperors of Germany. Greatly to the regret of Franklin 
the peace-lover, the royal bird of prey was also adopted by 
the United States as their emblem ; and with the emblem 
has remmned somewhat of the spirit it enshrines, so that 
the “ spread-eagleism ” of the vulgar American much re- 
sembles the “chauvinism” of France or the “jingo fever” 
of England. 

XAGLE is A name applied to many of the larger and 
more powerful birds of prey belonging to the family Fal.- 
CONIDA?, though considerable diflerencu* of opinion exists 
as to the exact limits of tlie name. The eagle was long 
regarded as the king of birds, tho emblem of magnanimity 
and of courage. But in thc^se days of destructive criticism 
the fate of his brother monarch, the lion, has overtaken him, 
and ho has been discrowned and stripped of Ills ipoful And 
physical supremacy. Nevertheless some consideration is 
still due to the bird that bore the thunderbolts of Jupiter, 
becamo on the standards of Rome the symbol of conquest 
and civilization, and in later times was adopted as an 







emblem of empire by France, Germany, Russia, Austria, 
and the United States* of America. 

To treat fully all tho birds to wdiicb this name has been 
applied is impossible here. The Golden Eagle {Aquila 
chrj/saitua) may be selected as typical both in structure 
and habits of many of tliese birds. This magnificent bird 
is found not onlv in Britaui and in all tlie mountainous 
partq of the continent of Europe, but also in Asia as 
far to the east as Northern India, in tlie north of Africa, 
and in North America. Formerly this eagle was com- 
tmon ill our island, and bred in the peak of Derbyshire, in 
Cumberland, Westmorland, and other rocky and mountain 
districts ; at present, however, it is almost exclusively con- 
fined to tho mountain ranges of Scotland and its western 
and northern islands, and only survives here through the 
protection of some of the landowners. Its usual dfength 
is about 8 feet, and the wings spread 7 or 8 feet when 
extended. The genera] colour of the plumage is dark 
brown, with the belly and thighs bay, and the quill feathers 


of the wings blackish. The tail feathers are varied with 
two shades of brown ; the beak is of a blcAsh horn colour, 
the cere and toes are yellow, and tho claws black. The 
'tarsi are clothed with feathers down to the root of the toes. 

In its structure tho golden eaglo exhibits the diaroc- 
teristicB of its tribe in the highest perfection. Its beak 
is rather short, but exceedingly • powerful, and tho upper 
mandible terminates in a strongly-hooked end acute point; 
but the sharp teeth which in the falcons are found on tho 
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margins of the mandible arc here represented only by a 
slight festoon. The feet are enormously strong, and the 
toes armed with claws of great length and acuteness, 
cur\'ed in such a manner that tho grasp of tho foot mnst 
immediately bury them in the body of tho prey. The eye 
is protected from tho intensity of the sun's fight by a 
large bony ridge. 

The flight of this bird, as might be expected from its 
great length of wing, is most majestic and powerful, 
its great strength enables it to prey upon creatures whose 
size would prevent them from being attacked, or at all 
events being carried off, by any of the smaller Falconidsa, 



Foot of the Golden Engle. 

and although it does not contemn such small game as 
partridges and grouse, it destroys lambs, oven when several 
weeks old, and young fawns, which its great muscular 
power enables it even to carry off in its talons to its nest 
among the rocks. Hares Aud rabbits ^iso constitute a 
considerable portion of its food. It does not, however, 
confine itself to pi'eying on living animals, as its admirers 
would have us ^lieve, but feeds to a large extent on 
carrion. Nor is its courage equal to its size and strength, 
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for tho peregrine and many other falcons will attack and 
drive away th% robber with scarcely a show of resistance 
on his part. The nest, or eyrie, composed of sticks, heath, 
&c., is generally placed on the ledge of some inaccessible* 
precipice, somotimes on tho branches of a tree springing 
from the face of a tall cliff, on the wildest part of tho 
mountains. The eggs are two in number, of a grayish- 
white clouded ^with spots of reddish-brown. The young 
are plentifully supplied with food. 

The Spotted Eagle (/Igttifa nattfia) is another European 
species, of which specimens have been killed in Cornwall. 
It is an inhabitant of the mountainous districts of Central 
Europe, but extends its range southward into Egypt ; it 
also occurs in Asia as far as Nepal and Calcutta. It is 
considerably smaller than tho golden eagle, being about the 
size of a large cock. It feeSa on small quadrupeds and 
birds, ^id builds its nest on high trees, laying two eggs 
slightly blotched with red. 

The Imperial Eagle (Aquila imperialii)^ which is also 
common to Europe and Asia, and yields only to the golden 



Imperial Eagle (Aquila imperialia). 


The Great Eagle Owl (Bu&o 7Haximu$\ the largest of 
tho nocturnal birds of prey, is common in Russia, Hungary, 
Germany, Switzerland, and the northern portions of Europe 
generally, but it is rare in France and England ; indeed, it 
can only bo regarded as a chance visi^ driven in by 
storms from the north. It is also found in Asia. Young 
fawns, partridges, grouse, hares, and rabbits fonn the prey 



Great Eagle Owl (Buho ffloxiiaus)* 

of this magnificent bird, which equals some of the eagles 
in size. When full-grown this bird measures fnnn 24 to 
28 inches in length, the females being the largest. Tho 
colour of tho plumage on the head, neck, and back is 
reddish-brown, streaked and mottled with dork brown; the 
(;uill feathers of tho tail and wings are barred transversely 
I with dark brown ; tho feathers of the facial discs are light 
brown, speckled with black, and below the face are some 
white feathers, fomiing a more or loss distinct irregular 
white band ; the lower surface is pale brown, spotted and 
barred with dark brown. Tho head is ornamented with 
two large tufts of feathers which stand up above the eyes 
like honis, and the feet are feathered down to the ex- 
tremities uf the toes. It breeds in tho hollows of rocks, 
ill old ruinous castles and similar places, or on lofty trees; 
tho female lays two or three eggs, larger than those of 
a hen, round at each end, and of a blnish-wbite colour. 
The eagle owl seems a regular Ishmaelito among diurnal 
birds, being mobbed and attacked by crows, falcons, and 
other birds wlienever it appears by day. 

The Virginian Eagle Owl (Buho virgimanus)^ or great 
horned owl, is soinewliat smaller than the great eagle owl. 
It is widely dispersed throughout North America. Its 
favourite residence is among the gigantic trees of the 
swamps. Its food consists of rabbits, squirrels, rats, mice, 
partridges, and other small birds and quadrupeds ; and it 
occasionally steals chickens from their roosting places in 


eagle in size, abounds particularly in Turkey, Egypt, and 
the north of Africa. It inhabits the hilly districts, and 
when in search of prey Hies slowly along at no great 
elevation, bunting over tho bushy valleys and ravines. 

A peculiar eagle (Aquila auixss) inhabits Australia. It 
has a long wedge-shaped tail. 

The eagles of the genera SpizastuB, Circsetus, Spilomis, 
and Hclotarsus scarcely need detailed notice. The genus 
Haliffitus will be noticed under Ska Eagle. The so- 
called bearded eagle, or LAmmergeieb, is rather a vulture 
than an eagle. 

BAGU (Bubo) is a genus of Owls (Strigidse) 
characterized by a small concha or earflap, and by the 
facial disc being somewhat incomplete. Two tufts or 
feathered horns of considerable size adorn the head, and 
the legs are feathered down to tho toes. 


the farmyard. The nest, whicli is of considerable size, 
and composed of a groat mass of sticks, lined with a few 
dry leaves and feathers, is built on the forked branch uf a 
tall tree, and in it tho female deposits four eggs, which arc 
nearly round and of a pure white colour. Its nocturnal 
cries seem to be even mure weird, or rather diabolical, than 
those of the European species. The American Indians 
entertain a strong superstitious feeling with regard to 
owls ; and this homed owl, which appears to possess 
the properties necessary for iutpiring superstitious dread 
in a pre-eminent degree, is made use of by the priests 
of some tribes of Indians as a fitting symbol of tte 
supposed mysteries of their office. There are two Ijpdian 
species of this genus, Bubo bengalensis and Buho orien- 
icdisf they are, however, nut so strictly nocturnal in their 
habits as the Amcricuu species. 
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SAGLE-WOOD, ono of those substances of which 
the name, from similarity of sound in a foreign language, 
has been converted into another having no reference to its 
original signification. It is a highly fragrant wood, much 
esteemed by ilHatics for burning as incense, and known in 
Europe by its present designation ever since the Portu- 
guese visited and imported the substance direct from the 
Malayan Islands and the kingdom of Siam, where it has 
always been abundant and long established as an article of 
commerce. The Malayan name is agila^ whence the wood 
was called pao~d*agila by the Portuguese, and has since 
been converted into pao-tVaguila^ pao--d\iquUa^ hoU- 
d'aigle^ and eaglerwood. 

The wood in its normal state is very light, soft, white, 
with a slight tinge of yellow, and not unlike the softest 
porous deal, every part without either taste or smelL The 
fragrant character of the commercial eagle-wood is duo to 
the secretion of a resinous matter in a small percentage of 
the trees, and that only in portions of the trunk and 
branches. Numbers of trees arc thus destroyed in the 
search for the dark veins of odorifci-ous wood. Eagle-wood 
has been used as an incense from very early periods in 
India and China. In China it is used in a very economi- 
cal manner. The wood, being reduced to a tine powder 
and mixed with a gummy substance, is laid over a small 
slip of wood, about the size of a bulrush, so as to 
form a pretty thick coating. This is lighted, and gives out 
a feeble but grateful perfume. French authors inform us 
that the eagle-wood was burned as a perfume by Napoleon 
in tile imperial palace. The tree whiidi supplies eagle- 
wood is Aquilaria agallocha. Lourciro described the 
fruit of a tree which was a source of a fragrant wood like 
eagle-wood, as consisting of onc-seeded puds. This was 
formed into a new genus Aloexylon, and was placed among 
the Lcguminosie; but botanists have not since met with the 
plant, and as his description of the flowers appears to 
apply to Aquilaria, it is supposed that the natives passed 
off upon him the fruit of a totally different tree. fSec 
Aquilabia. 

XAL'DOlUIAN Old English word pronounced some- 
what like galdorman)^ tlie ** elder ^ or chief of the ancient 
Teutonic tribes, yielding his sway to the dictator (Jmretog') 
in time of war. As with the moires du paUiLs in mediseval 
France, or the tycoons in Japan in onr own time, so here 
the heretogs became permanent kings and the caldormen 
their subordinates. In England the subkiugdoins were 
ruled by ealdormcn, and when the subkiugdoins, like the 
tribal divisions of the larger kingdoms, took the name of 
shire (Old English scir, a pai*t} it was au ealuorman 
who governed each sbire. This officer was appointed by 
the king and his witan, and was an executive national 
officer of large powers — not necessarily noble nevertheless. 
The office often passed from father to son, hut was in 
nowise hereditary. The ealdonnau sometimes ruled two 
or more counties. He led the army, he presided at the 
shire-mote, and received the third of the court-fees ; and 
with him sat the sheriff and the bishop. The sheriff was 
the representative of the king, to announce the new laws, 
to gu^ tlie king's rights, collect his dues, &c. Gradually 
the sheriff became the chief officer, and after the Conquest 
the ealdorman cosued to attend. Long before this, in 
Ethelred’s time, the Danisli title of earl {jarC) had super- 
seded the English one of ealdorman ; and at the Conquest 
eiurldomB sank from administrative posts into Lonoraxy 
mgnities. 

XAiL'DRBDt English Archbishop of York, who crowned 
not only Harold bnt also William the Conqueror, since 
Stagand's conseeratlon to the see of Cantorbnry was 
donbjinl (or was it that Stigand refused the Ignominy of 
erowning the foreigner?), was abbot of Tavistock when 
we first hear of him. In 1046 he became bishop of 
Worcester, and at once come to tlie front of affairs. It 


was be who was the peacemaker between the turbulent 
Swegen, eldest son of Godwin, and thw incensed and 
outraged king, Edward the Confessor. Probably Swegen's 
violation of the abbess of Leominster had done him more 
harm with the king than his other crimes involving many 
lives. Again it was Ealdred, always on the side of 
national union, whether by concUiation within or resistance 
without, who assembled troops in Gloucqpter' and Here- 
fordshire in 1049, and partly repelled a dangerous Danish 
invasion. In the end Ealdred was beaten at his now 
profession ; but the Danes, though idctorious, sailed away, 
having had quite enough of su^ conquests. And when 
Edwfl^ turned the kingdom into a preserve for French 
favourites, and Godwin and* his sons were driven out 
(safe-conducts even being refused to them to permit them 
to defend themselves from crimes imputed to them), it 
was Ealdred who had to pursue them in their fiigjit, and 
who took care not to catch them. 

As the king was cliildless, Edward the Atheling (prince- 
royal), son of Edmund Ironside, as chief of the royal family 
after the king, was sent for from Hungary, whither he had 
fled during the Danish rule over England. Ealdred again it 
was who conducted this negotiation successfully in 1054. 
The Atheling arrived in consequence in England (1057), 
and died at once on landing. His son Edgar then became 
Atheling in his stead, and as such the most likely person 
to be chosen king by the witan. In 1058 we find Ealdred 
consecrating Gloucester minster, and then starting on a 
pilgrimage to Jerusalem. On his return in 1060 he suc- 
ceeded Cyncsigo as archbishop of York ; but on going to 
Rome for the embroidered scarf called the pallium, whicli 
was always conferred upon archbishops by the pope him- 
self, Poiie Nicholas hot only refused Ealtod the pallium, 
but deprived him of his see of Worcester for the ecclcsias- 
tlcol offoneo of holding two sees at once. Eventually, 
however, Ealdred got his archbishopric on condition of 
giving up the bishopric to him who afterwards became 
St. Wulfstau. 

Edgar tlie Atheling was so young when Edward tho 
Confessor died in 1066 that in the troubled circumstances 
of the time it was felt necessaiy to depart from long usage, 
and choose tho best and wisest man to be king, even wore 
lie not of royal blood. It was upon Earl H^ld, son of 
Godwin, that the choice fell, the earl and bis family having 
been recalled long before, almost by necessity. Stigand, 
archbishop of Canterbury, was long without tho pallium, for 
his Norman predecessor had been deposed without consent 
of the pope, and when he got it, it was from the bands of 
a pope (Benedict) whose own election was in dispute. 
To avoid error, therefore, it was Ealdred who crowned 
King Harold in the Epiphany of 1066. And it was again 
the patriotic Ealdred who, after Senlac (Hastings), con- 
voked what witan he could at London, where they de- 
termined tp resist the Norman, and chose Edgar tho 
Atheling to be king. Bat tho great midland and northern 
carls, Edwin and Morkere, proved traitorous, and the 
country,, hare of defence, yielded very readily to William's 
advance. Ealdred and the young King Edgar saw at last 
that resistance was hopeless, and met William at Berk- 
hompstead to submit themselves. Probably for the same 
reason os Harold had, William ordered Ealdred, not Sti- 
gand, to conduct his election and coronation in Westmin- 
ster Abbey. The question was first put to the Normans, 
in French, and then by Ealdred it was asked in English, 
“ Will ye that William, dnke of the Normans, bo crowned 
king of the English?" Then the people cried “Yea! yea!" 
so loudly that the Norman guard outside feared treason, 
and set fire to houses round the abbey; The English, 
as they expected, rushed from the minster to save their 
property, and few but the clergy saw Ealdred put the 
crown on the head of the Conqueror that Christmas day, 
1066. In fact, Ealdred had a tiding part to play, and 
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played it for his country the best ho could. William the ! 
Conqueror, a neble enemy, if a fierce one, esteemed him 
none the less for his coronation of Harold a few months before 
himself, and for the election of Edgar only a few weeks 
before his own. Ealdred held his see till his death in 1070, 
when the Norman, Thomas of Bayeux, succeeded him; so 
that at Kaldred's death St. Wulfstan, whom ho had himself 
consecrated first Abbot of Gloucester, and then Bishop of 
Worcester, remained the only English prolate in the king- 
dom. As Harold was the last of the old English kings, so 
also was Ealdred the last of the old English archbishops. 

HAR. The only essential part of the organ of hearing 
is a nerve, not materially different from tliose of common 
ficnsation, lodged at a snfiicient depth to bo secured from 
external injury, and sufficiently sensitive to be affected by 
the delicate impulses of atmospboric undulations. This is 
called tl/e acoustic or auditoxy nerve. 

Among the invertebrate animals, the Coslenterata and 
Echinodermata (star-fish, sponges, &c.), which constitute 
the lowest division of tho anim^ kingdom except the Pro- 
tozoa and the Infusoria, appear to be nniver^ly unpro- 
vided with an organ of hearing, and are therefore probably 
altogether devoid of the sense. Many of them have no 
traceable nervous system. It is now, however, generally 
the custom to assume provisionally that vesicles filled with 
fluid, on the walls of which a nerve ends, containing con- 
cretions of the nature of “ ear sand ” and ciliated nerve-cells 
or auditory liairs,” ai‘e probably auditory organs. In many 
species' of Vermes (wontis) sudi orgaus are found near the 
cerebral ganglia. 

The Artbropoda, more especially the Crustacea (lobsters, 
&c.) and Insecta (spiders, &c.)y seem to have orgaus 
of healing. The parts of the ear which are found in these 
animals arc a cavity which is called tlie vestibule, a soft 
membranous bag of fluid called the vestibular sac, and a 
round external opening, called, from its shape in man and 
most other animals, the fenestra ovalis (the oval window 
or opening). There are fluids within and without the sac. 
Such are the air-breatliing insects of the orders Hymenop- 
tera (bees), Orthoptcra (grasshoppers), and Colooptera 
^beetles), the Arachnida (spiders), and the Crustacea, such 
as the lobster and crab. 

The Mollusca, though placed higher in the scale of 
animals, do not afford such clear examples of a distinct 
organ of hearing as tho Artbropoda. Such as have been 
discovered all belong to the order of the Cephalopoda witli 
two branchifls or gills, which approach more nearly to the 
true fishes in their structure than tho otlier molluscs. 

The vertebrated classes of tho animal kingdom, com- 
prising the true fish, amphibians, reptiles, birds, and tho 
mammalia, are all provided with acoustic organs, which 
are very various in their degrees of complexity, but much 
exceed in that respect the comparatively simple organs of 
tho inferior divisions. 

In the cartilaginous Fishes, such as the ray and the 
ahark, the vestibule Is deeply imbedded in the el^tic walls 
of the back pari of the omnium, near its junction with tho 
spine. Tho fenestra ovalis, closed by a tense transparent 
membrane, faces upwards, backwards, and towards tho 
middle line, and may be considered as a rudiment of 
the tympanum or middle ear of the higher vertebrata, 
with its Eustacliian tube. The inner surface of the mem- 
brane is turned towards three boccuH^ one of which is much 
larger than the rest, arranged at the opposite side of the 
cavity of the vestibule, and contmning each an otolith 
(ear-stone), often very l^ge, os in the familiar example of 
,the cod. Besides the fenestra ovalis other perforations 
lead out of the vestibule Into three arched cylindrical 
canals of considerable diameter and dimensions, the diverg- 
ing curves of which take a wide circuit witliin the cranial 
cartilage, and terminate at both ends in this central cavity. 
Within the canals in which the vestibular perilymph freely 


circulates, there are three similarly curved but more slender 
membranous elastic tubes; they are nowhere in contact 
with the sides of tho canals, hut are suspended in the 
midst of them by means of collnlar network. They all 
swell out at one end like a flask (ampulla^ as they enter 
the vestibnle, after which the anterior and horizontid tabes 
separately enter a common pouch or sinus. Into tills their 
other ends likewise open by a conduit common to both. 
The acoustic ner\’e is distributed in two principal branches 
only to the sacs and the aropnllsD — chiefly to the latter, to 
which it gives a white colour. 

In Serpents there is but one saccnlus coutidning chalky 
matter, and all the semicircular tubes communicate with a 
central membranous sinus, which the anterior and posterior 
tubes enter by a common trunk. The fenestra ovalis is 
dosed, not as in fishes by a membrane, but by the expanded 
trumpet-shaped extremity of a slender bone (paicidum or 
colvtnella)^ attached at tho other extremity by a ligament 
to the ontcr end of the intermaxillary bone. 

Nearly the same arrangement of tho internal ear prevails 
in tho fonr-footed Reptiles (turtle, crocodile, frog, Bzard) ; 
but a new and important step is here made towards the 
ultimate perfection of the organ by a development of an 
air-cavity, called the tympannm, or ear-drum, between the 
vestibule and the surface of the head. 

In Birds, besides a greater nicety and tenuity in the con- 
formation of the parts hitherto described, the ear is fur- 
nished with two additional provisions. The first is a short 
meatus audit or ius extemus^ or outer passage, which re- 
moves the delicate membrane of the tympanum to some 
depth from the surface of the head, and thus places it 
more securely, and at the same time to greater advantage 
for observing the direction of sound. The other additional 
provision in birds is an appendage to the mechanism of 
tho internal tiar. This is a small conical cavity in the 
bone, somewhat enrved, with a ridge winding round the 
interior, and a cartilaginons strnctnre so corresponding in 
form with the ridge as to divide tho cavity into two parti- 
tions. These communicate with another at the apex, and 
with the vestibule and tympanum respectively at their 
other ends. Tho cavity is termed the cochlea, from its 
resemblance (in mammals) to a spiral shell. 

In the Mammalia the ear reaches its complete develop- 
ment. It is nearly the same in all of them, including 
man, the difference being only in the comparative size and 
shape of tho component parts of Uie organ, and not in 
their essential structure, number, or arrangement. 

The Human Ear . — ^The parts may bo described under 
a threefold division of the internal, middle, and external 
car, and the whole organ is fully illustrated in onr Plate. 
It should be added that the chambers of the inner ear 
(bony lab 3 rrinth) are merely cavities in the petrous portion 
of the temporal bone ; these cavities are filled with fluid 
(perilymph), and floating in the fluid is tho organ of hear- 
ing (membranous labyrinth), of very small dimensions in 
comparison with tho cavities containing it. The membran- 
ous labyrinth is divided, as will be seen, into three parts — 
the utrido and saccule, the three semicircular cands (not 
much thicker than a hair), and the scala media of the 
cochlea; and all these divisions contain the fluid called 
endolyinph. 

1. The internal ear, or labyrinth, is deeply placed In 
the interior of the head, within tho petrous (rocky) poxijon 
of the temporal bone. Near the inner point of the temporal 
bone, which nearly meets its fellow of tho other side of 
tho skull (the two forming a broad V-shaped outline, of 
which the apex lies towards the nose), and upon Its pos- 
terior declivity, there is a laige trumpet-like hole (meatua 
audUoiiuB tfitenfus) into which the seventh cerebnd nerve 
enters from the medulla ohlangata. After penethting 
about half an inch it splits into several sets of filamenta, 
•and finds its way through small sieve-like openings at tbs 
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bottom of the lower fovea into the internal ear, and is hero 
distributed in three separate portions to the cochlea, the 
iimpullec of the semicircular tubes, and the utricle and sac- 
cule of the vestibule. The cochlea is more complicated than 
in birds ; it consists of a spiral canal in the bone, gradually 
diminishing as it ascends to a point, wound two and a half 
times round a central hollow pillar of bone called the modi- 
olu8. The cochlea lies nearer the nose ilian the semicireniar 
canals, and in such a position that tho modiolus is roughly 
horisontal, the top of the cochlea pointing towards the ex- 
ternal ear. It is easy, therefore, to distinguish between a 
right and a left cochlea. From the modiolus a thin and 
spongy lamella of bone projects horizontally rather more 
than half across the canal, ascending in a similai* spiral. 
From the edge of this lamella (called the lamina apiralia) 
a membrane passes to the outer surface of tho cam^, where 
it is attached, thus completing the separation of the canal 
into two scalep, or winding partitions, which nnito at the 
summit, tho lower and narrower connected with the vesti- 
bule, the superior and lai-ger with the tyinjiannm ; each scalu 
being closed below by a meitihrune, and taking two turns 
and a half round tho modiolus in ascending from the base 
of the cochlea to tho cupola, or inverted enp-shaped cavity 
at the summit, placed over tho funnel (infundibuluvi) into 
which the top of the modiolus expands. The inodiolos is 
hollow to some distance from the base. Up this tubular 
cavity rises the largo cochlear branch of the acoustic nerve, 
giving off lateral iilamcnts through minute openings 
arranged spirally, which pass through the light spongy bone, 
and emerge from different points into the scala media be- 
tween the two main seal®, presently to be described ; the 
rest of tho cochlear nerve ])asses through capillary perfora- 
tions in tho cul-de-sac of llie tubular cavity, and ascend- 
ing in the substance of the central pillar of tho modiolus, is 
distributed through the bone in a siinllur way to the upper 
turns of tlie cochlea and the infuiidibuliitn. Tho two other 
branches of tho acoustic nerve ai‘e distributed to ibe two 
parts (utricle and saccule) of the vestibular sac, which lie 
in a round depression or pit in the barrel-shaped cavity 
of the vestibule, and to tho ampulla: of tlie semicircular 
canals. The principal opening from tho vestibule is the 
fenestra ovalis, situated ou the outer side towards the 
tympanum, wliich is closed by a mombraue ; at the lower 
and front part there is another opening into the scala 
vostibuli of the cochlea. There ai-e live openings at its 
l>osterior and outer side, which lead into the semicircular 
canals, of which tho superior and posterior enter tho vesti- 
bule by a common foramen. Tho saccule and utricle each 
contain a cretaceous deposit, which, in some of the lower 
mammalia, has the consistence of soft chalk. Tho cochlea 
and semicircular canals, from their complexily, are termed 
the labyrinth. 

The nses of the various parts of the inner cur liavo re- 
ceived very various explanations at times. I'lie following 
is the present theory, and is supported by so many experi- 
ments and observations as to gain universal support. The 
fine auditory hairs found in the saccule and utricle (vesti- 
bular portion of the organ) and in the ainpullsD (flask-like 
ends of the semicircular canals) arc believed to intensify 
tlie vibrations of the endolympli contained within the organ, 
and by their tremor to stimulate tlie neivo cells spread 
over the fioor'of tliese membranous cavities. A dull sensa- 
tion of sound is held to be thus given without any precision. 
The sftisll otoliths (ear-stonos) sen^e as dampers, to pre- 
vdbt over-excitement of tlie auditory hairs. But it is 
thought that the main function of the semicircular canals 
themsdves is not to awaken the sense of bearing, but that 
of motion, and especially of rotation. Tlie pressure of 
the endolympb on tho sides of the tubes by centrifpygal 
forotf would indicate this very clearly. Besides, it is a 
matter of fact that inflammation of the semicircular canals 
(Menier's disease) induces a constant sense of whirling 


round ; whereas it is disease of the cochlea that creates 
an incessant droning or mnsical noise. •Exporiraonts on 
animals also lead irresistibly to the same condusion. 

It is the cochlea which is the organ of music, if not ol 
sound. It has been already described in general ; divided 
into two seals, as if one were to take apiece of india-rubber 
tul)e, thrust a partition into it till it looked like a Greek 
and then wind it round a core or inodiolmi two and a half 
times. Bat if one were to split tho division in its tliick- 
ncss half across, and spread asunder the split bdves till 
the division looked like a -< laid upon its side, it is evident 
that A third scala, of triangular section, would exist be- 
tween tlie other two. This then is the construction of the 
cochlea ; and while the scala vestibnli and scala t 3 rmpani 
contain perilymph like all the rest of tho bony lab 3 rrintb, 
the scala media, which is very much , smaller than they (as 
are all the parts of tlie membranous labyrinth tl^ those 
of the bony labyrinth in wliich they lie), contains endo- 
lymph. Continuing our rough illustration, the tail of the 
Y is the bony lamina spiralis, and the arms are the 
upper, the membrane of Reissner, simply a membranous 
partition botwocii the scala media and the scala vestibuli ; 
tho lower, the basal or basilar membrane, at once cutting 
off the scala tymjiani and supporting the organ of Gorti uii 
its floor. This organ of Curti, so well defended, is the 
special organ of musical sound. Its principal parts are a 
series of arches, each formed by two cartilaginous rods 
standing on the basilar membrane like an inverted letter 
A, and so supporting four ranks of cells on eadi side. 
The nerve filaments entering from tho modiolus through 
tho substance of tlie lamina spiralis, pass through a yan- 
yliomc plexus contained therein, like the plexus in the 
retina of the eye, and the filaments issuing from the plexus 
pass some of them into the four rows of slanting nerve-cells 
icaiiing against the nearer rod of Oorti, and the rest pass- 
ing along under the basilar membrane beyond tho arches of 
Oorti, pierce upwards through it, and thus terminate in the 
corresponding four rows of cells leaning against the outer rod 
of Ccirti. These outer nerve-cells are ciliated (end in hairs). 

There are flOOO of these arches, forming a little slanting 
tunnel, as it were, resting midway in the basilar mombraue, 
and following the curve which the whole cochlea makes 
(for economy of space) round tho modiolus. Tho base of 
the arches becomes greatly wider as we proceed towards 
the apex of the cochlea, and as the rods remain the same 
size (or to be exact, increase only slightly in size), the roof 
of the little tnnnel becomes lower, so to speak. The whole 
organ seen from above is held to present vt resemblance to 
the keys of a pianofoi*te. Professo.' Ilelmholtz arrived at 
the conclusion that each arch of Gorti is tuned to a parti- 
cular note of music, tho narrow lower ai'ches being affected 
by treble sounds, the wide upper arches being affected by 
bass sounds. The reasoning by which ho arrived at this is 
too much i^ detail for these columns, but it at once com- 
manded respect, and is now everywhere received as the 
true explanation of the organ. (Ellis's Helmholtz on 
Sensations of Tone," London, 1875.) 

2. Tho middle ear comprises tho cavity of the tym- 
panum with its contents; the cells in the bony prominence 

Bones of the Kar, of their natural size, malleus ; i, incus; 
s, stapes; o, orbiculare. 

behind the ear, called the mastoid process, with whicli the 
tympanum communicates; and the Eustachian tube, or 
passage leading from the tympanum inA the upper and 
back part of the throat, where it opens in the form of an 
expanded slit on each side behind the posterior nares. 

The tympanum is an irregular cavity scooped in the 
petrous portion of the temporSi bone, between the vestibule 
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and the external meatus. The principal entrances to it 
are the fenestra«r)vali8*aud the round or somewhat oval 
opening at the bottom of the external passage upon which 
the membrana tympani is stretched. Between these there 
is extended a chain of three small bones, obliquely articu- 
lated to each other with perfect joints, as shown in Plato. 

These bones are called respectively the 8tape$ (stirrup), 
the incus (anvij), and malleus (hammer), from some 
similarity in form to those implements. The base of the 
stapes is applied to the fenCstra ovalis, exactly fitting it, and 
is attached firmly to its membrane. The oxtreiiiiiy of the 
longer leg of the incus is articulated to the head of the 
stapes, and there is a minute bone between them of the 
size of a 8m}ill shot, which is generally considered to be 
only a process of the incus. It is, however, called from 
its spherical shape the os orbiculare^ and is sometimes 
reckoiied^as a fourth bone. The shorter leg of the incus 
rests against the bony pariotes of the tympanum at the back 
part, near the mastoid cells. Upon the hollowed cavity in 
the head of the incus the lateral depression of the head of 
the malleus is ai'ticulated and moves easily ; the long handle 
of the latter is attaclied by its extremity to the middle of 
the membrana tympani, as well as by a portion of tho side 
of the handle, which lies close to and parallel with the 
membrane. The long slender process of tho malleus h‘cs 
in a slit passing to the articulation of tho jaw called the 
glenoid fissure. 

The use of these bones is undoubtedly to transmit the 
vibrations of the membrana tympani to the membrane 
of the fenestra ovalis, and thence to tho internal car, 
and thus to permit the membrana tympani to bo drawn 
into a conical shape, so as to tighten it and adapt it either 
to resist the impulse of too loud a sound or favour a more 
acute or gentle one. This is done by a series of small 
muscles which aro not under the dominion of tho will, 
being supplied with nerves in a way peculiarly interesting 
to a physiologist, and acting automatically in correspondence 
with tho impressions on the auditory nerve. 

Tho fenestra ovalis is situated iieaidy opposite the ineni- 
hrana tympani, on tho upper edge of a prominence called 
the promontory^ and beneath it is tho fenestra rotunda, 
closed by a inembrnno, and leading into the scala tympani 
of the cochlea. Besides these openings from the tym> 
panum, there are others which lead into the mastoid cells 
behind it. These are also filled with air, and are supposed 
to contribute to tho distinctness of the tympanic vibrutioms. 
Tliero is also an opening from the tympaiiuin forwards into 
tho Eustachian tube. 

Deafness arising from closure of tho Eustachian tube 
has been sometimes cured by dilating that canal by iiistm- 
snents {lasscd for that purpose into its outer expanded 
extremity through tho nostrils or from tho back of the 
throat, or by injecting fluids into it by means of a syringe 
with a small curved pipe. Tho use of the Eustachian tube 
is to admit mr, and so prevent tension on the tympanic 
membrane from difTerence of the pressuro of tho air within 
and of that without, and also to servo as a channel for 
canying off mucus, &c. 

S. The external oar consists of the meatus auditorius 
exlemus and concha. The former, commencing from the 
membraua tympani, is an osseous canal in the first part of 
its course in the adult, and then becomes nothing moro 
than a tubular continuation of the expanded cartilage of 
the concha or outer appendage of the ear. It is lined 
throughout with a delicate skin, covered by thin cuticle, 
which also covers the outer surface of tho membrane. Be- 
neath the skin, and opening through it on the surface, are 
numerous glandnlJir follicles which secrete tlio cor-w'ax or 
cerumen. Tlie wax, which is veiy bitter, serves to prevent 
the entrance of insects and to keep tlie skin soft. When 
secreted too abundantly it is often a cause of deafness, and 
alionld be removed as a foreign body by means of a syringe 


and a solution of soap and warm water The commonest 
kind of earache is that caused by the inflammation of this 
passage, and is generally followed by a copious and fetid 
secretion poured out by tho ceruminous follicles. If this 
last long deafness is sometimes tho result from thickening 
of the membrane, and has been removed, as well as that 
arising from closure of the Eustachian tube, by puncturing 
the membrane. 

Tho concha^ or pinna^ or auricle (for by all these namea 
the outer appendage of the ear is known), consists of several 
pieces of elastic cartilage expanded in a form more or less 
resembling an ear-trumpet in different animals. In man 
it serves the purpose of collecting tho sonorous vibrations 
and directing them into the meatus oxtemns much less 
perfectly than in many other animals, which ai*e also pro- 
vided with muscles for directing it to the source of sound, 
muscles which in man are but rudimentary. We hoi'e 
annex a detailed explanation of the figures shown in the 
riatc Eak. 

Fig. 1 . Pinna or oxlernal car; a a\ helix; a', the 
notch of the helix, marking what was once tho point of 
the ear; e fossa of tho helix; df^ antihelix; /, fossa 
of tho aiitihelix; 7 a, concha; ^r, tragus ; 4, antitragus. 
The lobe is not fully drawn. 

Fig. 2. Small muscles of tho pinna: de jT < 7 , muscles 
temling to draw tho cartilages closer, and make the e^ivity 
deeper — neutralized by one muscle (fig. 3, d) at the back, 
which tends to make it shallower. 

Figs. 2, 3. Muscles moving the pinna as a whole: a, to 
raise it ; 6 , to draw it forwards ; c c, to draw it back- 
wards ; their iiisin'tion at e (fig. 3). 

Figs, 4-7. Bony laliyriiith or internal ear. Fig. C ; 
a is placed on tho vestibule; ft, fenestra ovalis; c r/, the 
cochlea ; its summit ; d, superior ; e, inferior ; ex- 
terior semicircular canals. Tho figure shows a mould of 
tho left Ittbyriuth. Fig. 7 shows u section ; fig. 4 a view 
of the right labyrinth, tlie cochlea removed and tho vesti- 
bule thrown open; fig. fi, a shallower section cutting 
through the cochlea. 

Fig. 8, Bones of the niid«llc ear or tympanum; a, ham- 
mer ; B, anvil ; c;, os orbicularc ; i>, stirrup ; a 6, head ; 
e, long proc!ess ; rf, short process ; e, handle of the hammer ; 

Ixidy ; gj short, A, long process of tho anvil ; », head ; 
I k, limbs; m, foot of tho stimip (m filling up the 
fenestra ovalis) ; and d e, the handle of the hamnfier resting 
on tlie tympanic membraiic through its whole length. 

Fig. fi. Tho bones in situ : a c, hammer ; of, anvil ; bg k. 
&c., petrous portion of the temporal bone; e, stirrup 
resting on fenestra ovalis ; vestibnlc ; t, first turn of 
the cochlea ; k, mastoid cells ; f g^ ligaments of the bones. 

Fig. 10. Tho cochlea; «, tho modiolus; 6 , tlie bony 
lamina spiralis ; e, tho basilar membrane — for cloarness* 
sake the membrane of Reissner, which forms a A with tho 
basilar, whereof the apex is at the lamina spiralis and 
the base on the outer wall of tho chamber, is not shown ; 
cf, the scala vcbtihuli ; e, the scala tympani ; jT, tho hamulus 
or point of junction of tho scalse. 

Fig. 11. General view of tho (left) ear: a, external ear; 
b, external auditory meatus; c, tympanic membrane or 
drum-skin ; rf, fenestra ovalis (in cavity of tympanum) ; 
e e, Eustachian tube ; /"g /e, ainpullm of semicircular canals 
(k 1 ) ; I?, the vestibule ; m, tho cochlea (tho letter being 
placed at tho entrance of the auditory nerve to tJic inner 
ear). The pointed styloid process is seen below, and to its 
right is tho mastoid process. 

BARL. Tho title of earl or count (in Lat. conies') is 
the most ancient and widely spread of the subordinate or 
subject titles. It is derived from ealdorman, or chief 
magistrate of the shire, of the Anglo-Saxons, and fr^m 
jarl of tho Danes. Historically (but not actually) it 
answers to the French comtcy to the Simnish conde, and 
to the German graf, under which title aro included several 
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distinct degrees of rank*— landgraves or counts of provinces, 
palsgraves or connts pidatine, markgraves or connts of 
inarches or frontiers (whence marohio or marquess), burg- 
graves or oonnts of cities, connts of the empire, counts of 
territories, and several others. 

After the battle of Hastings, William the Conqueror 
having annexed the feudal hereditary title of earl to the 
counties of the Saxon earls (with whom the title was only 
official), granted them to his principal captains. In this 
manner was the honourable title deprived of its adminis- 
trative functions, except ns to the counties palatine. 

These earldoms were of three kinds, all of which were by 
tenure. The first and highest was where the dignity was 
•annexed to the seisin or possession of a whole county with 
“ jura regalia.’* In this case the county became a county 
palatine {palaiinvs^ i.r. appertaiuing to the royal palace or 
dignity, the holders in many things being sovereign, hold- 
ing courts, &c., subject only to the king himself) or prin- 
•cipality, and the person created earl of it acquired royal 
jurisdiction and seigniory. The object of this great authority 
was that the earl should not bo hampered in the frequent 
emergencies which arose, for the counties palatine were 
those which bordered on an enemy’s country. Such were 
Chester, still existent (with Pembrokeshire until 1536 ), 
against the Welsh; Durham, under its bishop (till 1886 ), 
and Hexhamshire, under the Archbishop of York (till 1571 , 
when it was merged into Northumberland), against the Scots ; 
and Lancaster, belonging to the crown since the time of 
Henry IV. After tiie Conquest Kent was a county palatine 
under Odo, bishop of Bayeux, but when Odo fell its chai'ac- 
ter of palatine was not renewed. So was the Isle of Ely 
from 1100 to 1538, under the bishop. The second kind of 
«arlB wore those whom the king created earls of a county, 
with civil and criminal jurisdiction, with a grant of the 
third part of the profits of the county court, hut without 
giving them actual seisin of the county. The third kind 
was where the king erected a large tract of land into a 
bounty, and granted it with civil and criminal jurisdiction to 
be held per eervitium wiius camiiattiit. 

Under the early Norman kings all earls, as well as 
barons, held their titles by the tenure of their counties and 
baronies ; but with the solitary exception of the earldom 
of Arundel earldoms by tenure have long since disappeared, 
and in late times the title has been conferred by Icttcrs- 
patent. Earls have now no local jurisdiction, power, or 
revenue as a consequence of their title, which is no longer 
confined to the names of counties or even of places, as 
for example Earl Grey, Karl Russell, &c. In point of dignity 
the carl is between the marquis and the viscount lie is 
spoken to os “ My Lord,” add^’cssed by letter as “ The 
Right Honourable the Earl of ,” 


iEAM.»MAit^sirAT., an office of great antiquity in 
England, originally conferred by ihyal gnint in the reign 
of iliehard II., but now and since the time of Oharles IL 
hereditary in the family of the dukes of Norfolk. The earl- 
marshal is the head of the College of Arms or Heraids* 
College, and presides at all great court ceremonies. He is 
the seventh great officer of state, taking precedence next 
after the lord great chamberlain, and befoi^e the lord steward 
of the royal household. 

EARLY RNOLIBB STYLE, in architecture and 
decoration, the purest, and in many respects the best, period 
of English Gothic architecture. It succeeded the heavy 
Norman style at about the close of the reign of Henry 11. 
(1189). Its proportions were altogether more slender, 
walls higher, roofs steeper, &c., and for the round-headed 
doorways and windows of its predecessor it substituted the 
narrow-pointed windows of lancet-shape, often many lan- 
cet windows being clustered together as lights of one great 
window. For the heavy Norman pillars and zigzag decora- 
tive ornament, Early English substituted elegantly grouped 
and clustered pillars and fine mouldings, the hollows often 
filled with the dogtooth” ornament or with carvings of 
leaves and flowers. As the period closed, tracery began to 
appear In the windows, mouldings became richer and deeper, 
carving more profuse, and about the death of Edward 1. 
(1307) it passed into the Decorated” style. Fine ex- 
amples of the Early English style are to be found still 
among ns, such as Lincoln Cathedral, especially the presby- 
tery at the east end, and the choir of Westminster Abbey ; 
and Early English traceried windows arc well shown in the 
great cast window of Lincoln. (Contrast this window in 
our riatcs on Knoijrh Catiikokal AttciiiTUcruiiE with 
the Decorated window from York beside it. See also the 
section of the Early English nave of Lincoln, in tlio same 
Plates.) A voiy fine live-light Early English window in 
York Cathedral is called the ** five sisters.” This cathedral, 
as a whole, belongs to the Decorated style. 

EARRING, an ornament hung from a hole perforated 
for that purpose through the lobe of the ear, sometimes sot 
with pendent jewels, pearls, or other precious stuues. In 
the Latin of the middle ago earrings are tenned pendentes^ 
from the more common form of the ornaments usually 
attached to the ring itself. Indian women (and men also) 
frequently wear jewels in the helix or outer curve of the 
car, but such jewels are usually fixtures and lie close to 
the flesh. Other Orientals follow the same custom. 

EAR-SHELL (Ualiutis) is a genus of Mollusca be- 
longing to the class GASTKBoi*ni>A. The shell is ear- 
shaped, with a small flat spire, a.«d has a very wide and 
in many cases u highly beautiful and iridescent aperture. 


and by the crown as ** Onr right 
tmsty and well-beloved cousin.” 
His wife is styled a c«tuatess. His 
eldest son takes by courtesy the 
fathoris second title, which is usually 
that of “ Viscount,” while his younger 
sons ore styled Honourable,” and 
his daughters Lady,” before their 
personal names. The coronet of an 
earl consists of a ^ircle of gold, with 
eight , spikes, each surmounted by a 
pearl, and Btrowberry loaves between 
the tpiksi. 

( The number of earls in the House 
of Lords in 1884 was 187, not 



Hallotfs tuberenlata. 


including the Scotch and Irish representative peers. The 
most ancient existing earlaom is that of Arundel, created 
in 1189 by Stephen, and now held by the Duke of Nqj^olk. 
The oldest English earldom, not thus merged in another 
title, is the earldom of Shrewsbury, created by Henry VI. 
in 1442. 


There is no operculum. The onter lip is charooterilzed by 
a spiral ridge with a series of round liAes in front, which 
become gradnally filled up behind as new ones are formed. 
The outer surface is in general very rongh, wrinkled, or 
tubercular and dull. The animal has a very huge and 
rounded foot, with which it dings to the rocks like a liiiipeL 
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All round it# foot to its moutli there is a doable mem- I from the former we have • = W.mri from the latter 


brane cat out inMeaflets and furnished with a doable row < 
of filaments. On the oatside of its long tentacles are two 
cylindrical stalks for carrying the eyes. The mantle is 
deeply divided on the right side, and the water, which 
passes by means of the holes in the shell, can, through tliis 
slit, penetrate into the branchial cavity ; along its edges 
again are three or foar filaments, which the animal can 
also cause to come out through these holes. The mouth 
is a short proboscis. The species are numerous, upwards 
of seventy-five having been described, and are widely dis- 
tributed, some being found in the Channel Islands, the 
Mediterranean, and the Canaries, ivhile many others are 
found in India, China, the Cape of Good Hope, Australia, 
New Zealand, the Pacific Ocean, on the Coast of Cali- 
fornia, and as far north as Kamtdiatka. They are re- 
markable ^or the beauty and diversified colours of the 
shells, and from the splendidly iridescent nacre they 
possess are much used for inlaying papier-inachd and other 
ornamental works in which mothor-of-pearl is employed. 
I.arge quantities are brought to Birmingham for that pur- 
pose. Some species supply a by no means indificront 
article of food. The common ear-shell of the Channel 
Islands— the “ Ormer,”a8 it is there called {llaliotU tuher^ 
culata) — is largely used at the seasons when it loaves 
deep water and comes to the rocks laid bare at low tides. 
Great quantities are then taken, and when well beaten to 
make them tender, and after that properly dressed, they 
afibrd au excellent dish, tasting like veal cutlets. It is 
also eaten in Japan. 

KAltTH* Viewed in its place as a member of the Solar 
System the Earth is a planet of moderate size and of inter- 
mediate porition. Mercury, Mors, and the host of minor 
planets arc all much smaller than the Earth. Venns is 
about the same size, while the great planets, Jupiter and 
Saturn, Uranus and Neptune, are vastly greater. So also 
Mercury and Venus revolve in orbits much closer to the 
Sun than the Earth's orbit, while all the other planets we 
have mentioned have orbits and periods exceeding those of 
the Earth. [See Plankt.] The shape of the Earth is 
approximately spherical, for the irregularities on the surface 
are inconsiderable in comparison with the Earth's stupendous 
bulk; more accurately, the sea-level is found to be an ellip- 
soid of revolution, and if a bo the equatorial semiaxis and c 
the polar semiaxis we have by the most recent determina- 
tion (“ Geodesy,” by Colonel A. R. Clarke, C.B., Oxford, 
1880, p. 81S))— 

a = 20,926,202 feet. 

0 = 20,854,895 feet 

It has been thought that the shape of the Earth could 
be represented with still greater accuracy by regarding it 
as an ellipsoid with three unequal axes, in which case the 
same authority gives (p. 308) — 

Equatorial semiaxis, major a = 20,926,629. 

“ “ minor h ss 20,925,105. 

Polar “ 0 = 20,854,477. 

The axis major of the ellipse in which the Earth in- 
tersects the plane of the equator meets the Earth's surface 
8^ 15' W. from Greenwich. It is, however, necessary to 
add the caution given by Colonel Clarke, when he says — 
the ellipsoidal theory of the Earth's figure, small 
as is the difference Between the two diameters of tlie 
oqnator, the Indian longitudes are much better repre- 
sented than by a surface of revolution. But it is never- 
theless necessaxy to guard against an impression that the 
figdre of the equat^ is thns definitely fixed, for the available 
data ai^ far too slender to warrant such a conclusion.” 

The ellipticify of the Earth, or the fraction s = can 

be determined both by actual surveying measurements 
and by oalculations derived from pendulum experiments; 


I = 

Various attempts have been made to determine the 
mean density of the Earth. Newton, from theoretical 
considerations, estimated the density to be between five 
and six times that of water. Although several methods 
have been suggested and tried, there is still considerable 
uncertainty about the value of this important constant. 
Carlini, by pendulum experiments on Mount Cenis com- 
pared with those at the margin of the sea, found as low a 
value as 4*39 ; wdiile Airy, by experiments in Harton coal- 
pit, found as high a value os 6*566. The value most 
usually adopted is 5*67, being the result found by Baily 
from torsion experiments, conducted with the most ex- 
treme care. The mass of the Earth, on this assumption, 
is 6 X 10®^ tons. For astronomical purposes wo require 
to know the relative masses of the Earth and the Sun ; if 
we assume the latter to be unity, then the definitive value 
assigued to the Earth's mass by Loverrier is auAsB - 
The Enrtli rotates on its axis in one sidereal day, equiva- 
lent to 23 hrs. 56 min. 4*0906 see. of mean solar time. The 
jietnal shape of the Earth ns an ellipsoid of revolution is 
intimately connected with the rotation of the Earth on its 
axis. Conceive a straight line drawn from the centre of 
the Earth to the iiortli pole of the celestial sphere — i.e. the 
point on the heavens which remains unaltered during the 
daily rotation. Tills straight line intersects the Earth in 
.a point which is thus defined as the north pole of the 
KaitlL By means of the surveying operations which have 
determined the actual figure of the Earth wo arc enabled 
to ascertain the point on the Earth's surface which is the 
extremity of the shorter axis of the ellipse by whose rota- 
tion the aidnal figure of the Earth can be produced. It 
will be noticed that tlic apparent diurnal motion is quite 
unconnected with the purely surveying operations, so that 
it is extremely remarkable to find that the north polo of 
the Earth is very close to, if not actually identical with, the 
extremity of the shorter axis of the ellipse. Thus we see 
that the axis about which thn Earth rotates, and which is 
determined by purely astronomical observations, coincides 
with the shortest diameter of the Earth, as found by mere 
terrestrial measurements. lu this we have a very forcible 
illustration of the reality of the Earth's rotation. It is 
geni’rally believed that at Bome> very remote epoch the 
Earth was in a fluid or a semifluid condition. At that 
time the effect of the centrifugal force would make the 
Earth bulge out at the equator, and flatten it down at the 
poles, and thus shape the Earth to the form of an ellipsoid 
of revolution. The shortest axis of this ellipsoid would 
then coincide with the axis of rotation, as we actually find 
to be the case. For other phenomena connected with the 
rotation of the Earth sec Pubckssion and Nutation. 

EABTH-NTTTS arc cither the fruit of certain plants 
which bury it belovr the gi'ound after the flowering is past, 
as the Arachis hypogeea, Lathyrut amphicarpos, and 
others, or else the subterranean tubers of fleBhy-root{!d 
pkauts, such as Carum bulbacaatanum, Laihyrua tubero- 
«««, and the like. 

EARTH'OUAKSS are the most terrific of all natural 
phenomena. The solid surface of the globe is put in 
motion by them, and in some cases may be compared with 
the sea when agitated by the wind. 

The least dangerons of these phenomena are those which 
by the Creoles of South America are called temblores, a 
term which may be translated by tremors. The^ surface 
of the earth is put in a trembling motion, by which such 
objects as are not well supported are thrown to the ground, 
and even walls are split, but the damage docs not extend 
further. These tremblings are by far the most comtqon 
kind of earthquakes, and occur in some countries of South 
America, especially in Chili, almost every day, at least in 
certain seasons. Sec also Eabtii-trkmous. 
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The terremotoi of the CreoleH, or earthquakes proper, 
pive to the surface either horiKontal oscillations, not dis- 
similar to the waves of an agitated sea, or they consist in 
violent perpendicular upliftings, so that it would seem as 
if repeated explosions were exeiiing their force against the 
roof of a Bubtorraneous cavern. By these earthquakes 
walls are overthrown and fissures are produced in the 
gi^ttud. The latter are frequently more tlian a foot in 
width, and sometimes scalding water giislios out of them 
like a fountain. They are generally preceded and sometimes 
attended by a subterranean noise, which may be compared 
to the echo of distant thunder in a mountainous couutiy. 

Considerable changes may bo produced on the surface of 
the globe by earthquakes. The coast of Chili has under- 
gone a considerable change by earthquakes during the last 
half century. In 1 825 the island of Santa Maria (near 
37** S. lat.) was upheaved 9 feet, so that the southern port 
was almost destroyed, and the soundings round the island 
were diminished a fathom and a half. 

The siiiglo shocks of an earthquake last from a fow 
seconds to two or three minutes. Sometimes they follow 
one another at 8hui*t intervals. Sometimes they are con- 
tinued for several days, and even weeks ; and in Chili, as 
said above, they arc of daily occun'cnce. In 1860 a calcu- 
lation was made of the number of separate earthquakes 
re(X)rded (exclusive of such slight tremors as those just 
mentioned); it was found to amount to over 6000. But 
there must have been many more, f(jr but few records of 
the earlier periods have survived. 

Earthquakes are soiiietiinos ex])ericnced over an immense 
tract of country. The earthquake in Chili in 1835 was 
felt at all places between lln» island of Chiloe (40° 8. lat.) 
and Copiapo (27° 8. lat.), and from the island of Juan 
Eenmndez to the town of Mendoza, on the east side of 
the range of the Andes. It consequently oxlemlcd over 
thirteen degrees of latitude and ton degrees of longitude. 
The earthquake in Peru and Ecuador in 1868 had a still 
wider area, spreading over not less than twenty-four de- 
grees of latitude. But when earthquakes extend over such 
an jinnionso tract of country some districts are always 
convulsed with greater violence, and these may be con- 
sidered us the centre of the earthquake. 

The movement of an earthquake seems like a wave 
starting from such a centre of disturbance and travelling 
through tlie cartirs crust. The direction of the fissures in 
buildings is naturally somewhat near the perpendicular to 
the thrust of the earthquake. I.ct x he the subtorraucan 
centre. Then the tower and house, <;j>, will be thrust 
outwards by the shock; if all the parts of tJio building do 
not return equally a fissure occurs, and this fissure, by the 
nature of the case, must bo at right angles, or nearly so, 
to the direction of the shock. Also x v is the shortest 



line from x to the surface, and is called the seismic vertica]; 
X All X B (v A being equal to v n) are coseismics, and will 
fbavo simultaneous shocks; so also x c, x ]>. But the latter 
will be shaken some time after the points a u, as x o is 
longer than x A, &C. liy combining these two sets of 
observations the position of the central point of disturbance 
is looud. The earth-wave, formed by the successive 4^1eva- 
tiou of cQseismic points in successive circles from the seis- 
mic vertical, is accompanied by an air-wave, which is the 


cause of the low rolling thunder-liko souud generally ob- 
served. And where the disturbance reaches the coast by two 
sea-waves, the first and lesser of the sea-waves accompanies 
the earth- wave, going at the same rate as the latter; the 
second goes much more slowly, and is often a considerable 
time after the earth-wave in its arrival at any given point. 
The rate at which an earth-wave travels will depend on the 
nature of the rocks composing the country which it traverses ; 
there may even be widely different rates fur one and tlio 
same wave in different directions. Thus the earthquake of 
Vi^ge (1855) travelled northwards at 2861 feet, south- 
wards at 1898 feet per second. An earthquake at Tra- 
vance (in Hindustan) was observed to travel at the rate of 
656 feet per second ; the earthquake of Central Europe in 
1872 had a rate of 2433 feet per second. Not only the 
rate of progression, but the amount of injury done depends 
greatly on the nature of the rock in a disturlp^d distriot. 
Thus during the earthquake at Port Royal (Jammea) in 
1692, the honscs built upon sand were completely destroyed, 
while those built upon limestone escaped. Earthqu^es 
vary greatly in duration, some consisting of only one wave 
or shock, some of a more or less rapid succession of them. 
The great earthquake of Caracas lasted half a minute, that 
of Lisbon five minutes. But cases, as already stated, havo 
been known where shocks havo succeeded each other con- 
stantly for weeks. The extent of the district affected by 
an earthquake also varies very greatly ; sometimes it is only 
a few square miles, while that of Lisbon (1755) extended over 
about 15,000,000 square miles. The usual depth of the 
point of disturbance of an earthquake is at most 30 miles, 
and often very much less. Ike depth in the case of the 
earthquake of Herzogenrath (1873) was 14*5 miles; tliat 
of 1872 (in Central Europe), 9*6 miles; that of Belluuo 
(1872), 4 miles. Both the intensity and the frequency of 
earthquakes differ greatly at different parts of the earth's 
surface. The basins of the MediteiTaneau and Black Seas ; * 
the west coast of South America, running upwards through 
Central America to Mexico ; and the great islands between 
Asia and Australia, may bo mentioned as districts in which 
earthquakes ore both frequent and severe. 

The action of earthquakes is not confined to those dis- 
tricts in which thoir effects are at once outwardly percep- 
tible, for even whore they havo no active vent the law which 
reflates tliem is believed to be always in operation, it 
being supposed by the most eminent seismologists that 
earthquake regions ai'ound a volcano, and earthquake re- 
gions apparently disconnected from any outlet, differ only 
ill this respect, that in the one case the subterranean 
forces have had sufficient power to produce the phenomena 
of eruption, while in the other they have not. “ In earth- 
quakes,” says Humboldt, “ we have evidoiico of a volcano- 
producing force ; but such a force as universally diffused 
as the internal heat of the globe, and proclaiming itself 
everywhere, rarely acts with sufficient energy to produce 
.active eruptive phenomena ; and when it does so, it is only 
in isolated and particular places.” 

It is worth noticing that so far as the future history of 
our race is concerned, it would be a far more serious mis- 
fortune if the earth's subterranean forces were gradually to 
become extinct (as some havo thought they are tending to 
become, following in this what seems to have been the m's- 
tory of the moon), than it would if they were to increaso 
in energy wiUiin a moderate limit. In tlie latter case, 
indeed, many more lives would be lost, and a far greater 
amount of property would be destroyed ; but in the former 
case the earth wotdd simply become uniuhabitablo. 

H the solid substance of the earth f onned a perfect sphere 
in ante-geologic times— that is, in ages^precediug those to 
which our present geologic stuffies extend — ^there can be no 
doubt that there was then no visible land above tlio sur- 
face of the water. In this state of things noting but the 
earth’s subtorrauean forces could tend to the production of 
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continents and islands, and it is quite certain that when ^ 
onco continents afid islands were formed, there imme> 
diatoly began a struggle between destructive and restorative 
forces. The great enemy of the land is water, and water 
works the desimetion of the laud in two principal ways, by | 
the action of rain and by the eating away of the sea-coasts 
by the sea. 

Wo see, then, the necessity that exists for the action of 
some restorative or presemtivo force sufficient to counteract 
the effects of the continuous processes of destruction of the 
land by water in these (wo ways. This action is supplied 
by earthquakes, and so beneficial have been the results 
that Sir John Horschcl says, that “ had the primeval world 
been constracted os it now exists, time enough has elapsed, 
and force enough directed to that end has been in activity, 
to have long ago destroyed every vestige of land, if no 
rcstorativ^ngency had been in oi)eration.” 

Nor is this preservation of land by earthquakes all. It 
would be impossible to overestimate the value of the ser- 
vices of earthquakes in storing up fur us materials on which 
wo largely depend for our comfort, and even for our very 
existence. But for them the coal wc burn would never 
have been compacted, and so fitted for our use ; the soils 
of various character from whicli our forests and our fields 
derive their nourishment would have had no existence; 
the very materials from which we build our houses would 
cither have been wholly wanting, or would have been less 
perfectly adiiptcd to onr requirements. Not less important 
is the influence of tho earth’s subterranean activity in 
modifying the forms of continents, in affecting the direction 
of tho great mountain chains, and in regulating the distri- 
bution of land and water. Even the climate of a country 
owes its character to long-past earth-throes. 

Perhaps the question which most importantly affects us 
is neither that of the gi'adual dying out of siihtorranean 
notions, nor that of their ultimately becoming sufficiently 
powerful to aftcct the earth’s destruction. Each of these 
views may be looked on as wholly speculative, since wc 
have no evidence whatever in favour of either. But alrhcmgli 
we may lx? satisfied that, to use the words of Sir Charles 
Lycll, ** the energy of subterranean movements has always 
been uniform as regards the whole corth,” and tlioreforo 
that it will probably continue so, yot we must at the same 
lime recognize tlie possibility that regions which are now 
tho scene of intense subterranean activity may one day be 
comparatively at rest, and that regions now at rest (as 
England, for example) may one day become in turn the 
great theatre of subterranean action. We cannot, says 
JLycll, fonnd the opinion of our continual immunity from 
tho effects of dostmetive earthquakes on the fact that 
“ they may for a cycle of years have been invariably ex)n- 
fined, as at present, to large but determinate spaces.” 
The whole evidence of geology goes to show that regions 
now at rest have once Ixsen violently distnrbt^d during a 
long series of ages, and that most of tliose now disturb'd 
have in old times been at rest. 

We aiM) not used to think of England as suffering from 
earthquakes ; but besides the famous pill for the earth- 
quake,” gravely advertised in 1760 (as wo know from 
Horaco Walpole), along with " earthquake gowns ” to pro- 
tect ladies afraid to stay within doors at night, showing 
the nniversal dread of a repetition of some shocks felt that 
year, we have at least 800 well-recorded English shocks. 
Of these the most severe are the earlier ones, and in all the 
wave has uniformly travelled from south-west to north-east, 
indicating the neighbourhood of the Capo Verds and the 
Azores as the probable origin of disturbance; a region to 
which the fatality of Lisbon (in 1755) is also set down. 
Roger of Wendovor gives the first record, in 974, of a 
serious and tolerably universal earthquake. Then follows 
one in 1081 with ** heavy bellowing thronghout all the 
land,” and in 1089, says the English Chronicle, came “a 


mickle earth-stirring all over England.” In 1110 the bed 
of the Trent wah dry for a whole morning (Ghroniclo of 
Florence of Worcester) ; and in 1133 come another earth- 
throe. The great earthquake recorded by Matthew Paris, 
which rang the bells all over East Anglia and threw down 
men and women, was in 1165. Still worse, though more 
restricted in its area, was that of 1185, when Lincoln 
Cathedral was completely wrecked ; and in 1187 further 
mischief of tiie same sort accrued. In 1247 Maiihew 
Paris records a considerable earthquake, throwing down 
buildings in I^)ndon, &c., and followed by an apparent 
{‘essation of the tide for three months. The chronicler is 
very accurate, or one would at once disbelieve the possibility 
of the latter phenomenon. Wells Cathedral tower was 
thrown down, and the churches of all that region damaged, 
in 1248 ; and this slormy epoch was closed by the worst 
mthreak of all, in 1275, churches falling aud houses over- 
thrown all over the land. During this period Vesuvius and 
its district seem to have been quiescent; but in 1302 began 
the great lava flow at Ischia, breaking the silence of fourteen 
centuries, and this relief probably gave rest to England. 
In 1382 mneii damage was done by an earthquake in the 
soiith-east of England, hut that is the last serious disturb- 
ance wc liavo had. In 1580 part of the Temple church was 
thrown down and stono.H foil from St. Paul’s; and Wal- 
pole’s earthquake of 1750 has been already spoken of. 
Since then the eficcis of the earthquake at Lisbon have been 
among tho worst felt in England, and these reached so far 
north that Loch l^omond rose and carried a boat 40 yards 
inland, while the Tay swept away the women washing on its 
brink with its sudden wave. During the present century 
200 English earthquake shocks are recorded, all slight 
except that of 1 3th August, 1816, when numbers of tho 
Inverness folk were flung out of bed, and much of tho town 
was damaged, all Scotland more or less feeling the shock. 

As for recent earthquakes, that of Ischia on tho 28tli 
July, 188.3, nearly ruined tho little Italian island. Ischia 
had had a severe shock in March, 1881, when 130 people 
perished; hut tlu; earthquake of 1883 destroyed nearly 
every building in Casamicciola and the neighbourhood, 
and sauriUced nearly 5000 lives. King Humbert himself 
in person urged on the relief-parties, so great was tiio dis- 
tress aud suffering. But hardly had men recovered from tho 
shock before the most stupendous carthqiuike on record 
oecuiTed in Java on 26th August, 1888 and two following 
days. Java itself was mucli damaged, the navigation of 
the straits of Snuda entirely altered, and for a time blocked 
up, one considerable island shattered and sunk, and to com- 
pensate for that sixteen others raised above tlie water. Not 
less than 100,000 people perished, either buried beneath 
debris or swept off by the terrific wave which raged along 
the whole face of tlie sea-shore. I'lie floor of the Southern 
Ocean, over a wide area to the south-east of Sumatra, was 
raised into n plain above the waters, and the effects of the 
general upheaval were felt as far as the American Pacific 
coast. Severe earthquakes took place at Charleston, South 
Carolina, in 1886, and on the Riviera, chiefly in tlie Itnlinn 
portion, in 1887. In both these outbreaks serious loss of 
life took place. 

The received opinion as to tho cause of earthquakes is 
very simple in theoiy. The radius of tho earth is roughly 
4000 miles, and as tho temperature is found to increnhe a 
degree Fahrenheit with every 60 feet of depth (so that at 
2 miles water w'ould boil, and at 3 or 4 miles every known 
rock would fuse), the heat of the central regions is beyond 
all conception. But tho earth is, as a whole, as rigid as 
steel, though the crust is far less rigid than that. The 
coiibequcnce is that the intense pressure suffices even 
against the intense heat to keep the core of the earth 
solid. As the earth radiates it wrinkles much as an a{f|)le 
does in drying, and thus crumples up what were horizontal 
strata into our hills and valleys, and in the deepest valleya 
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of all Hos the sea. But the upward or anticlinal curves of 
tliis titanic folding release the soil beneath them, and this 
at once springs into fluidity, a mass of molten rock lying 
ready for action. The lava caverns for Europe at the present 
day must bo larger in area than the Mediterranean, since 
Puiiiiieri has detected lunar tides in the funnel of Vesuvius, 
and every one knows that the Mediterranean is not large 
enough to give an appreciable tide. But anotlier result 
follows. It is evident that just the point whore the syn- 
clinal and anticlinal curves meet is the point of greatest 
strain, and that also is likely to be tho sea-level. Let 
but a rent occur there, or in tho sen-bed, and the water 
penetrates to tho lava-caverns in the interior of tlic earth. 
Hnge masses of steam, or of water heated beyond steam- 
point under pressure, arc generated, and tliehc heave beneath 
the earth till they either tiiid relief in an earthquake, which 
raises tho roof of their prison, or get veil up the pipe of a 
volcano or a geyser, when they send up lava (molten rock 
and water mixed) in the one case and boiling water in tho 
other. A glance at the map will show the centres of 
volcanic (and cartb-Bhaking) activity to be along the 
sca-shorcs in nearly all cases, and consnltation of other 
records will show that active volcanoes .arc invariably on 
rising coasts. Occasionally, however, eartliqnakes are Caused 
by tho caving in of tlio roofs of empty caverns of this 
description. The two Ischia earthquakes of 1K81 and 
1888 were so caused. The Ihiust was downwards in this 
instance, and tho focus was very near tho surface, probably 
within a few hundred foot, so that tho area of injury was 
very small, the angle of emergence nipidly diminisliing .as 
one rocodod from the seismic vertical. Also no cflect was 
observed on Vesuvius, as must have been the case if the 
usual cause had prevailed. In this connectiim it may well 
ho remarked that the iinal phase of the history of a voletmo 
is tho sitbsidcnco of its cono into the caverns it has emptied 
'^during its- activity. But it is fair to add tliut an important 
minority of seismologists regard tlic Iseliian earthquakes 
as volcanic and not snh.sident, basing their theories chiefly 
on the small changes of level tli.at have occurred. Uur 
own Goodwin 8ands, off Kent, are the result of a subsidenee 
on a somewhat large scale ; and many other instances arc 
iit)t wanting — nevertheless the enormous majority of earth- 
quakes arise not thus, hut in the manner mentioned above. 

BA&TB'BHXNS is the faint light seen on the surface 
of the moon at the part not illuminated by the sun, just 
before or just after new moon. (Astronomers consider 
tliis is light reflected from the earth, which must he a very 
bright object from the moon ; since her disk wouhl at that 
time show to a lunar inhabitant, if thorn wote one. thirteen 
times tho size that tho moon’s disc, shows to us.) Country 
folk say at such times that the “ old moon lies in tho new 
moon's arms ; " and it is curious to observe that the old 
moon ” seems part of a smaller circle than the thin orescent 
of the “novr moon,” through the leiulency of brilliant 
bodies to seejii larger than lliey are, culled irradiaiio», 

BABTB-TBXMOBS and OSCILLATIONS. The 
first are a sort of almost constant pseudo-earthquake, 
possibly, though not certainly, due to tho same causes as that 
world’s terror. [See Earthquake.] Tlie crust of the 
earth is in a state of constant movement. When these 
movements are sudden and violent we call them earthquakes; 
transient shiverings, vy^hich require the aid of instruments 
to make them visible, we call earth-tremors ; movements of 
longer period and greater amplitude, causing large areas, 
like islands and continents, to rise and fall like rafts upon 
the ocean, are called oscillations. 

Mr. George Darwin, sou of the illustrious Charles 
Darwin, while endeavouring to measure tlie lunar disturb- 
ance of gravity, found that even in Britain wc have a 
soil whicli is subject to storms of microscopic earthquake^ 
These earth-tremors were so numerous and of such a 
magnitude that they eclipsed tho results which were being 


sought for, and tho problem (of experimentally measuring 
the pull exerted by tho moon) had to be%elinquishod. The 
mountains and plains on which wo dwell are in a state 
of perpetual vibration. Further, Mr. George Darwin lias 
shown us that an increase in barometrical pressure over 
an ama is equivalent to loading that area with a weight 
in consequence of which it would bo depressed. Sir 
William Thomson likens this phenomenon to placang a pile 
of sovereigns on a mass of jelly. It is proved that a 
rise of 1 inch in the barometer over a surface as large as 
Australia would bo sufficient to sink it and the ocean 
surrounding its shores inches. 

When these loads are removed the depressed area rises, 
and an oscillation of tlie earth’s crust has been completed. 
Earth-tremors have been unnoticed by ordinaiy observers, 
because the amplitude of their motion was so small'; oscil- 
lations like these have been overlooked because ^he period 
of their vibration is so long. Whether movomonts analogous 
to these, which may bo caused by atmospheric pressure and 
which are of great amplitude and long duration, exist in 
nature is at present to some extent problematical. That 
they exist and have a coiineetioii with many phenomena 
which arc at present unintelligiblo is not improbable. 
Among these phenomena may be mentioned tho abrupt 
oscillation in the levels of wratcr w'hich from timo to time 
have taken place in inland lakes. Thus we have the 
seiches and ruhsHen of Switzerland in lakes like Geneva 
.and Constance, where tho waters, for reasons without 
deiiiiitti explanation, rise suddenly through a distance 
ranging from a few inches to a yard. The like phenomen.i 
exist in the Baltic, in the great lakes of America, and 
probably all over oiir globe. (Final Report of Committee 
to British Association, 1882: Messrs. G. H. Darwin, 
Horace Darwin, Sir W. Thomson, &c.) 

EABTH'WORKS. in fortification, are employed hotli 
in connection with pcimanont works and in field operations. 
Tho most ordinary form is the parapet excavated from a 
ditch in front or from a treiicli behind. Most military 
engineers now advocate tho use of earthworks in the con- 
struction of forts in preference to masonry, and have ad- 
vanced powerful arguments in support of this theory. Thus 
It has been urged that earthworks are cheaper, more easily 
thrown up, can be readily repaired, and are safer for the 
defenders from tho absence of dangerous spliuters of stone 
during a bombardment. The obstinate defence made by 
the Russians behind the earthworks of Sebastopol is welt 
known, and the equally obstinate defence of Plevna by the 
Turks against the Russian army in 1877 showed what 
may bo done by tho aid of hastily constructed works of 
this description. At tho bombardment of Alexandria by 
the British fleet in 1882 it was found that while the pro- 
jectiles from the heavy guns of the ironclads quickly reduced 
the masonry walks of the forts to mins they had but littlo 
effect upon the earthworks against which they were fired. 
Shelter trenchcyi and banks of earth thrown up as dofeuces 
against small-arm fire are now used on every possible occa- 
sion in warfare, and light intrenching tools now form part 
of the field equipment of every regiment. 

BABTH^WOBM, a name applied to many species of 
the OLiaociiAsiTA, an order of Annelida, hut specially 
to the genus Luinbricus, of which the common earthworm 
of our gardens, Lumbricii$ ten'eslrin^ is an example. The 
body is long and cylindrical, made of a number of rings or 
segments, each of wliich, with a few exceptions, is, both in 
external ajipoarance and internal anatomy, like its fellow. 
The anterior end is pointed. The month is large, and placed 
in tho first segment, and overhanging it is a little lobe {pro- 
stomiuni), which is a radimentaiy headf The whole body 
may be regarded as a colony, built up like tho colonies of 
polyps, such as the Siphonophora, of a number of per- 
sons, some of which may be specialized to perform certain 
functions for the good of the community. But as tho per* 
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Boiui or segments are placed one after the other in regular 
anceession, all a£ter the first ore incomplete, having no 
mouth nor prostomium. In the case of the earthworm 
there is no assertion of the individuality of each segment. 

If cut in two the head part grows, but the tail dies. In a 
nearly allied genus, Nais, after a certain number of seg- 
ments has been produced, the cohesion of tlie cltain fails, 
a segment near the middle of the body acquires a mouth 
and a prostomium, and the body is divided into two, both 
halves being perfect animals. In Gtenodrilus the process 
goes still farther, for under certain circumstances the body 
completely breaks up, and eveiy segment develops a mouth 
and a prostomium. In all these animals growth goes on 
between the penultimate and the last segment The earth- 
worm has no external organs except minute bristles, of which 
there are eight on every segment, arranged in four pairs. 
Those brigtles are mainly organs of locomotion. They are of 
a homy nature, and arc produced by cells lying in follicles 
of the epidermis. The body consists of about 120 seg- 
ments. The hinder end is flattened and broad; the anus 
is placed on the ventral surface of the last segment. At 
the fifteenth segment occur the male genital apertures, and 
in the anterior segment a much smaller pair are found, wliich 
aro the apertures of the female genital organs. Though the 
sexes are thus united in one animal self-fertilization never 
takes place. The union of two individuals is ciTected by 
means of tho clitellum^ a broad thickened belt, developed 
only wlicn the generative organs are ripe, and produced hy 
great elongation and multiplication of the cells on the sur- 
face of the body. It occupies six or eight segniciits, and 
begins at about the twenty-eighth or thirtieth segment. Tlio 
genital products of another worm are received in special re- 
ceptacles (gpermathecce)^ which ai'o four large sacs situated 
betwciMi the ninth and eleventh segments. The position of 
tho genital apertures varies in different genera of Oligochscta; 
in some they aro placed in the clitollum, in others after it, 
and in Lunihricus alone before it. 

The digestive system is well developed. Tho mouth leads 
into a powerful pharynx, which is pushed forward whem tho 
animal (aits. A straight oesophagus follows, dilated in the 
eleventh and twelfth segments into three pairs of glands, 
which contain a secretion of carboiiate of lime, and again 
from the sixteenth to tho eighteenth segment into a “crop” 
or proventriculus, A gizzard, worked by powerful muscles, 
and taking tho chief part in the trituration of food, occupies 
tlio nineteenth and twentieth segment. The gizzard opens 
into n straight intestine continued throughout tho rest of 
the body to the anus. There is a vascular system, consist- 
ing of a dorsal contractile vessel running right through the 
body and forming a network on the pharynx, together with 
eight pairs of lateral vessels, the so-called hearts, situated 
from the eighth to the fifteenth segments. These vessels 
aro filled with a red fluid containing colourless corpuscles. 
Respiration is carried on hy the skin. The nervous system 
consists of two central cerebral ganglia above the pharynx, 
and ganglia lying throughout the body below tho alimenlaiy 
canal, one in every segment, united by cords. Though 
earthworms are destitute of eyes, Darwin has shown that 
they me not issenHiblo to light. Light acts, however, only 
on the part of the body where tho cerebral ganglia lio, and 
affects them by its duration and intensity. When their 
attention wOs ongi'ossod by eating or dragging leaves into 
their burrows Darwin found that they were quite regard- 
less of the most intense light. The nephridia or “seg- 
mental organs aro long coiled tubes, one of which occurs 
in every segment. They are oxci'etory in function, and open 
into the body-cavity by a ciliated funnel-shaped aperture. 
The segments ar^ divided one from another internally by 
a muscular diaphragm (septum). 

Special attention was directed to the habits of (»rtb- 
worms by the publication of Darwin’s work on “ The For- 
joation of Vegetable Mould through the Action of Worms” 


(London, 1881). This book shows how great a part those 
lowly-organized creatures play in the economy of nature. 
As is well known earthworms live in burrows Sn the earth, 
lying in the daytime near the surface, and at night crawl- 
ing about, usually with their tails still inserted in their 
burrows. When they leave their bnrmws entirely, as they 
sometimes do, they are unable to find them again, and have 
to construct new ones. They line the upper parts of these 
burrows with leaves, filling up the interstices with stones, 
&c., to prevent their bodies from coming iuto dose contact 
with the damp oarth. They are almost omnivorous, feed- 
ing on leaves and vegetable matter, raw meat, &c. They 
swallow enormous quantities of earth, out of which they 
extract all that is digestible. They exude from their mouth 
a strong digestive fluid. Grains of sand and small stones 
arc found in their gizzards and intestines, serving to tritu- 
rate the food. The earth, with the indigestible portions of 
their other food, is ejected on tho surface, forming tho well- 
known heaps call(?d castings ; some foreign species form littlo 
towers of their castings on the ground, to the height somc- 
tiinrs of 8 inches. One of the most curious of their habits in 
tliat of protecting tho entrance to thoir burrows. They often 
pile little hc^aps of stones over these. Their strength is ex- 
traordinary, for one stone dragged over a gravel-walk to tho 
mouth of a burrow weighed 2 oz. Usually they plug the 
months of their burrows with leaves, petioles, sticks, &c. 
They show very great intelligence in the selection of the 
substances which they use ns plugs, and in choosing which 
I ends of them they shall seize and drag in first. They do 
1 not seize most leaves, for instance, by their stalks, which 
I would seem most handy to lay hold of, but by their tijvs, 

1 because the leaves are most easily dragged down into the 
holes when thus introduced ; hut when the basal parts of 
tho leaves aro narrower than the apices they take hold of 
the stalks. Darwin made a series of most interesting ex- 
periments with triangles of paper and other objocts, with 
the result of proving tho marked intelligence exhibited 
by worms in this irmtter. The only well-developed sense 
earthworms possess is touch ; they can hardly be said to see, 
are completely deaf, ajid liavo only a feeble sense of smell. 

Dunvin calculates that in many parts of England a 
weight of mr»rc than 10 tons of dry earth annually passes 
through the bodies of tlu^sc^ aniinals, and is brought to the 
surface on each acre of land ; so that the whole superficial 
bed of vcgetjiblo mould (for which the name animal mould 
would now seem more .appropriate) passes through thoir 
bodies in the course of every few years. As tho old bur- 
rows collapse, and fresh castings are brought to the surface, 
tho whole layer of mould is subjected to a slow circulation, 
and the particles of earth arc still further reduced in size. 
The decomposition and disintegration of tho soil is further 
mded by the presence in it of the partially digested loaves, 
saturated with the secretions of digestion, which hasten 
the generation of humous acids. By tlio action of wind and 
rain this fine rich mould is spread over the surface of the 
earth. Tho burial of must of tho remains of Roman villas 
and pavements scattered over the country, as well as of 
numerous other ruins, is shown hy Darwin to bo prin- 
cipally due to these animals, to whom be thiuks arcli(r.o- 
legists ought to be p*ateful, seeing that they preserve their 
treasures, buried beneath their castings, for an indefinitely 
long time. 

“ The plough is one of the most ancient and most valu- 
able of man’s inventions ; but long before he existed tho- 
land was in fact regularly ploughed, and still continues to 
be tiius ploughed, by carthwonns. It may bo doubted 
whether there are many other animals wliich have played 
BO important a part in the history of tno world as havo 
these lowly-organized creatures.” 

SAR-TRUMPET. an instrument employed to aid llc- 
fcctivo hearing, by collecting and concentrating the waves 
of sound, so that they may impinge upon tho tympanum 
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With mcrcascd force. It is in principle the reverse of the right the owner of another piece of land, sometimes called 
h})eaking-trumpet. Many varieties of oar-trumpets are the sci-vicnt land, is obliged to allow the owner of the 
made, under the names of awricltt^ ear-comets, ear-’conchef, dominant land to do something on the servient land, or 
nonveraatian-tubeB^ and tablesonifers, adapted to different something which has relation to that land, or is himself 
requirements of partially deaf persons. obliged not to do something on that land ; and this power 

XABi'WXG is the uanio applied to a family (Foriiculidffi) on the part of the owner of the dominant land, or this 
of insects forming a suborder of OuTiiorTKUA. £)uPLij:x- duty to forbear on the part of the owner of the servient 
OPTEBA. The name, like the French Perce-oreille and land, must be something that is for the benefit of the owner 
German Ohr-wurm^ is derived from the vulgar error that of the domiinuit land. 

they are specially addicted to creeping into the human ear. Easements may bo divided into affirmative and nega- 
an error which, while sliowing a great ignorance of the tive. Examples of afiimintive easements are a right of way 
anatomy of the iiUTiian auditory organ, has doubtless arisen over a neighbour's land, or a right to discharge water 
from the habit of these insects of avoiding sunlight by througli it, as in the case of a drain. An example of a 

creeping into holes and all sheltered places. negative casement is whore the owner of land is pre- 

Iii this family the anterior pair of wings (tefftnina) are vented building on his own land or some part of it. 
horny or leathery and very short, and have a straight Though the division into aillrmative and negative easements 

suture. They arc dis- is admitted by writers on English law, tho different cases of 
posed horizontally on easements are not always coiTectly roferrod to itliese two 
th(i body. They are separate classes. There is a great number of those rights 
large enough nearly to called easemeiils, as many indeed as can exist by virtue of 
cover up the very deli- the contiguity of tw'o pieces of land belonging to different 
catc hind wings, \vhich owners, with or without buildings on them, and the con- 
aro ample, and have vcnience that may he derived to one piece of land or to one 
many radi.iting nwves | building from some limitation of the power of the owner of 
wJiich act us the ribs ; another piece of land or of another building over his land 
of a fan, and besides ' or building. 

their luiigiludinal, have The term servitudes in tho Roman law is much more 
tmiiKverso folds. In comprehensive than the term easements ; but tho law which 
some species both wings relates to the class of servitudes, called Urban and Pmedial, 
and togiriiua are deii- comprehends most of the rules that are applicable to the 
ciont. A most remark- doctrine of casemeuts (“ Dig.” 8). The French law on 
able character in these servitudes, or services /onders^ is contained in tho “ Code 
insects is the appen- Civil,” liv. ii. tit. 4. 

dage of the Inst seg- Servitude in the law of Scotland may bo taken as the 
ment of the body, which equivalent of tho English easement ; but the rules appli- 
consists of a large pair cable to such rights are very similar to the analogous 
Forficiila brachynota. horny forceps, most provisions of tho Roman law. Servitudes are distinguished 

developed in the males, into prrodial and personal. Presdial are tliuse constituted 
and in some species bev-orning very formidable weapons, over one tenement, called the servient tenement, in favour 
These forceps are also used for arranging tho wings under of another called the dominant tenement ; personal, those 
the short tegmina, much in tlio same way as some of the constituted over lands, &c., in favour of a person without 
brachelytrous beetles, as the devil's coachhorho (Ocypus), reference to his possessing anotlior tenoment. The former 
use their flexible abdomen. The body is elongated. The are similar to what in England are called casements; tho 
jaws are short but strong. Tho eyes an; small and round, latter are limited to life-rent, torce, and courtesy. Preedial 
while ocolli are absent. The anteima! arc thread-like, servitudes are either rural or urban, and are also dis- 
Inscrtod before the eyes, and vary considemhly in the nuni- tinguished into positive and negative. Positivo servitudes 
ber of tbeir joints. are those in which the proprietor of tho dominant tenement 

Earwigs are very sensilive to sunlight; tliey conceal has power to do something affecting the servient tone- 
theinselves in any hole or crevice during the day, and only ment, whicli but for the servitude lie could not do. 
como forth in tho twilight or niglit. Their food UhualJy Negative servitudes are those in which the servient pro- 
consists of vegetable matters, fruits, and the petals of prietor is prohibited from doing something which but for 
flowers, but some of them at least seem at times to lapse tho 8cr\'itude he could do. Positive servitudes are con- 
into carnivorous habits and even cannibalism. Earwigs stituted either by grant or proscription; negative servitudes, 
undergo an incomplete metamorphosis, the larva resembling by grant only. See Rankin on “ Land Ownership,” p, 820. 
the perfect insect except in ' i.o absence of wings and wing- IBAST» tho point of tho compass whicli is in a direction 
covers, the rudiments of which are attained by the pupa, at right angles to that of north and south, and which ia 
The camig displays the strong matcrn.'il solicitude for her towards the right hand of a spectator who faces the north, 
young so common among birds, brooding oy^r her eggs till The distinction between cast and west must ultimately be 
they are hatched, and shielding the larvie from danger derived from a reference to tho human body ; for we con 
under her body like a hen with her chickens. only define a spectator's right hand by saying that it is 

The species of this family present a great uniformity of the hand whicli is not upon tlie same side as the heart, 
character ; they ore tolerably numerous and widely distri- The derivation of tho word is from the Anglo-Saxon edst^ 
billed. Tho common English Earwig (Fvrficula aurku- akin to the German osf, the last syllable of tho Latin 
laria) has a long narrow body of a brownisli colour ; the aur-ora^ the Greek eds — all of them springing from the 
antennas have fourteen joints. Another common British Axyan root ^ us, to hum, and meaning the '^sunbarst” 
spcci(|), the Little Earwig {JJabia miuor')^ is commonly or sunrise. 

met with on the wing; our conmiun earwig, though it has BAST ANGLIA and BAST ANQLBS. Tho East 
never been observed, probably also occnsionally makes use Angles (the Angles who settled on the aast coast, that is) 

of its wings in flight. formed thoir kingdom in tho course of the sixth century, 

BASBBIBNT. An easement is a right which the during the great English conquest of Britain. They came 
owner of one piece of land, sometimes called the dominant'' in two divisions, called from the position of their settlements 
land, has in respect of his ownersliip, by virtue of which in their new home the Northfolk and the Southfolk, our 
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Norfolk and SofFolk, About 870 the Danes made their 
first important kiroad into East Anglia, and the native 
East Anglian Idngs came to an end with St. Edmund, 
king and martyr, who suffered for his Christian faith at 
the hands of tho heathen Danes. (His freedom wag offered 
If he would worship Odin.) Henceforth East Anglia formed 
part of tho Danklaoh, and was formally recognized as 
such in the partition of the kingdom between Guthorm and 
Alfred the Great in 879. The greater Anglian kingdoms 
of Northumbria and Mercia retained their freedom. Tho 
large settlements of the Angles as compared with those of 
the Saxons and Jutes account for tho land as a whole 
feeing called Anglia or England. Saxonia is, however, 
aometimes met with as a name for England. But Engla- 
land (Angle-land) and Englisc were from almost tho very 
first the names of the whole people. Only the Celts called 
them Saxons. Rarely they called themselves Anglo-Saxons, 
t.e. Angl^ and Saxons. 

HAST INDIA COMPANY. This association origin- 
ated from tho subscriptions of a few private individuals. 
It gradually became a commercial body with gigantic means, 
and next, by the forco of unforeseen circumstances, assumed 
the form of a sovereign power. 

Tho company was first formed in London in 1599, when 
its capital, amounting to .£30.000, was divided into 101 
shares. In 1600 the adventurers obtained a charter from 
the crown, under which they enjoyed certain privileges, and 
were fonned into a corporation for fifteen years, with the 
title of “ The Governor and Company of Merchants of Lon- 
don trading to the East Indies.” The first adventure of 
the association was commenced in 1601, Akbar being the 
Great Mogul with whom the p]nglish merchants first 
opened relations ; and this, as well as seven or eight sub- 
sequent voyages, yielded a commercial profit of 100 to 200 
per cent. Even more profitable was the trading with the 
Epice Islands, Java, Sumatra, &c., but from this quarter 
the English w»ere soon driven by the perseverance of the 
Dutch, whose monopoly was secured by' tho massacre of 
Amboyna in 1622. The charter was renewed for an inde- 
finite period in 1609, subject to dissolution on the part 
of the govcjTiment upon giving three years’ notice to that 
effect. In 1611 tho company obtained permission from (he 
Emperor Shah Johan to establish factories at Surat, Ali- 
jnedabad, Cambaya, and Goga. Tho capital was increased 
by a now fund of £1,600,000 in 1617. The functions of 
government were first exercised by tho company in 1624, 
when authority was given to it by the king to punish its 
eer^'^ants abroad cither by civil or by martial law, embracing 
even the power of taking life. In 1682 a third fund of 
£420,700 was raised. The king encouraged the fonnation 
of a rival company in 1686, but the rivals coalesced to 
form a joint company in 1650. 

In 1662 tho company obtained from tho Mogul, through 
the influence of a medical gentleman (Mr. Broughton), the 
grant of a license for carrying on an unlimited trade 
.throughout the province of Bengal without payment of 
duties. An increase of capital, an extended charter, and 
A snccessful attempt to keep down a now rival company 
luarked the next ton years. 

The first territorial acquisition on the mainland of India 
was in 1689, when Fort St. George, now the citadel of 
Madras, was built on a narrow strip of land on tho south- 
east coast ceded by a local prince. In 1661 the Island of 
Bombay, off the west coast of India, formed part of the 
dowry wliich Catharine of Portugal brought to her husband, 
Charles 11. In 1668 the king made it over to the company, 
and in 1687 Bombay was recognized as the chief English 
settlement in IndKa. It was not till 1700 that the first 
territorial possession in Bengal was obtained, the nabob 
having in that year granted to the company tlie ground on 
which Calcutta now stands. Such was the origin of the 
three great presidendes. 

VOL. V. • 


The first occasion on which the company was brought 
into collision with any of the native powers of India oc- 
curred in 1664, when Sevajeo, tho founder of the Mahratta 
States, attacked the city of Surat. Tho aid which the 
company’s servants gave on this occasion to the inhabitants 
wou for them tho good-will of the Mogul ; and the com- 
pany gradually obtained increased power, both from the 
Mogul and from Parliament. In 1698 the company ob- 
tained a new charter by gross bribery of the highest officers 
of state ; but the House of Commons refused to sanction 
it. Another new company was formed about the same 
time, and nnotlier amalgamation took place, which left 
the united company on the footing wliich it maintained 
from 1702 till 1883. The capital was gradually increased 
to £6,000,000, upon whitdi dividends were paid until 
April, 1874. 

The homo government of tho company consisted of — 
1, (he court of proprietors; 2, the court of directors; and 
8, the board of control. 

The (jonvt of proprietors dented the directors of the com- 
pany, declared the amount of dividend, and made by-laws. 
The votes of the proprietors were given according to the 
amount of stock which they possessed, ranging from one 
vote for £1000 and upwards. The num])er of proprietors 
was about 1900. The court of direc’tors consisted of 
twenty-four proprietors elected out of the general body. 
The <pialifieation was the poBsessiou of £2000 stock. Six 
of the directors went out of office every year; they retired 
in rotation, so that the term of office for each was four 
yeara. The directors iip))ointcd the governor-general of 
India and tho governors of the several presidencies ; but as 
these appointments were all subject to the approval of the 
crown they may ho said to have rested with tlie govern- 
ment. The directors had the uncontrolled power of re- 
calling any of these functionaries; and in 1844 they 
exorcised this power by recalling l^ord Fdlcnborough, the 
governor-general. 'Ihe hoard of control was a government 
office, establishe*) in 1784, the duty of which was to super- 
intend tho territorial and political concerns of tlic company; 
to inspect all letters between the directors and their agents 
which related to those subjects; to alter or amend the 
despatches prepared by the directors ; and in urgent cases 
to transmit orders t>o tho functionaries in India without 
their concurrence. 

The Act of Queen Anne g.avo the company exclusive 
trading powers to the East, which lasted with little altera- 
tion till 1818. In this year much of tho trade was thrown 
open by a new charter for twenty years, that with China 
being, however, retained as a monopoly. In 1833 another 
renewal for twenty years was granted, which took away 
from the company the sole right of trading citlier to its 
own territories or tho dominions of any native power in 
India or in China, and threw the whole completely open to 
the enterprise of individual merchants. 

The coui])any's nominal profits in the cightoentli centnn^ 
were very liigh; but as their trade was conducted in a 
costly way, and was burdened with military charges, it 
yielded little real ])rofit. Private traders had always been 
able to outbid the company when allowed to compete. 
Thus, in the twenty years from 1813 to 1883 the value of 
goods exported by tho private trade increased from about 
£1,000,()()0 sterling to £8,979,072, while the company’s 
trade fell from £826,558 to £149,198. The impossibility, 
as thus shown, of the company’s entering into competition 
with private merchants had a powerful influence with Par- 
liament; and in tho cliartcr of 1838 the company was 
confined altogether to the territorial and political manage- 
ment of its vast empire. Tho dividend guaranteed by 
Act of 1838 was £680,000, being lOj per cent, a 
nominal capital of £6,000,000. The dividends were charge- 
able on the revenues of India, redeemable by Parliament 
after April, 1874. 


11 



EAST. 


162 


EASTER. 


The cxccative government of the company’s tenitorios 
woH administered at each of the presidencies by a governor 
and tliree councillors. The governor of Bengal was also ' 
the governor-general of India, and had a control over the i 
governors of the other presidencies. The governors and ' 
their coundls had each in their district the power of making 
and enforcing law, subject in some cases to the concurrence 
of the supreme court of judicature, and in all cases to the I 
approval of the court of directors and the board of controL ; 

Previously to the passing of tlie Act of 1888 the com- | 
pany possessed the power of arbitrary deportation against 
Europeans without trial or reason assigned, and British- 
born subjects were not only restricted from pui'chasing lands, 
but were pixihibited from even renting tliein. Under this 
Act, however, this arbitraiy power was materially limited. 

Between 1767 and 1818 the company was liable to an 
annual payment to the couniiy of about j£ 400,000, in lieu 
of their extensive and rather anomalous privileges in the 
East. This tribute was very irregularly paid ; and in 1813 
it was abolished altogether ; but provisions wore at that 
time laid down which established the right of Parliament 
to assume possession of the company’s territories at some 
future time. The company levied a land tax in all its 
possessions. 

The revenue of the Indian government was not cundned 
to its collections from the land, but consisted likewise of 
customs duties, stamp duties, subsidies, and tribute from 
certain native states. Tlio dreadful Indian mutiny of 
1857, with the horrors of Cawnponj, &c., aroused the 
nation to a sense of tlic impropriety of a private company 
holding BO vast a state. Consequently in 1858 a bill was 
brought into Parliament fur remodelling the government 
of India, and investing the political power entirely in the 
hands of the British sovereign and her ininistcrs. The 
object of the measure was to remove the inconvenience of 
double g«)vernment, the checks and counterchecks of which 
were frequently so multiplied as to paralyze immediate 
action. The alterations chiefly consisted in the establish- 
ment of a president and council of fifteen, the former to be 
a member of the cabinet, and styled secretary of state for 
India. Interest at the rate of 10^ per cent, on the capital 
of the old company was charged on the revenue of India. 
All property possessed by the company in their corporate 
capacity was transferred to the crown, and the troops em- 
ployed by it, to a great extent, entered her Majesty’s ser- 
vice and became her Indian oimy. The East India llouso 
in Londenhall Street was pulled down, and its library and 
museum passed into the bunds of the crown. 

In 1878 an Act was passed by which the dividends on 
East India stock ceased to be paid, the proprietors re- 
ceiving the option of accepting certain government stock, 
funds, or securities by way of commutation, or of being 
rad off at the rate of £200 sterling for every £100 of 
East India stock. Thus the corporation was entirely dis- 
solved, John Company ' (its old Indian nickname) dis- 
appeared, and there is now nothing save in hisloiy to denote 
the existence of the once inighty East India Company. 

BAST SAXONS were the last tribe to arrive in the 
English conquest. They occupied Essex (East-Sexe), south 
of the East Angles, in the sixtli century, w'ith the old British 
Camulodunum (dun, or town, of Camulus, Mars), called 
by the Romans CoKchester (camp of the colony”), as 
their cbjef town. A powerful part of them soon pushed 
into the interior and seized on the country round the 
midland Thames, and were hence called Middle Saxons or 
thdl Middle-Seze. About 825 the great Egbert incorpor- 
ated Essex with Wessex; and the land always managed 
to keep its English character, while the people imm^i- 
atdy to the north of it were destined so soon to fall under 
Danish domination. ^ 

XASt'BOUBNB, a thriving seaside resort' and popular 
watering-place of England, in the county of Sussex, 14 miles 


E.S.E. of Lewis, and 66 miles from London by the South 
Coast Railway. It is most agreeably situated on the coast, 
about 8 miles west of Beacliy Head, at the base of the eastern 
extremity of tlie Downs. It formerly consisted of three 
parts — the village of Eastbourne, about a mile inland, 
which derived its name from a bourne or spring that wells 
out of a chalk hill beneath the church, and has a Norman 
church with sedilia and an Easter sepulchre ; South Bourne, 
somewhat back from the shore, and Seahouses, facing the 
beach. These distinctions are now practically obliterated 
by the new town which has sprung up, chiefly from the 
two latter parts. Eastbourne is now an unusually band- 
some town, with wide, well-paved, and tree-bordered roads 
and streets, some of which are lined with shops, many of 
them vying in extent and character with London west-end 
establishments. The rough and irregular beach has beei^ 
transformed into a paved and terraced promeniyle. The* 
drainage has been very carefully attended to, and a good 
supply of water obtained. 

A now pior, about 1000 feet in length, was erected in 
1870. Tlie town contains several churches and dissenting 
chapels, workmen’s hall and club-house, assembly rooms, 
friendly socletieB* hall, and two convalescent hospitals; 
the foundation stone of another hospital, in memory of the* 
Princess Alice, was laid by the Princess Helena on the 15th 
July, 1882. The Eastlraurno College, a spacious seml- 
Gothic building, was erected in 1871 by the liberality of 
the Duke of Devonshire. The marine parade and other 
promenades extend for 3 miles along the coast. 

Near the Wish Tower, which is an old martello tower 
mounting one gun, and situated on a hill commanding ai 
view of the picturesque inland scenery, is an extensive 
recreation ground 12 acres in extent, known as Devonshire 
Park, the land for which was given by tlie duke, and which 
contains a largo pavilion where concerts ore held and other 
amusements are provided. 

The climate of Eastbourne is very moderate, the iiiflu- 
enco of the sea-air tending in winter to lessen depressions 
of temperature experienced in greater force inland. The- 
same influence operates in summer to mitigate the heat by 
causing the air to be charged with more than the normal 
amount of moisture. A fall of snow is a comparatively 
unfrequent occurrence, and when it does occur the snow 
seldom lies long on the ground. Situated as it is on the* 
chalk Eastbourne is naturally dry, chest diseases and 
rheumatism being practically unknown there. The bathing 
obtained on the beadi is excellent, while inland there are* 
extensive salt-water swimming baths for both ladies and 
gentlemen. 

The surrounding scenery exhibits a succession of roman- 
tic and agreeable features. Beachy Head raises its lofty 
wall of chalk to the westward — its extreme height being 
575 feet. On a point somewhat lower, but projecting 
further into the sea, stands the Bell Font lighthouse, ei'ccted 
in 1881. H/ire, too, is a cavern called Parson Darby’s 
Hole, excavated as a refuge for the shipwrecked by a former 
vicar of East Dean. Off Beachy Head was fought the in- 
decisive^but not inglorious battle (dOth Juno, 1690) between 
the English and Dutch fleet of fifty-six sail, under Lord 
Torrin^on, and the French of eighty-two, under Comte do- 
Tourville. The coast is dotted with martello towers, and 
a circular redoubt of twelve guns commands the eutiro 
sweep of Pevensey Bay. The population of the town in 
1881 was 22,184. 

XASTXR, a movable feast, h^ld in commemoration of 
the resurrection; being the most important and most 
ancient in observance, it governs the whole of the other 
movable feasts throughont the year. At its name impliea 
the Christian Easter took the place of the Saxon festival 
to the goddess of spring, £dire, she who heralded tlio 
dawn (east) of the new year, beginning then in March. 

By the Act of Parliament 24 Geo. y. c. 28, Easter 
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Stmday is the first Sunday after the full mo(m which | 
happens upon or%iext after the 21st day of March ; .and | 
if the foil moon happens upon a Sunday, Easter Day is 
the Sunday after.” The Act which makes this statement 
also prescribes rules, that is, copies the rules of the Gre- 
gorian calendar, and the tables constructed from Uiom. 

The disputes which agitated the Christians of the second 
century respecting the observance of Easter depended upon 
two questions: first, whether the feast was to be a version 
of the passover, to be kept on the fourteenth day of the 
moon, or an anniversary of the resurrection, to be kept on 
the first day of the week ; secondly, in what manner the 
full moon was to be predicted. It seems tolerably clear 
that towards the end of the second century the Metonic 
cycle of nineteen yearn was frequently introduced into the 
reckoning. 

The Nisene Council (a.d. 325) attempted to bring about 
a general usage in keeping Easter. All their interference 
in the matter, as far as can be collected from the earliest 
historians of the council, Socrates and Theodoret, is con- 
tained in one sentence of the synodical epistle, as follows : — 
“ We also send you the good news concerning the unani- 
mous consent of all in reference to the celebration of the 
most solemn feast of Easter, for this difibronce also has 
been made up by the assistance of your prayers ; so that 
nil the brethren in the East, who formerly celebrated this 
festival at the same time as the Jews, will in future con- 
form to the Romans and to us, and to all who have of old 
observed our manner of celebrating Easter.” The case Is 
clear enough; there was a great schism between tho 
Easterns and Westeitis, and the council simply decreed 
that the former should adopt tho usual practice of the 
latter. St. Ambrose, in tho next generation, in a letter 
written A.D. 886, says that the council had got up the 
method of the cycle of nineteen years, which they had 
named Enneadkeaeteris, That is, Ambrose was not 
astronomer enough to know that both the thing and the 
name had been current even in clemontaiy works for 
hundreds of years before the council met. 

Shortly after the Nicene Council there wore disputes 
about tho proper cycle for Easter. It is unnccessaiy here 
to note the various cycles which were proposed. It was 
not till the time of Pope Hllarius (a.t>. 463) that the 
cycle of ninotoon years obtained a permanent footing. This 
pontiff employed Victoriuus of Aquitaine to correct the 
calendar, and Victorinas actually constructed a cycle of 
532 years, or of twenty-eight Metonic cycles. When 
Dionysius Exignus (a.d. 580) altered tho mode of reckon- 
ing, and abandoned the Diocletian era in favour of what he 
supposed to be the year of tho birth of Christ, he adjusted 
the modo of reckoning employed by Victoriuus accordingly, 
and the cycle of the latter has ever since been called 
Dionysian. From his time till that of tho Gregorian re- 
formation the rule was strictly observed, no disapprobation 
prodnoing anything hnt written arguments. So that the 
Nicene Council neither sncceeded, nor intended to succeed, 
in doing more than destroying, among the great bulk of 
Christians, what was called the quartadwimm heresy, tho 
opinion that Easter was to be kept on tho fourteenth day 
of the moon. The settlement of the arithmetical or astro- 
nomical question is the work of Hilarius and Victorinas. 
See Calbndau, where also is given a convenient table for 
finding Easter in any year daring the present century. 

1SGG& The use of those is the most widely- 
spread and general of idl Easter observances, and was in tho 
first instance derived from the heathen spring festival, when 
eggs were given m typifying the revivification of nature. 
Originally the eg^ appear to have been taken on the morn- 
ing of Easter to the priest, who blessed them, sprinkled 
them with oil, and incensed them; they were then carried 
home, and either partaken of at a special meal, or given to 
relations and friends. Among members of the Greek Church 


the custom retains its religious significance, and is observed 
with much ceremony. Elsewhere it has degenerated into an 
occasion for bestowing gifts on children and the interchange 
of tokens between young people. 

XABTBR ISLAND, a small volcanic island in the 
South Pacific, situated about 2000 miles from Chili. It is 
11 miles long and 4 broad. Except the small uninhabited 
island of Sala y Gomez there is no land between it and 
South America, while it is 1800 miles from Pitcidm Island, 
tho nearest of the South Sea group. Most curiously this 
small isolated island, inhabited by a few savages still using 
the most rudimentary stone tools, contains the remains of 
an extinct race whoso stupendous buildings and statues 
bear witness to a considerably advanced state of civiliza- 
tion. At the south-west end are nearly 100 houses, built 
of stone, with walls 5 feet in thickness. The inside of tho 
walls is painted in black, white, and red, with figures of ani- 
mals and birds, and other designs. The houses are roofed 
in with overlapping slabs of stone. Near these wonderful 
ruins tho rocks are carved into fantastic shapes or faces, 
most of the sculptures being now almost overgrown with 
bush and underwood. On nearly every promontory are 
erected huge stone platforms facing the sea, and present- 
ing a front sonietiines nearly 300 feet long and from 20 to 
>0 feet high. On these immense plattorms are great 
pedestals of stone, on which once stood gigantic statues, 
which, however, are now all thrown down and partially 
mutilated, with the exception of those on the platform near 
the crater of Otouli, which are still erect. Some of these 
images were 37 feet high ; but the average height was about 
16 or 17 feet, other statues being much smaller. The 
heads of these sculptured images arc fiat, and were formerly 
capped by crowns of red tufa, a stone that is found only 
at a crater called Tcrano llan, near which have been found 
a number of crowns ready for removal to the statues. At 
present tho name of the builders and the reason of their 
choice of this spot is enveloped in mystery. 

Tho Maison Brander of Tahiti in 1878 purchased the 
property of tho missionaries on tho island, who then left 
for tho Gambler Archipelago, taking about 300 of the 
natives with them. A large grazing farm was thereupon 
established, and there arc now about 10,000 sheep and 
400 head of cattle on tho island, tlie flocks increasing very 
rapidly, as there are two and sometimes three lambing 
seasons in the year. There are enormous numbers of poul- 
try in a semi-wild state, but all owned by the natives ; in fact 
a fleet could easily l)c supplied with fre^i provisions, except 
vegetables; but as yams, sweet potatoes, bananas, and 
plantains grow readily, they also could ho supplied in time. 
Wator is tho only scarce article. Tho natives now remain- 
ing are only 150 in number, and they are rather decreasing 
than increasing. 

The inhabitants assert tliat they oriipnally landed on 
the north side of Anakena, and came from the east in two 
canoes, provisioned with yams, taro, and sweet potatoes, 
tho king (by name Hotomctva, or the “ Pndific Father”) 
in one canoe, tho queen in tho other. On making the land 
they separated, passing round in opposite directions, and 
meeting again at Anakena, where they landed and settled 
on Mount Topaze, of which the native name is Hoto-iti. 
They there built tho stone honses, the remains of which 
still exist, and made the statues with which the hill is 
covered; but the first statue was not made till some fifty 
years after they landed. They also say that the originid 
name of tho island was Te-pito-fonva, t.e. the land in the 
middle of the sea. 

Tho extinct volcano of Te Rama Kao, on the south-west 
comer of the island, is well worthy of a visit. Tho bottom 
of tho crater is not level, as was formerly thought; on 4;he 
contraiy there is no bottom at 50 fathoms in the centre, 
but there is a carpet of decayed vegetation spread over the 
water, on which one can cross from side to side. 
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EASTER OFFERINGS or EASTER DUES arc 

611 U 1 II puma paid to the English parochial clergy by their 
parihliiunerH as a compensation for personal tithes, or tithes 
for personal labour. 

EASTERLINGS wcie mcrcliants from the east (as 
shavclitigs wrere men who shaved, t.e. tonsured priests); and 
some Easterling merchants from the Hanso Towns being 
in I^ondon in the time of King John, who had debased the 
coinage till its value was no longer recognizable, the barons 
forced tlie king to engage these Easterlings to rofonri the 
coinage, as they had already become famous In such work. 
Camden has a passage upon this : — In the time of king 
Bichard I. monio coined in the cast ])arts of Germany began 
to be of ospcciall request in England for the pnrltie thereof, 
and was called Easterling monie ; and shortly after, some 
of that countrio skillfull in mint matters and in alldics 
were sent for into this realm to bring the coine into perfec- 
tion, which since tli.at time was called of them (£.e, in 
memory of them) Sterling, for Easterling.” This is the 
origin of our “ pound sterling,” “ sterling silver,” &c., as ex- 
pressing bullion or coin of the national standard of fineness. 

BASTLAKE, SIR CHARLES LOCK(1795>18C5), 
president of the Koyal Aciiderny from 18b0 to 1865, and 
director of the National Gallery, though not a pamier of 
the highest rank, exercised a great and on the whole a 
heneiicial infiuencti on painting in his day. He was a 
scholarly man, and wrote a great deal, doing perhaps more 
good dll that way, and by directing th(i national purchases 
of pictures, than by direct example. Ills eftbrts to reform 
the stylo of furniture, for instance, were very successful. 
Several of his pictures are in the national collection — 
the best being “ Christ Lamenting over Jerusalem.” Sir 
Charles Eostlakc's life w'as uniformly prosperous, and pre- 
sents nothing worth recording. His style is very earnest 
and graceful, and ho began tlic steady endeavour to truth- 
fully search out natunjs secrets, which has led, and is 
leading, to such excellent results. lie w'as succeeded in 
the presidency of the Royal Academy l»y Sir Francis Grant, 
at whose dcatli Sir Fixidcrick Leighton was elected. Sir 
Charles Eastlakc's principal work is Materials for the 
History of Oil Pointing ” (London, 1847), a useful book. 
His widow. Lady Kastlake, his diligent admirer and student, 
has continued his work. Her “Five Great Painters” (two 
vols. 1883), written, she modestly says, througli “ the advan- 
tages enjoyed by lier for long years at the side of the late Sir 
Charles L. Kastlake,” is an excellent comparative account 
of Dttrcr, Da Vinci, Michael Ang(;lo, Raphael, and Titian. 

EASTON, an active trading and flourishing town of 
Pennsylvania in tho United Slates, situated on the Dela- 
ware River iminediiitely above its junction with the Lehigh, 
54 miles N. of Philadelphia. Owing to its advantageous 
canal and railway connections it occupies a commanding 
trading position. One canal communicates with the great 
coal-fiold of the state, another along the Delaware unites 
it with Bristol, and a thu d with Jersey city. Easton has 
breweries, tanneries, carriage factories, and iron-foundries. 
Its chief institution is tho Presbytc*riaii Lafayette College, 
which was founded in 1831. 

EAU-DE-COLOGNE (Fr., water of Cologne), an alco- 
holic liquid perfume, originally manufactured at Cologne, 
for whiem Dr. Tire gives the following recipe as a good sub- 
stitute Take alco^iol one pint ; of the oils of bergamot 
orange-peel, and rosemary, one drachm each; bruised 
cardi^om seeds, one drachm; orange-flower water, one 
pint; di^U one pint from a water-bath.” As to the veritabh 
Jean Marie Farina who makes the real eau-dc Cologne 
there is a eurioos contest existing in Germany. It was 
carried on even in the Ciystal Palace in 1851, where there 
WG|;e four Farinas all claiming to be the original. In ono 
of tho jury reports of that exhibition it was .stated that 
** speculation is carried to so high a pitch in Cologne, that 
any child entitled to the surname of Farina is bargained 


for os soon as born, and christened Jean Marie ; at times 
this event is oven anticipated.” — Eaft-de’-Javelte is a 
bleaching liquid composed of bypochiorlto of lime, four 
parts ; carbonate of potash, four parts ; and water, forty 
parts, boiled and filtered. — Eau-de-Luce is a volatile pre- 
paration made thus : — Dissolve 10 or 12 grains of white 
soap in 4 oz. of rectified spirit of wine ; strain the solution; 
then add a drachm of rectified oil of amber, and let the 
whole be filtered. Mix witli the solution some strong 
ammonia. — Eau-de-Rdbel consists of one part of sulphuric 
acid to three of rectified spirit of wine. 

'Iho quantity of perfumed spirits — principally eau-dc- 
Colognc — annually imported into Great Bntain is about 
50,000 galirtns, valued at £85,000. The customs duty is 
16«. ()<f. per gallon. Nearly tho whole is imported from 
Holland and France. 

EBENA'CEJE, an order of plants belonging^o Ga31o- 
PETAijiB. The flowers arc regular, generally dioecious; 
the calyx is inferior, persistent, and often increasing in size 
as the fruit ripens ; tlie corolla is hypogynons , tho male 
flower has the stameus alternate with the lobes, or alter- 
nate and opposite, liypogynous, or partly epipetalous ; the 
female flower has as many cells os carpels, each with two 
ovules, or each cell divided into two with one ovule in each 
pendulous from the inner angle, two to eight styles, and an 
embryo with a superior radicle. The species consist en- 
tirely of bushes or trees, suine of which are of large size; 
their leaves arc alternate, with no stipules, and generally 
leathery and shining, Dhspyros Ebenum and some others 
yield the valuable wood called Ebony. Another species 
yields Ca i.amaxdrr Woo i >. Timber for building purposes 
is obtained in New Caledonia from species of Maba and 
Diospyros. Black dyes are obtained from Diospyron moIUs 
in Burma. The fruits arc generally astritigent and some- 
times poisonous. In Madagascai’ a decoction of tho leaves 
of Maba huxi/oHa is used in eases of gastritis. There .are 
about 250 species. Tlie headquarters of the order is India, 
and the majority of the species are confined to the tropical 
regions of both tho eastern and western hemispheres. Two 
out of the five genera are peculiar to Africa, and one to 
Madagascar. 

E'BZONZTESv a sect of Christian Jews which existed 
in Palestine and other parts of the F.ost in the first and 
second centuries of our era. Origeii, Epiphanius, Kusebius, 
and other early fathers distinguish two sorts of Ebionites, 
namely, those who denied the divinity of Jesus Christ, 
asserting that he was tho son of Joseph and Mary, though 
endowed with a prophetic gift; and those who inmntaincd 
that lie was born of a virgin, but detfed his prc-existonco 
as God. The word Ehion^ plural Ebimim, simply means 
“ poor,” and probably included tho idea of community of 
goods. In this sense Jesus taught Ebionism. Tho Galilean 
disciples of Jesus called themselves Ebionites, the “ poor 
folk,” and waited the’eoming of tho “ kingdom of tho poor ; ” 
so also of the/ Jndaizing Christians of the Batanea and of 
the Hauran, who boasted that they alone held pure tho 
doctrines of Jesus, and that among them dwelt descend- 
ants of his family. By the development of dogmatic theo- 
logy tho “.poor folk” were left behind, and came to be 
manifestly opposed to tho doctrines of the church, which 
therefore pronounced them heretics, and Tertullian was 
good enough to invent a certain Ebion, whoso heresy they 
followed (see Renan, c. xi.) 

The Ebionites, with their gospel of poverty, were tho 
precursors of St. Francis and the Friars. Their dogmatic 
tenets are only known through thoir avowed enemies, and, 
with that reserve, may be thus stated—^ 

They believed in the return of Jesus, and expected that 
on his second coming he would restore Jemsalem, the city 
of God, and reign there as king over the whole world. 
Of the books of the New Testament the only one they 
received was the Gospel of St* Matthew, and they regarded 
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tlie Epistles of St. Paul with especial aversion, believing 
him to bo a sepaaatist and an apostate from tho law. Thej 
all emphasized the doctrine of the unity of God and rigor- 
ously kept the Jewish law, though some of them taught 
that the obligation to obey the latter was only necessary for 
Jews and did not extend to Gentile believers. They dis- 
appear from history about the commencement of tho fifth 
century. It is generally supposed that the Clemptine 
Homilies [see Clbment, St.] were written by an Ebionite. 

SB'XiZS* tho Moliaininedan counterpart of the Hebrew 
Satak. In the second chapter The Cow ") of the Koran 
God said unto tlie angels, Worship Adam, and they 
all worshipped him except Eblis, who refused, and was 
puffed up with pride, and became of the number of unbe- 
liever.” Before his fall Eblis was called Azazel, and lie 
as a spirit of smokeless five ” thought it shame to rovorenco 
a ereatur| of tho dust. He became after his fall prince of 
the genis or fallen angels. Beckford’s thrilling description 
of the hall of Eblis, in “ Vathek,” is one of the classical 
pieces of English literature. 

SB'ONXTX, a name given to one of tho forms of india- 
rubber, the latter being mixed with sulplmr and exposed 
to the combined action of heat and pressure, something 
in the same way as vulcanite or vulcanized india-rubber. 
Combs, paper-knives, and various small articles in imitation 
of jet are made of it, and some arc as tough and strong os 
buffulo-liorn, which they resemble in appeananco. 

XB'ONY is well known as a bard, black-coloured wood 
brought from the hot parts of the world (Ileb. stone, 
i.e, hard as a stone ; the Greek name is thtnox^ from which 
our w'ord ebony is immediately derived). From its hardness, 
durability, susceptibility of a fine polish and colour, ebony, 
which lias almost become another name for blackness, 
has always been in high estimation, and is much used for 
mosaic work, ornamental iulayings, pianoforte k( 7 s, some 
kinds of mathematical instruments, veneering, superior 
cabinet work, &c. The heart-wood of several trees yields 
this kind of wood, for tho most part belonging to tlie genus 
Diospyros. All the species of Diospyros form largo trees, 
with alternate, thick, and often coriaceous leaves. The 
species arc found chiefly in the tropical parts both of Asia 
and America, as in the Malayan Archipelago and peninsula, 
and in almost every pait of India. 

JJiofpyros Ebenum^ tho true ebony, and that which is 
considered to be of the best quality, is a large tree, a native 
of India, Ceylon, and Malaya. The leaves are sinuoth, 
oblong ; the buds are haiiy ; the male flowers subracemed, 
with sixteen anthers ; and the female flowers solitary, with 
generally sixteen staminodes. Large quantities of the ebony 
of this species have been somotimes imported into Euro|)c. 
Diospyros Ehmaster is also a tree of considerable magni- 
tude, a native of Malaya, of which the leaves are cori^cous 
and smooth on both sides, and tho buds smooth. Diospy- 
ros melanoxylos is the ebony tree of the Coromandel coast. 

Several species of tho genus bear fruit, which, though 
clammy and subastringeut, is eaten by the natives of the 
countries where the trees are indigenous. Diospyros 
Lotus bears a sweet yellow fruit about tho size of a cherry. 
Diospyros virginiana (the Persimmon tree) is indigenous 
in North America, especially in the middle and southern 
parts of the United States. The wood is useful, as it is 
hard, compact, and tough. The inner bark is useful in 
inteimittcnt fevers. Diospyros Paralea is valuable in a 
similar way. The glutinous juice of Diospyros Emhryop- 
teris contains tannin, and is employed in South India for 
paying the seams of fishing boats. Birds are poisoned by 
tho fruits of Diospyros toxicaria, and fish by Diospyros 
mul^orOf EhtnfMer^ and samoensis, 

SBOAAC'UM or XBUBACUM, the Roman military 
station on whose site York was afterwards built. Both 
the Roman emperors Severas and Constantins Cblorus 
died at Eboracum, and the latter there nominated his son 


Constantino as emperor when be lay dying. This prince 
afterwai'ds became Constantine the Great. The Archbishop 
of York yet signs himself Ebor, as short for Eboracensis. 
See Youk. 

XBULXtX'TXON. See Boii.in(^ of I.iQuins. 
BBURO'NBS* a German tribe, settled in ancient 
Belgium or northern Gaul, who inflicted some severe 
defeats on Ciesar's troops in his absence. Coisar practi- 
cally annihilated them. 

BCBAT'ANit* the capital of ancient Media, was bcauli- 
.fully situated in the north of the country ut the foot of 
Mount Orontes. It was used as a summer palace by 
the Persian kings when they succeeded to tho Median 
heritage, and again after the Persian dynasty had fallen 
Ecbatana was tho favourite cool summer residence of 
the Parthian kings. Its foimdalion was prehistoric, and 
Herodotus describes its seven walls, one within tho other, 
each higher than tho one outside it, as beyond reckoning 
ancient even in his day. The capitals of the pillars of tho 
huge palace were of gold, and tho pillars, wainscotings, &c., 
of silver. Alexander pursued Darius there after the battle 
of Arhcla, and took rich booty; and Alexander’s succes- 
sors, tho Si*leucid.T, coined tlie precious pillars and walls 
into money. Antiochus alone took away 4000 talents* 
worth of silver (equal to Xl, 250, 000 sterling). It w-as 
also at Ecbatana (or Achnetlm), “ in the province of the 
Modes,” that Daiius the king found tho decree of his pre- 
decessor Cyrus pennitting the rebuilding of Jerusalem 
(Ezra vi. 2). The rapacity of the Seleucidai, followed by 
the vicissitudes of these regions, has destroyed every vcsligo 
of Ecbatana; two sites ^cem to answer equally well to the 
ancient descriptions. 

It will be remembered that the picturesque book of 
.Tudith (Apocryphal Scriptures) begins thus: “In the 
twelfth year of the reign of Nabuchodonosor, who reigned 
in Nineve tho gj*<*at city; in tho days of Arphaxud, which 
reigned over the Modes in Ecbataiic^^ and proceeds^ to 
describe the wonderful old city previously to recounting 
the overthrow ol Aiqiliaxad by Nebnchadiiezzar, and the 
subsequent tyranny of the latter’s lieutenant Ilolofernes 
when he had conics into Judea to punish the Jews for not 
obeying the war summons of tho great king. 

XCCEN'TRIC is tho name given to a wheel which 
revolves round a shaft whioli does not pass tlirough its 
axle. As a result an arm ending in u collar which sur- 
rounds the eccentric wheel or disc will be pushed to and 
fro, the “ throw ” of the eccentric being twice the distance 
between its own cimtre anil the centre of the shaft. The 
nnn thus thrown to and fro is made to shut and open alter- 
nately the slide valve of the engine, and so keep out or 
admit the steam, as the case may be, to tlio cylinder. This 
is the chief use of eccentrics, but there are ninny others. 

XCCENTRI'CITY OF ORBIT (especially the eccen- 
tricity of the earth’s orbit) is a term often used in discuss- 
ing the motions of the earth and tho other planets. It 
means in general language the distance between tho centre 
of an ellipse (the intersection of tho major and minor 
axes) and cither focus of the ellipse. But astronomers 
always use the term to signify tho ratio between the above 
distance and half tho major axis of tho ellipse, or what is 
culled the “ mean distance.” Tims if the eccentricity of 
an elliptical orbit bo *01, it is meant that the centre of the 
ellipse is at the distance of 1-1 00th part of tlio half- major 
axis (or the l-20()tli part of the major axis) from either of 
the foci of the ellipse. Sec also Ellii*ticity. 

XC'CLXSHALXi, a market-town of England, in the 
county of and 7 miles north-west from Stafford, and 141 J 
miles from London — being 2j miles from tho Norton 
Bridge station of the North-w’csteru Railway. The town 
is situated on a gently rising ground near the south hknk 
of tho river Sow, and consists of well and regularly built 
houses. Tlic cliurch is a large ancient building, where 
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Qu^rn Margaret obtained sanctuary after the defeat of the i 
Jjiincastrian forces at Bloro Heath. It was thoroughly | 
restored, and a new east window inserted in 18G8, as a 
memorial to Bishop Lonsdale, who was buried in the 
church. Ecclcshall also contains some dissenting places 
(>f worship, assembly rooms, and a new market-hall and 
com exchange. The town has no manufactures, but a 
pretty good retail general trade. The population in 1881 
was 4075. 

XCOUC'SXA (Greek, an assembly of those who are 
summoned, eccUtot) was more especially the name of the 
general assembly of the citizens of Athens held in the 
Pnyx. When an assembly was called, slaves went into the 
market-place and other chief places with a rope daubed 
with vermilion, driving the people before them, so that 
they who disobeyed the summons were found to be marked 
with vermilion and 6ncd. At the same time a slight induce- 
ment was held out to attend in the shape of a small fee. 

The assemblies of tlio early church being called by the 
ordinary Greek term ecclesia tliis term took quickly a 
special signification, and indeed soon came to signify what 
we now call “ church.” 

XCCLXSXAS'TES (Ueb. Kohehth). The title of this 
book in the Authorized Version, “Ecclesiastes or the 
Preacher,” is bnt nn imperfect I'cndering of the Hebrew 
name, which is properly a feminine participle, and means 
“ calling togctlier an assembly,” and which seems to be 
adopted by the writer from his design to gather together 
his conntiyinen into communion with God notwithstanding 
the difficulties found in nature and human life. In the 
Jewish division of the books of the Old Testament it ranks 
as one of the five Mcgilloth or Bolls, though it appears 
from the Talmud that its canonicity had been disputed at 
one period. It has always been received as canonical by 
the Christian Church. 

The book purports to be written by Solomon, and that 
it was his work was the universally accepted belief both of 
Jews and Christians up to u comparatively recent period. 
Modern scholars, however, are almost unanimous in their 
rejectopn of this view, and the book is generally regarded 
as one of the latest in date of the Old Testament 
The chief reasons for the rejection of the theory that 
regards Solomon as its author arc — 1, that the language 
in which it is written is post-exilian, so much so that 
Ewald declares “the Hebrew is so strongly penetrated 
with Araincan that not only oft-recurring words arc 
entirely Araineon, but the foreign influence is infused into 
the finest veins of the language; ” 2, tlic internal evidence is 
altogether against this theory, seeing tliat the writer speaks 
of tlie kingship of Solomon as in the refers to the 
evils of government in a tone of bitterness hardly likely to 
come from a ruler who had caused them, and alludes to 
circnmstancos that did not occur under the reign of Solo- 
mon, but which did occur when the country was under 
Persian rule ; 3, that the tone of thought that pervades 
the book did not arise until a period much later than that 
of Solomon ; 4, that no mention is made of this book in 
the enumeration of Solomon's writings given 1 Kings iv. 82. 

Concerning the scope and design of the book there have 
been the widest differences of opinion among commentators, 
and many wild and extravagant theories of interpretation 
have been propounded. Perhaps the must reasonable theory, 
and one which bbtains the widest acceptance, is that which 
regards the book as a deeply eai*nest attempt to solve the 
mysteiy life, and to indicate the course of conduct best 
ada|>ted to attain true felicity. In pursuit of his subject 
the author successively examines various schemes fur ob- 
taining happiness, looks abroad into the course of nature, 
into political and social as well as individual life, and after 
many failures is led at last to the conclusion that it is onl^ 
when life is spent in the service of God and with the hope 
of a future, in which the mysteries of providence at present 


insoluble shall be cleared up, that it is worth living, but 
that with these there are safety and peace. In his re- 
searches the writer passes through many of the stages of 
thouglit and feeling which find expression in the agnosticism 
and pessimism of the present day, though unhappily most 
of the advocates of these systems fail to arrive at his final 
conclusion. 

XCCLEBIASTZOAL COMBKZSBXOMERS were a 
body appointed in 1835 to examine into the temporal 
affairs of the Church of England. Their instructions were 
“to consider the state of the several dioceses of England 
and Wales, with reference to the amount of their revenues, 
and the more equal distribution of episcopal duties ; also 
the state of the several collegiate and cathedral cliurebes, 
with a view to the suggestion of such measures as might 
render them more conducive to the efficiency of the Estab- 
lished Church ; and to devise the best mode of^roviding 
for the cure of souls, with special reference to the resi- 
dence of the clergy on their respective benefices.” By the 
19 & 20 Viet. c. 55, the duties of the Church Building 
Commissioners were transferred to the Ecclesiastical Gom- 
missioiiers. The commission consists of all the bishops of 
England and Wales, the deans of Canterbury, St. Paul's, 
and Westminster, the two chief jnsticos, the master of the 
rolls, the chief baron, and the judges of the Prerogative 
and Admiralty Courts; also nine lay members, seven 
ap}>ointed by tlio crown and two by the Archbishop of 
Canterbnry. In addition to these, the queen may appoint 
two and the Archbishop of Canterbury one (lay members 
of the Church of England), by the title of Church Estates 
Commissioners. The powers of the commissioners enable 
them, when it is considered needful, to divide or unite 
existing parishes, and to create new districts. To provide 
a fund to carry out such schemes as should appear desir- 
able, the seven best-endowed sees were laid under a con- 
tribution amounting to X22,800 annually. In addition to 
this income several canoiiries in the various cathedrals 
were abolished and other ecclesiastical preferments extin- 
guished, and the emoluments of the whole vested in the 
commissioners. The revenue derived from these and 
sundry sources, together with private benefactions, forms a 
“common fund,” the professed object of which is tlio 
angmentotiun and endowment of benefices having cure of 
souls. Among the results of the commissioners* prooecd- 
ingK during the first forty years of their existence, ara the 
ci-eaiion and endowment of two new bishoprics, the aug- 
mentation of a considerable number of small livings, and 
the constitution of numerous new parishes and district 
chapelries. They have raised to £800 a year the incomes 
of all livings in public patronage with populations of 4000 
and upwards, and of all livings in private patronage with 
like populations, where one-half the required augmentations 
have been provided from non-ecclesiastical sources. Grants 
have been made which, together with local resources, have 
raised incomes of parishes with 800, 400, and 500 persons, 
to £200, £2^0, and £800 respectively. A considerable 
number of new districts with large populations have been 
endowed with incomes of £200 a year. 

The value in fee of the estates now dealt with by the 
commissioners is £11,600,000, and the income of the 
common fund amounts to about £800,000 annually. 

On the disestablishment of the Irish Church in 1869 
commissioners were appointed to receive the revenues for- 
merly belonging to it, and to see that the provisions of the 
Act were properly carried out See Irbuind. 

XCCLXSZASTXCAL COMMXmB. See follow- 
ing article. 

XCCXiBSXASTXOAL COURTS. *In Anglo-Saxon 
times justice was administered in the county courts under 
the auspices of the bisliop and ealdorman of each shire. 
There were, however, two subjects of jurisdiction which 
would naturally fall under the pecnliar cognizance of the 
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%i8hop— those of matrimony and testamentary disposition : ! 
the former as Sisacrament, the latter because the clergy 
alone conld read and write, and were qualified therefore 
to register, take care of, and interpret wills. 

When, after the Conquest, the spiritual or ecclesiastical 
jurisdiction of the bishops was separated from that of the 
secular courts by William I. as a thank-offering to the pope, 
tliey carried with them these two subjects of jurisdiction. 

An attempt by Henry 1. to regain possession of the legal 
autliority his father had so unwisely given away failed 
utterly ; and Stephen made use of the priests in the Civil 
War, granting them all the power tliey asked. Conse- 
quently when Henry II. again sought to undo the mischief 
it had taken too firm root, and although the Constitu- 
tions of Clarendon restored some order to the relations 
between clerical and lay courts, yet the long resistance, 
and esp^ally the murder of A'Bccket, brought triumph 
to the church in the long run. In 1275 the claims of the 
clergy to be tried only in their own courts were once and for 
all annulled by Edward 1., following with a stronger hand 
Sn the lines of Henry II. The great question of the clergy 
being amenable to the law of tlie land being thus settled, 
the ecclesiastical conrts went on (with frequent compliant) 
until 1534, when in common with the whole church they 
were reformed. Their shape then became as follows : — 

Tht CommUdon of Delegates^ exercising the functions 
•of a supreme court of ecclesiastical appeal, in order to 
obviate the necessity and take away the power of the 
appeal to Rome. This lasted till 1882, when it was super- 
eoded by the judicial committee of the Privy Council. 

The PrerogcAive Courts^ for will cases, was merged in 
the Court of Probato in 1857. 

The Court of Arches (held at first in St. Mary of the 
Arches, St Moiy-le-Bow, whence its name) is the general 
court of ecclesiastical appeal. Its president, the Dean of 
Arches, is the deputy of the Archbishop of Canterbury. 
By “ letters of request ” the bishops send their own cases 
for hearing before tlie Court of Arches : in this case it loses 
its dignity of a court of appeal. See Akch£s, Coukt of. 

The Bishop's Courts^ or consistoiy courts, to which an 
appeal lies from tho Archdeacon's Courts the ecclcsiasticjil 
““ court of first instance.*’ 

These courts now deal with clerical matters of the 
Church of England only — points of discipline or theology ; 
with the proper administration of justice they have happily 
no longer any connection. They were regnlated by statutes 
in 1689 (after tho Revolution), in 1818, 1829, 1888, 1840, 
and 1857, when the Courts of Probate and Divorce were 
instituted, as mentioned below. 

The ecclesiastical courts constituted a regular judicial 
aystem, each with a local registry, with learned persons as 
officials qualified to register wills and interpret their terms, 
or to declare the next-of-kin and course of administration 
in eases of intestacy. In course of time, however, no doubt 
on account of the infirmity of the ecclesiastical courts in 
tho absence of coercive jnrisdiction, which they conld not 
exercise directly, but only in a circuitous way by oertifying 
disobcdienco of their sentence to the Court of Chanceiy, 
from which a process was issued, this latter court came to 
assume and exercise jurisdiction in matters of contract and 
of tmst, the more so as the chancellors were for many ages 
ecclesiastics. Under the feudal system the power of devising 
lands did not generally exist, and thus it happened that the 
jurisdiction of the occlesiastical courts as to the validity 
of wills was only exercised in those of personalty. Indeed, 
as it was always a cardinal maxim of common law that the 
title to land could only be decided in the king’s courts, the 
ocele^srical coufts never acquired jurisdiction to determine 
as to wills of land ; and hence, when under tho Statute of 
Wills, in the reign of Henry VIII., the power of devising 
lands was given generally, there arose this anomaly, which 
oontinned to our own time, that while wills devising realty 


and personalty were registered in the ecclesiastical courts, 
and their validity determined there as to wills of personal tv, 
their validity as wills of realty was only determinable in 
the conrts of common law. But as to wills of personalty, 
the ecclesiastical courts decided as to their validity, as well 
as to the distribution of the assets in case of intestacy, 
while the Court of Chancery decided as to matters of trust. 

Tims there were great anomalies and difficulties of juris- 
diction, added to which tho ecclesiastical couiis hold mar- 
riage indissoinblo, and the other courts had no jurisdiction 
in such matters. In these circumstances, and espodally ns 
the appeal fram the ecclesiastical courts was to tho Privy 
Council, or rather the commission of delegates— a tribunal 
of unceriain constitution — in 1881 a royal commission re- 
commended that a superior court should be constituted 
with jurisdiction in matters of testainent and matrimony* 
It was not, however, until 1867 tlmt the recommendation 
was properly carried out in the Acts constituting the Conrts 
of Probate and Divorce, giving thorn all the jurisdiction of 
the ecclesiastical courts in those matters, and also con- 
ferring jurisdiction for tho dissolution of marriage as well us 
for judicial separation. Two courts were constituted, though 
from motives of economy only one judge was created for 
both. 

lender the .Tudicature Act of 1875 the judges of the 
Courts of Probate and Divorce and the judge of the Court 
of Admiralty constitute one division ; but any other judge is 
capable of transfer thereto, and all the judges are competent 
to exercise all the jurisdictions of all the superior courts. 

SCCLSSIASTXCAI. DXVXBXONB. The division of 
the country into dioceses, archdeaconries, and deaneries 
took place in very early times. Most of the present bishop- 
rics were founded in tlui Saxon period, when they were 
couterminons with the kingdoms or subkingdoms. Thus 
by help of tho diocese of Lichfield the kingdom of Mercia 
has been traced out quite clearly. Originally there were 
three archbishoprics — of Canterbury, York, and Coerleon 
in Wales ; the latter was suppressed by Henry I. and the 
territory annexed to the sec of Cunterbuiy. Subdivisions 
of the dioceses were soon found to be necessary. Henry 
Vlll., with \f portion of tho proceeds of the confiscated 
monasteries, founded several now bishoprics; and the same 
Act which created the next additions to the episcopate — 
6 & 7 Will. JV. c. 77 — gave the Ecclesiastical Commis- 
sioners power to alter the limits of all dioceses, and to 
efiect a transference of parishes from ono diocese to another, 
with a view to the more convenient distribution of territory 
and population. 

Archdeacons anciently were only tnembers of chapters 
without territorial jurisdiction. The assignment of specific 
limits for archdeaconries took place soonititer the Conquest. 

Rural deaneries wore recognized ecclesiastical divisions 
of a diocese in Saxon times. They seem to have been de- 
signed to correspond with hundreds in the political division 
of the couiitiy, as archdeaconries were possibly intended to 
correspond witli counties. 

Tho ancient primary division of the land for spiritual 
purposes was exclusively into parishes; but in course of 
time, as population increased and additional churches were 
erected, certain portions of particular parishes came to be 
assigned by custom to the newly-established places of wor- 
ship ; and these at length, under the name of “ chapclries,” 
acquired boundaries os definite and generally recognized as 
those of the parent parish. 

The country is ecclesiastically divided into two provinces, 
thirty dioceses (inclnding Sodor and Man), eighty-two arch- 
deaconries, and 613 rural deaneries; altogether about 8000 
ecclesiastical districts have been constiiuted, and the total 
number of cures or benefices in the country is e&timated at 
I about 13,500. * 

I XCK»dB8XiU6TXGAX. MODUS, in music. Sec Modes, 
! Ecclesiastical. 
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gCCf ilSflf AS^Tli^US, the Latin title of an apocryphal 
book of the Old Testament, which is called in the Septua- 
giiit “The Wisdom of Jeans, the Son of Sirach.” The date 
of the book is uncertain, and is variously estimated by 
scholars as late as 180 b.o., and as early as a century 
sooner. It is of Palestinian origin, and was originally com- 
posed in the Hebrew or perhaps Aramuau dialect. The 
original text was extant in the time of Jerome, who says 
he had seen it, but the only portions of this that now 
remain are a few fragmciits embedded in the Talmud and 
some of the rabbinical writings. The translation into Greek 
was executed by the grandson of the original author in Egypt, 
but scarcely anything is known concerning either person. 
The design of the book appears to be to coinmciid wisdom, 
with tlio religious and moral duties Jnculctutcd by it, as 
the true path of human liajipincss, and tho stylo of the 
writer is of a very noble and elevated character. Several 
of the fathers refer to tJiis book as “ Scripture,” wiiile 
others mark it as a book of the second rank — i.c. un- 
inspired, though reckoned profitable for study. It was 
included in the canon by Augustine, and since the Council 
of Trent it bus formed one of the oniionical hooks of the 
Homan Caiholic Chureh. Tho Jews never included it iii 
tlieir canon, and it is regarded as a])ocryphul by all the 
leformed churches. 

8BCHELON (Fr. echelle^ a ladder), in military tac- 
tics, the position of a regiment or army in the funn of 
steps^or with one division more advanced than another. 
In this formation the successive divisions arc placed pjir- 
allel to one another, but no two on the same alignments, 
each division having its front clear of that in advance, so 
that by marching directly forward it can form in line with 
it. This movement is frequently used for changes of 
position, or for taking up a new front, in tho presence 
of an enemy, since by each portion thus echelonned suit- 
ably wheeling the force can with ease bo made to face 
wherever rcquiivd, u thing almost impracticable when the 
force is moving as u whole. 

XC:{mNAorPORCUPZNEAiri^lLATER(AWuW7ia 

hystrix) is the best known species of the family Echidnidm, 
one of tho two families into which the MoNOTKKMATA,the 
lowest maminaliaii order, is divided. In the genus Echidna 
the following characters arc presented ; — Muzzle elongated, 
slender, terminated by a small mouth, furnished with aii 
extensible vermiform tongue similar to that of tho true ant- 
eaters. No teeth, hut the palate furnished with homy 
papillic ; feet short, very robust, and formed for digging, 
each anned with live strong claws ; hind feet in the male 
furnished with a lioruy spur, connected with a secreting 
gland, and probably of a sexual character; tail very short; 
body protected above with stout spines intermixed with 
hair ; eyes small and black. 

Tho Echidna is about the size of a hedgehog, and not 
unlike that animal in general appearance, except that the 
dorsal spines uru thicker said longer, the limbs far more 
robust, and the snout elongated and beak-like. This ani- 
mal is formed for bun'owiiig, and excavates the ground 
with great facility. It appears to he nocturnal in its 
habits, and like the hedgehog is capable of rolling itself up, 
so as to present a panoply of spines against its enemies. 
Its food consists of ants and probably of other small in- 
sects, whidi it captur^*), as do the aut-eaters, by means of 
its long slender protractile tongue. A living specimen of 
the Ediidna was exhibited in tlie gardens of the Zoological 
Society. It was dull and sluggish, reposing half curled up 
dur^ig the greater part of the day. At times, however, it 
roused from its state of apathy and explored tho cage, 
thrusting its snout through bars in tho hopes of 
finding some outlet of escape. It fed on bread and milk, 
but^refused meal-worms. When irritated it curled itself uj|;|, 
and assumed the same position during sleepl It never 
attempted to use its spurs on the defensive. Its mode of 


taking its food was by a rapid protmsioii and retraction of 
its long tongne. • 

The Porcupine Echidna is found in rocky and mountain- 
ous districts in New South Wales and other parts of Aus- 
tralia. Another species, Echidna setoeaj difiering princi- 
pally in tho length of the fur and the shortness of the 
spines, inhabits Tasmania. Another, Echidna lawe^ii^ has 
been lately discovered in Southern New Guinea. In the 
north of New Guinea, in 1877, a new 8]iccioB was dis- 
covered by M. llruijn, which presented differences con- 
sidered by some of generic value. I'his Echidna (Aeon- 
thoylogsus bruijnU) has the snout vciy much elongated and 
curved downwards. Nails are present only on the threo 
middle digits of tho feet. The tongue is armed with 
spines. In the number of the vcrtebrfc this species differs 
from tho genus Echidna, having seventeen dorsal and four 
lumbar vertebra) instead of sixteen and three. ^ is also 
considerably larger. 

Tho generic name Tachyglossus is sometimes, but 
without sufficient reason, substituted for Gnvieris namo 
Echidna. 

BCHINOCAC'TUS. a genus of plants belonging to tho 
order CactesD, with the stem r>f an ovate or spheroidal 
form, the sides being divided into many ribs, upon whoso 
projecting angles are stationed at short intervals little spiny 
stars, which arc tho rudiments of leaves, and from whose 
centre the flowers appear. Tho latter consist of numerous 
sepals collected into a tube, an equally largo number of 
petals, numerous stamens, and a filiform style divided inta 
many h>l>es at the point. The species are very rexnarkablo 
fur the singular forms of their stems, and for the carious 
maimer in which their spines are arranged. They are oXteti 
moreover conspicuous for the beauty of their largo flowers. 
Most of the species are natives of Mexico and the West 
Indies; somo arc found in Brazil. Tho most remarkablo 
species is Echinocactug Vignaya^ a native of San Luis 
I'otosi in Mexico. The spines of this species are used by 
tho inhabitants as toothpicks, hence tlie spcciflc name, 
Visnaga, which means a toothpick. On a comparatively 
small plant in Kew Gardens it was estimated that there 
were as many as 17 ,(>00 spines, and on a larger onn 
not less than 51,000. In 184G a plant of this species 
was sent to Kew which was 9) feet in circumference and 
weighed 1 ton, but it had been injured on its passage, and 
did not long survive. 

BCHZNODER'BSATA (Or. echinos, hedgehog; derma^ 
skill) is a subkingdom of tho animal world, containing the 
sea-lilies, feather-stars, starfishes, sea-urchins, and sea- 
cucumbers. The members of this group kre exclusively 
marine, cither free- swimming or fixed by stalks. In the 
adult the various organs of the body are arranged as 
radii of a common centre, in which the month is placed* 
In some forms this radial symmetry is not veiy well 
marked. The larvsB as a rule exhibit more or less dis- 
tinctly a bila^ral symmetry. Tho Kchinodermata differ 
from the Gcislbmteuata in haring the alimentary canal 
distinct from the body cavity, and in having besides a 
distinct anal aperture. The skin is hardened by secreting 
carbonate of lime from the sea-water. In some cases a 
skeleton of groat complexity is built np composed of inter- 
locking calcareous plates ; in others the skin is tough and 
leathery, with smril scattered plates. The skeleton or 

test ” is in many cases famislied with movable spines. 
The Ecliinodennata have a remarkable system of tubes, tho 
ambulacral system, homologous with the water-vaeeulor 
system of Vermes, but serving the purposes both of 
respiration and locomotion. It consists of a ring round 
tho commencement of the alimentary cAnal, from which 
proceed a number of radiating canals giving off lateral 
branches which enter the tnbe-feet (jmbulacrdi fiet% 
which are contractile processes of the body-wall, and in the 
free Echiuoderms oie organs of locomotion. This water- 
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vasculAT By$tem commnnicatos witli the exterior by nicann 
of a tube starting from the ring. The nervous sjstem 
consists of a ring sun'ounding the mouth, and giving off 
radiating branches. The sexes are generally distinct. The 
development from the egg is somewhat complicated. The 
lor^'A or “ pseudo-embryo ’* is free-swimming, ovoid, and 
prorided with cilifi, in some cases being provided with a 
calcareous skeleton, and being then known as a Pluteus.” 
After a time the cilia become restricted to one or more 
bilaterally symmetrical bands. An alimentary canal with 
a mouth and anus is present. The true cchinodorm is 
developed like a bud inside this larval body, which is either 
absorbed or cast oiF (in which latter case it sometimes 
maintains for a short period an independent vitality), and 
the organs of tlio adult are developed afresh, and not 
from the organs of the larva. This mode of development 
is called^motagenesis. 

There*are four classes. The first of these, Ciiiiioii>ka, 
has the body attached by a stalk. The Ecuinoidea arc 
remarkable for the complexity of their test. Stei^lkuida, 
containing the starfishes, brittle-stars, and sand-stars, has, 
as the common names show, a star-like body. HoiA)THt7- 
itoiDEA, containing the sea- cucumbers, departs widely 
from the radiate typo, having a cylindrical worm-like body. 

XCHXNOrDXA is a class of the subkingdom Eciii- 
Noi)EUMATA,of whicli tho common sea-urchins and hcart- 
urcldns are familiar examples. The body is oval, round 
or heart-shaped, and is covered with a hard shell or test, 
composed of numerous interlocking plates, and thickly 
covered with spines, which fall ofT after death. In the 
annexed woodcut of an echinus the spines have been 


the spines (c), are the organs of locomotion. All the 
areas converge towards tho summit of the test, where, in 
the typical sea-urchins, the anal aperture (fig. 6, d, a) is 
situated. Surrounding this lie tho five genital plates (6), 
perforated by the genital apertures. One of these plates 
is larger than tho rest, and is pierced by a number of 
small pores, by whicli the water-vascular system communi- 
cates with tiie exterior. This plate (c) is called the 
mndreporite. Wedged in between the genital plates, and 
situated at the apex of the ambulacrol areas, are fivo 
smaller ocular plates (see figs. 6 and 7), each with a pore 
for an cyc-spot. Some of the spines are curiously modi- 
fied into pedicellaria. Those are scattoi*ed over the test, 
and consist of a long flexible stalk bearing at the summit 
two or three pincers or claws, which snap together and 
form a forceps, lliey are used to remove dirt from the 
shell, and perhaps also as weapons of defence. The moutli 
is situated at the base of the test, and is armed with five 
powerful jaw.s or teeth (figs. 9, 12), working in bard 
wedgc-sliaped sockets ; the whole apparatus is known as 
Aristotlc^s lantern.'^ The alimentary canal is long and 
convoluted. Tho wuter-v.ascular system subserves both 
respiration and lt»coinotion. It is composed of a ring 
round the commencement of tho alimentary canal, from 
which proceed a number of radiating canals giving oiF 
ca.‘cal appendages, known us Polian vesicles, and lateral 
branches which enter the tube-feet. From tlie madreporite 
runs tl)C madreporic or sand canal, nearly vertically 
througii tbo axis of the body to the ring round the oeso- 
ydiagus. There is also a blood -vascular system, the prin- 
cipal vessels of which arc two trunks, ono on the dorsal 
and the otlier on tho ventral 
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side of tho alimentary canal. 
Tho sexes are distinct. Tho 
larval pseudo-embryo, or plu’- 
has an internal skeleton 
of calcareous rods. 

The Kchinoidea are divided 
into three orders. Tho first, 
PalsBchinuidea or Tessellata, 
is at once distinguished by 
having from throe to six rows 
of plates in each iiiterambu- 
lacral area. This small order 
is extinct, being confined to 
Palscozoic fonnations. The 
next two orders have two rows 
of ambulacral plates alternat- 
ing with two rows of inter- 
ambulncral. The first order, 
Kndoeyclica (Plate I.), contains 
tlie ‘‘regular” echinoids. In 
tins order tho mouth and anus 
are always central and opposite 
one another, and the powerful 
masticatory apparatus is always 
]>resent. The test is circular 
or oval. The family Echinidn 
(Plate I., figs. 6, 6, 7) con- 
tains tho common sea-urchins 


removed from ball the body, and tho plates are shown hear- 
ing on their surface numerous tubercles on which tho 
spines are articulated. The plates are arranged in definite 
areas (see Plato I., fig. 5, A and b), there being five areas in 
the test, composed of double rows (6) of small pentagonal 
plates, covered with few and small tubercles, but pierced 
near, their edges eirith small pores or holes for the emission 
of the tube-feet. Alternating with tlieso five ambulacral 
areas are five broader areas (inter-ambulacral) in which 
the plates (u a) are thickly besot with tubercles. Tho 
tttbe-feot are provided with terminal suckers, and, with 


or sea-eggs, some of which are 
common on our coasts. Tlio families Diadematidai (figs. 
1 , 2) and Cideride (fig. fi) have the tubercles perforated, and 
through the hole a small muscle passes and is attached to the 
spine. The family Echinometridm (fig. 4) has an ova) 
or elliptical test. The “irregular” echinoids (Plate II.) 
compose the order Exocyclica. In these tho test has an 
oblong, pentagonal, disc-like or heart-like sliape. The 
anus is not placed in a central position at the suinm^^ of 
the test. The masticatory apparatus is often absent. 
In some families the ambulacral areas are petaloid^ that is, 
they do not run right round the test from pole to polo, but 
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form a rosette on the upper surface of the te.st (Plate IL, 
fifrs. 21 -28). The two families Clypeastridn (figs, 8, 9) and 
Mellitidie (figs. 10-12) have petaloid ambulacra! areas, and 
the jaws (figs. 9, 12) are present; in CassidulidsB (figs, 
18-17) the jaws are absent. The family Galeritidic, re- 
presented by Gakritei af6ojrafertfs (figs. 18, 19), from the 
•^alk, has non-petaloid ambulacral areas, the mouth cen- 
tral, and the anus situated on the margin of the under 
surface. The Spatangidas (figs. 20-24) form a numerous 
family; they are found on British coasts, and known as 

heart-urchins.” The ambulacral areas are petaloid, the 
jaws are absent, and the mouth is not central. 

The animals belonging to this order are carnivorous, living 
•chiefly upon seaweed, small molluscs, and Crustacea. The 
jawlosB species extract nutritive matter from earth and 
aand. The recent species are numerous, and are found in 
most parts of the world ; while the fossil remains of their 
ahells or external cases are abundant in many of the forma- 
tions, but especially in the clialk. Many of the Kndocyclica 
hollow out with their teeth nests in rocks; the heart- 
urchins, on the other hand, bury tlieinselves in sand or mud. 
All are gregarious in their habits. Sea-urchins have long 
^een used as food. The ovaries of Echinus escnlmtus^ 
found in the McditeiTaiican^ arc still considered a delicacy. 

XCHl'TBS. a genus of twilling plants inhabiting tro- 
pical countries and belonging to the order ApocYNACKiK. 
They have handsome salver-shaped yellow or white coml- 
las, with included stamens, and are moreover remarkable 
for the singular fruit, which consists of two divaricating, 
woody, pod-like follicles containing a largo number of silky 
fieeds. They are dangerous lactescent plants. The name 
is derived from the Greek ecAw, a viper, in allusion to the 
twining shoots. The species arc readily multiplied by 
•cuttings under a glass, and grow well in a mixture of loam 
and peat. 

XCK'IUBS, a genus of plants belonging to the order 
Boragikb^ The species are rough, shrubby, or herba- 
ceous plants, with lanceolate or oblong-lanceolate leaves, 
and blue or white flowers. Echium vultfart (viper’s bu- 
i;loss) is a native of dry places in Great Britain and through- 
out Europe. It is a remarkably handsome plant. The 
flowers are at first reddish and afterwards become blue. 
About fifty species of this genus have been described; they 
inhabit Europe, West Asia, North Africa, the Canary 
Islands, and the Azores. All the species arc worthy of 
•cultivation, and the European species are among the 
liandsomest of the indigenous plants of Europe. The 
shrubby species are all greenhouse jdants, and will grow in 
•a mixture of sand, loam, and peat; and cuttings will strike 
under a hand-glass in this mixture. I'hey may be also 
propagated by layering and by seeds, which sometimes 
•come to perfection in tliis countiy. 

The corolla is somewhat lioll-shaped, the throat naked, 
the lobes generally unequal; the stamens are unequal; 
the style filiform, shortly tnfid ; the fruit consists of four 
•erect rough nucules, afl^ed to a liypogynous disc by a 
fiat triangular base. 

XGHO. When sonorous undulations are propagated 
from any origin through the elastic medium of the air in 
alternate shells of compression and rarefaction (concentric 
to the source of sound, as the coats of an onion to its 
•core), this spherical 'u^ve conveys the sound through the 
•circnmjaqjDnt space, and at the ordinary atmospheric pres- 
sure and temperature moves fn>m its origin and centre in 
in all direotions with a velocity of about 1125 feet in a 
4M)c<lid. Now, suppose the point o to be the origin of a 
sound which in its progress encounters a plane obstacle, 
NM ; if this plane be sufilciently extended, a point, m, may 
be easily found which the sound will have just reached at 
tho^nd of a given time. The waves which have previouq]^ 
reached the nearer points, A, B, c, being preclnded from 
4idvancing, are there reflected ; that is, new spherical un- 


dulations, a* a 5, Vh c, e'ed, are generated from A B c, as 
cfmtres, and it is easily seen that all thme spherical sur- 
faces, originating from A up to m and existing simultano- 
ously, may be exactly enveloped by a single portion of a 
spherical surface of which the centre is placed in a position 
It, coiTesponding to o in respect to its distance from N M, 


O 



but at the opposite side of the obstacle; this spliorical 
surface, of which the radius is r m, is the true returning 
wave at that moment, and being impressed on the auditory 
organs, so as to bo distinguislied from the original sound, 
is called the echo. 

When a sound originates at any point and is reflected by 
a plane obstacle, the reflected pulsation of air occupies a 
conic frustum, the vertex of the cone being beyond the 
plane in the direction of a line let fall from the point per- 
liendicularly to the plane produced. In order that a per- 
son may hear the echo of his own sounds, it is therefore 
necessary that he should bo before the plane in the direc- 
tion of a line drawn perpendicular to it; and that a second 
person may hear the echo of the voice of another, the 
parties must be so situated tliat the angles of incidence and 
reflection made by lines drawn from them to the plane may 
be equal to one another. 

Hence it follows that wherever a person is situated tlie 
echo of a single sound is heard after the original sound, for 
the two sides along which the reflected sound is transmitted 
are greater than tlie third side in which the direct sound is 
propagated, the velocities in both cases being alike. 

However, the echo of a continued sound or note may be 
heard in the inverse order of time to that in which it was 
generated, provided the origin of the sound moves more 
rapidly towards the hearer than the rate kt which sound 
travels. Thus a flash of lightning m wing towards a per- 
son will produce a roll of thunder which, echoed by the 
clouds, will be heard as it were backwards, ending instead 
of beginning in its loudest roar; but if the direction of the 
flash bo such that the points of its curront are nearly equi- 
distant from j^be auditor, an instantaneous and intensely 
loud clap will be sabstitated for a continued roll. 

The murmuring sound produced by the discharge of 
great guns is the succession of echoes from the particles of 
vapour floating in the atmosphere, and when the discharge 
is efiected under a dense cloud the echoes are stronger and 
better reflected, and a noise resembling a thunder-roll may 
then be heard. The “ ping ” of a ballet is attributed to its 
state of rapid onward rotatory movement through pariicles 
of vapour. 

The distribution of sound in public edifices, so that the 
echoes may be most advantageously brought to strengthen 
the original sound, and (which is equally important in 
opera-houses, &c.) may bo prevented froifi interfering with 
sound waves already generated, is a subject practically 
deserving of much attention. 

When the reflecting surfaces, instead of being plane, are 
cnnedi as in caverns, grottoes, rocks, or rained buildings. 
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the reflected sound will be most intense at the foci, or the 
points which would be most enlightened hy reJUction if a 
luminous body were substituted in the place of the original 
source of sound. 

The number of possible repetitions of an echo between 
two reflecting surfaces is theoretically unlimited ; practi- 
cally, howover, eaefi repetition becomes weaker and weaker 
through the inertia of the air (if from no other cause), and 
the succession of echoes comes to an end. lint whether 
weak or strong eadi repetition occurs at exactly the same 
distance in time, for gentle sounds travel with the same 
rapidity as loud ones. At the old palace of Simouetta, 
near Milan, which fonns three sides of a quadrangle, is an 
echo which gives twenty clear repetitions, and Kircher says 
he has counted as many as forty repetitions on favourable 
occasions. Of these, it is perhaps superfluous to remark, 
the firsl^ alone is a true echo, the second is the echo 
reflected as if it wore an original sound from the second 
surface behind the observer and parallel to the originally 
reflecting surface ; this echo of an echo itself provokes an 
echo from the first surface, and so the impulse is tossed 
to and fro till, as said above, the impetus is exhausted by 
the resistance of the air, &c. In his essay on Sound” 
originally contributed to the Encyclopadia Metropolitana^ 
besides the above most remarkable instance, Sir John 
Herschel mentions the following: — The well at Carisbrook 
(known doubtless to many readers, with its picturesque 
“ treadmill” worked by a patient ass), which though 210 
feet deep echoes the fall of a pin upon the surface of the 
water ; the echo at Gloucester Cathedral, where a whisper 
is reflected 75 feet across the nave ; that at St. Paurs 
across the dome ; that at St. Albans, the whole length of 
the nave, so that a watch ticking in the choir is heard at 
tlie west door, &c. He notes an echo at Woodstock Park 
which will repeat seventeen syllables in the daytime and as 
many as twenty at night, in the greater stillness, diflerent 
atmospheric pressure, and above all the absetice of variation 
of density duo to heated currents, which night gives, all 
more favourable conditions to the experiment. This is 
perhaps the longest echo w'ell authenticated. The well- 
known echo at Terni will only repeat a sontonco of fifteen 
syllables. Sound travelling at about 1100 feet a second, 
and about five syllables being clearly pronounced in a 
second, each syllable in a clear echo demands 220 feet start 
of its successor; that is, the observer must be at least 110 
feet from the echoing surface to complete the sounding of 
one syllable before the sound has travelled thither and been 
reflected to him as an echo. A two-syllable echo must 
have 220 feet distance between the observer and the echo- 
ing surface, and so on. Therefore the echo in Woodstock 
Park, to give seventeen syllables clearly, must be excited 
at the considerable distance of 1970 feet, or over 600 yards. 

lSGHO» in the Greek mythology, was the name of a 
nymph who was beloved by the god Pax. But Echo, 
catcliing sight one day of Nabcissus in the woods, fell in 
love with his matchless beauty, while Narcissus, being as 
usual quite absorbed in the contemplation of liis own 
loveliness, paid not the least attention to her sighs. Echo 
fell Into a melancholy so low that she fell away literally to 
a shadow, and nought remained of her but her voice. 

With this legend Ovid has combined what was evidently 
originally a separate myth. Echo, according to this, was 
employed by Zeus to distract Hera's attention from his 
own pursuits, which would have been very displeasing to 
his queen bad she known them, by her incessant merry 
chatter. An accident, however, discovered at once the 
amonrs of Zeus and the artifice of Echo. The enraged 
goddess condemtibd the nymph to perpetual silence unless 
•ome one else spoke, and then to servile imitation of the 
dosing syllables of tho sentence uttered. In this state it 
was, says Ovid, unable to express her love, that she endured 
agony of the neglect of Narcissus ; every scornful taunt 


that he flung at her was faithfully rendered back, thongh 
her heart was breaking. It is one of the most poetio 
conceptions in all literature. 

BSCHO OSOAN, a device introduced in the rebuilding 
of church organs, by Father Smith, Renatns Harris, &c., 
after their destruction during the Puritan era. It consisted 
of a few stops of the organ shut in a box, by which a soft 
and distant effect was produced, as with the shut swell of 
modem iustniments. It was tho parent of the life and 
soul of expressive organ-playing, the modem swell organ, 
an invention exclusively due to England, and for a eou- 
siderable time peculiar to this country. See Organ. 

S'ClJA or S'lHJA (the ancient A8tigi$\ a town of 
Andalusia, Spain, in the province of Seville, stands on tho 
Genii, a feeder of the Guadalquivir, in a fine plain, about 
58 miles north -cast from the city of Seville, and has 
24,000 inhabitants. The terwn hM many churches and 
convents, several hospitals and other public buildings, and 
a very fine promenade along the banks of the Genii (the 
ancient 8ingulis\ which is adorned with fountains and 
statues. The territory is rich in corn and olives ; there 
are also some manufactories of woollens, linens, and shoes. 
The neighbourhood is fertile, but from the excessive heat 
it has been called the frying-pan of Andalusia.” Tltero 
is a fine bridge over tho Genii. Several Roman and other 
remains are found lieie, and it is said to have been visited 
by the apostle Paul. 

BCliBC'TXC SCHOOL (of painting). This school is 
due to the famous sixteenth-century academy of Bologna, 
which endeavoured to combine the glorious artistic quali- 
ties of the century before (those of Michael Angelo, Raphael, 
Titian, &c.) with the introduction of natural effects. The 
Caraccl were at the head of this movement, I/)dovico Caracci 
(1555-1 G 19) being helped by his two cousins, Agostino 
(1557-1602) and the fine painter Annibale (1560-1609), 
who redeems the movement from whatever of false there 
was in it, and who, if he had not felt compelled to imitate 
the merits of other masters by mere manual dexterity, 
might have been undoubtedly one of the greatest artists. 
This mannered and set classic” style (not natural, as 
witli Michael Angelo and Raphael, but adopted and self- 
conscious) was so far abandoned by the greatest of Anni- 
bale's 6ucc(*KsorK, Domenichinq (1581-1 641), that the world 
has been enriched by some of its very finest paintings. The 

Communion of St. Jerome” is an honour to any school, 
and smacks little of the weakness of eclectic picking and 
choosing for effects. His contemporary Guido &ni (1575- 
1642) is tho third great name among this afterglow of 
Italian painting. Of the opposite camp, tlie Naturalists, 
who openly scoffed at any manner modelled on the great 
masters, tho chief glories were Caravaggio (1569-1609), 
and later on Salvator Rosa (1616-1678). 

BCLIiC'TZCSv the name given to those philosophers 
who, without adopting any particular system or dogmatiz- 
ing for themselves, professed to select from other philoso- 
phical systems whatever they conceived most confonnable 
to truth, and fitted those detached parts together so as to 
form a new whole. 

The founder of tho ancient eclectic philosophical school 
was a certain Potamon of Alexandria, under Augustus and 
Tiberius, who seems to have split off from the Pyrrhonists 
or Sceptics. 

Later, at the close of the second centuiy, a school of 
Christian EclocticB arose in tho church, who, like Potamon, 
took largely from Plato and the traditions of Pythagoras, 
and at the same time endeavoured to interweave their phi- 
losophical with their religious views. Such were Clement of 
Alexandria and Synesius of Cyrene, &;c. Hence arose the 
Nco-Platonist school, of which Plotinus is the great ^ief, 
and which culminated in the person of the Roman emperor 
Julian (nicknamed the Apostate), thereafter to sink quickly 
into decline. 
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Modern eclecticism was founded by the brilliant French 
philoHopher Victor Cousin. Ho bof^an with warmly ad> 
vocaling the Scotch philosophy of Reid, Dngald Stewart, 
but not long after preached certain portions of tlic 
Kantian system with equal vigour. After this doctrines 
from ProcluB, the last and among the most interesting of 
tlie Nco-Platouists, were added; and the curious mass of 
lieterogeiieous doctrines finally received some of the Hege- 
lian mist. It was the redxnctio ad ahiurdum of metaphysics 
and philosophy, and may bo said, by its absurdity, to have 
crushed French philosophy. It paved the way for the logical 
and connected theories of Comte. 

XCLIPSE. Among the varied plipnomeua of astronomy 
there are perhaps none which present greater popular in- 
terest than tlie occurrence of eclipses. In ancient days 
eclipses have often been the occasion of super- 
stitious terror, but they have long since proved 
amenable to order, and the occurrence of an 
eclipse is now predicted in the almanacks witli 
unfailing accuracy. It is certainly a striking 
and wonderful spectacle to behold the brilliant^ 
sun liimself gradually obscured and completely 
obliterated in mid-day. During a total eclipse 
of tho sun the stars have been seen to spring 
forth, and even fiowers have been observed to 
close their petals ; but we can now uniieipate when sueh 
occurrences will happen and how long they will last, 
and" we can even indicate the points on tho earth w'hure 
they will bo seen. Wo can tell what eclipses of the sun 
happened 1000 years ago, and what eclipses will happen 
in 1000 years to come. Wo shall attempt to explain some 
of tlie general features of eclipses and the laws of their 
recurrence. An eclipse of the sun is caused by tlie moon 
coming between the earth and tlie sun. If the moon 
crosses the sun in such a manner that tho centre of tho 
two bodies come very close together, then tho eclipse 
assumes one or other of two very icmavkublc forms. It 
will sometimes hajipen that the entire light of the sun will 
be intercepted, in which case the eclipse is total, and dark- 
ness reigns over the earth. This phenomenon — the most 
striking which astronomy presents — is, liowever, compara- 
tively rare, nor when it does occur can it last long — ^the ap- 
parent diameter of tho moon being little larger than that of 
the sun. I'ho movement of the moon will in a few minutes 
enable the margin of the sun to bo seen again ; his beams 
can then revisit tho earth, the total phase of tho ecli])so 
is at an end, tliough tho partial eclipse continues much 
lunger. Sometimes, even though the centre of the moon 
passes very close to the centre of the sun, the cedipse will 
not be total, but a ring of tho sun's disc is visible around 
the dark centre formed by the body of the moon. In this 
case the eclipse is said to be annular. It may at first 
seem difficult to imagine liuw the same moon passing 
centrally across tho same sun shall sometimes be large 
enough to hide the sun completely, while at other times 
tho dark moon is, as it w'erc, merely framed in the brilliant 
margin which surrounds the sun. It must he remembered 
that the path of tlie earth around tho sun is somewhat 
eccentric, and that the san*s distance from tho earth con- 
sequently fluctuates. The mooii^s orbit round the earth is 
likewise eoeentric, and consequently the apparent sizes of 
the sun and the liaoon are continually changing. These 
changes are no donbt confined within narrow limits ; they 
are not evident to ordinal^ observation, but it happens 
t^at ihe mean apparent size of tho sun is almost identical 
with that of the moon, and consequently the ajipnrent size 
of the moon is sometimes greater and sometimes less than 
that of the snn. If In the former cose the moon passes 
centrally over the sun we have a total eclip.se ; if in the 
lattb, the eclipse is annular. 

It sometimes happens tliat the usually brilliant appear- 
ance of tbe full moon is modified by the appearance of a 


shadow with a circular edge which creeps slowly over the 
bright surface ; the moon may escape with only a partial 
obscuration, but it may happen that the shadow completely 
envelops tiie moon, and the eclipse is then said to be total. 
The circumstances of the eclipse of the moon will be easily 
understood from the annexed figure, where 8 represents the 
sun and t the earth. The tangents X u and a' a* inter- 
sect at o, while the second pair of common tangents inter- 
sect at o'. In the course of its rovolutiou around tho 
earth the moon will sometimes enter the shaded region 
o B, b' At first the effect on the moon is a gradual 
diminution of its brilliancy, but when a portion of the 
moon's disc enters the darkly-shaded portion, B o b', then 
that portion receives no direct light from the sun, and the 
moon is said to be partially eclipsed. Should tho centre 


of the moon be plunged into b o n', then the direct light 
is entirely cut off, and tlio result is a total eclipse. It is 
a very curious circumstance that even while the moon is 
totally plunged into the earth's shadow it still sometimes 
reinuins visible with a ])eculiar copper-coloured hue, suffi- 
ciently bright cm some occasions to enable the markings on 
the moon’s surface to be recognized. This is duo to the 
effect of tho atmosphere snmmnding the earth in refract- 
ing the sun's light and bending the rays into tho cone 
forming the shadow. The peculiar copjier-colourod light 
cau be also readily explained. Tlio rays to which this 
illumination is due liave passed through an enormous 
thickness of the terrestrial atmosphere, and the absorption 
of light by the atmosphere tends to render the light which 
has passed through it of a ruddy colour. 

An eclipse of tbe moon docs not occur at every revolu- 
tion. The plane of the moon's orbit is inclined to tbe 
plane of the ecliptic, so that at full moon tho lino joining 
tho earth and tlie sun generally passes either over the 
moon or under tbe moon, but when the full moon occurs 
near the time when tbe moon is passing through its node 
or tbe point of intersection of its orbit with the ecliptic, 
then an eclipse is the result. Let us suppose that the 
time of full moon happened to be exactly coincident with 
the passage of the moon through its node. The position 
of the node is then 180° from the sun. In a period of 
6585 days, equal to eighteen years and ten or eleven days 
(according to whether the 29th of February lias intervened 
four or five times during the interval), wo find that nine- 
teen complete revolutions of the sun will have taken place 
with respect to the moon's nodes. It therefore follows 
that in 6585 days after the date of tho eclipse, the node 
of tlie moon's orbit will again be 180° distant from tbe 
sun. It happens that this period is very nearly identical 
with 223 lunations, so that in 6585 days after the moon 
has been full at the node tbe moon will again be full at the 
node. It is not, indeed, necessary for the moon to be 
exactly at the node for the occurrence of an eclipse. If 
the moon be near tho node a more or less partial eclipse 
can still occur. The same circumstances will very nearly 
recur at an interval of 6585 days, and therefore wo shall 
find in general that 6585 days after the occurrence of a 
lunar eclipse there will bo another eclipie. If, therefore, 
we know all the lunar eclipses which have occurred in a 
jieriod of 6585 days, we shall be able to predict future 
eclipses with a considerable degree of accuracy. For 
example, in the year 1867 a partial eclipse of the moon, 
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visible at Greenwich, occurred on 19th March. If we add 
to this date eighteen years and eleven days we obtain 30th 
March, 1885, and accordingly we hiid on this date another 
partial eclipse of the moon. So also the total eclipse of 
the sun on 28th-29th August, 18G7, is followed at the 
same interval by another total solar eclipse, which occurs 
on 8tli September, 1885. It should, however, be observed 
that the relations on which this law is founded ai*e only 
approximately correct. It will not be quite invariably true 
that a partial eclipse is followed or preceded by a similar 
eclipse at an interval of C585 days. For accurate predic- 
tions of the details of an eclipse, snch as wo find in the 
Nautical Almanack, very careful calculations are necessar}'. 

It is a curious circumstance that while eclipses of the 
sun are in reality more frequent than eclipses of the moon, 
yet at any particular locality visible eclipses of the muon 
are mor% frequent. In the annexed figure is shown the 
sun and the tarth and two comtrion tangents intersect- 


ing at o. An eclipse of the moon will occur wlien the 
moon eaters the cone n <» Ji', while an cclipHc of the sun 
will occur when the moon enters the broa<ler and larger 
portion of the same cone which is contained between the 
earth and the sun. Owing to the greater width of the 
latter region, it will be obviously more usual for the moon 
to cross the cone between the moon and the sun than in 
the narrower part of the cone near its vertex ; but this is 
merely saying that an eclipse of the moon is not so freejuaut 
nn occuiTence as an eclipse of the sun. 'I'lio case is different 
when wo think merely of a single locality on the earth. 
The diameter of the earth's shadow at the distance of the 
moon is considerably greater than the apparent diameter 
of the sun. It will therefore obviously bo a more usual 
occurrence for the moon to enter the shadow of the earth 
than for the moon to come in front of the sun. 

A solac eclipse will usually occur at an interval of G585 
days after another solar eclipse, but we cannot by this rule 
predict the recun’ence of solar eclipses with the same con- 
venienco as the lunar eclipses. Wo cannot by this method 
tell whether the solar eclipse will be visible at a given 
place, nor can we tell what the magnitude of the eclipse 
can be. There is no doubt that the sun's eclipses can be 
predicted with all needful accuracy, but the calculations for 
tliis purpose are very laborious. 

Edipses either of the sun or moon can only occur at two 
periods of the year, being those when the sun is near one 
of the nodes of the moon’s orbit Each of these periods is 
about a month long, and wc may call them the seasons of 
eclipses. For instance, tho sun passed a node near the 
middle of May, 1882 ; May was therefore a season of eclipses, 
and actually there was a total eclipse of the sun on tho IGtb. 
There could tlien be no further eclipses until the sun ap- 
proached the otlicr node in November, when an annular 
eclipse of the sun occured on the 10th. Tho middle of the 
eclipse seasons for many succeeding years can be found by 
storting from tho 18th of March and 15th of September, 
1885, and snbtracting 19§ days for each subsequent year. 

ISCLZP'TIC* The word ediptie in astronomy means 
primarily the plane in which the centre of the earth per- 
forms its aettufi orbit around the snn, but it is also 
applied in a somewhat secondary and derivative sense to 
the great circle in which the snn appears to perform its 
annual- circuit round the heavens. Nor is it unreasonable 
that the same word should be used for both these purposes. 


The apparent orbit of tho sun around tho earth lies, of 
course, in the 'same plane as tho real orbit of the earth 
aiuniid tho sun. Tlie plane of the ecliptic cuts tho celes- 
tial sphere in that great circle in which the sun appears to 
move ; hence it is that the great circle and the plane are 
either of them spoken of as the ecliptic. It would be 
better, perhaps, to confine tho word ecliptic to mean tho 
plane of the earth’s orbit, and to use the word zodiac to 
denote the great circle in which the sun appeal's to move. 
Celestial globes or maps show tho path of the sun as a 
great circle passing through certain constellations known 
of old as the signs of tho zodiac. The position of the 
zodiac is dntoi*mined by observations of the sun mmlo 
with meridian instruments. If on any day of the year the 
Eight Ascevsign and the Declination of the snn ho 
determined, we can then make a mark on tho celestial 
gloho wliicli defines the position of the sun on that day. 
Repeating this on various occasions throughout the year, 
it will be found that all the marks thus 
produced lie on a great circle, and that 
the circle thus determined remains almost 
exactly tlie same for year after year. The 
plane of tho ecliptic is inclined to the 
plane of the equator at an angle termed 
the obliquity of the ecliptic. Its mean value 
on liit January, 1885, is 23“ 27' 16‘17". 
'J'he actual value during the year, or what 
is called tho apparent obliquity, is allecied by nutation, 
and fluctuates between a maximum of 23“ 27' 6*83" 
in March, and a minimum of 23“ 27' 4'98" in December. 
From the disturbances of the earth’s orbit by the attrac- 
tions of other planets the mean value of the obliquity 
of the ecliptic is not quite constant, and at the present 
time it is diminishing at the rate of 45*76" a century 
(Leverrier). Mathematicians can, how’ever, prove that tho 
decrease of the obliquity will nut continue indefinitely. 
It cun only fluctuate witl)in a limited range, which accord- 
ing to the most recent determination is 2“ 57' 22". Thus 
the limiting values of the obliquity of tho ecliptic aro 
21“ 58' 36" and 24“ 35' 68" (Stockwell). 

If we could easily see stars in tlie daytime, then the 
apparent motion of the sun among the constellations 
w'onld he readily detected. Even ns it is, a little reflee,- 
tion, combined with the most simple observations, will 
demonstrate the apparent motion. It will only be neces- 
sary to look at certain stars or groups of stars in tho 
lieavcns at a fixed hour at dificrent seasons of tho year. 
Choose, for instance, the Pleiads, and note simply whether 
they are cast or west or high or low at 11 p.m. on tho 
nights of Ist January, Ist March, Ist May, Ist July, 1st 
September, Ist November. Presuming that you are ob- 
serving from a locality at about the latitude of the British 
Islands, we will deseribo the changes you will sec. On 
the 1st January at 11 p.in. the Pleiads aro high up in tho 
sky, a little to the south of west; on the 1st March 
they will besetting a little to the norrii of west; on the Ist 
of May they are not visible; on tho let of July they are not 
visible ; on the 1st September they aro visible low dou a 
in fbc east; on the Ist November they aro high in tho 
heavens, a little to tho south of east ; on the next 1st of 
January tliey will be in the same position as they were on 
tho same day last year, and similar changes will ensue. It 
thus seems as if "the Pleiads were gradually moving from 
the east to the west, that then they dipped below tho hori- 
zon, and after a short time reappeared again in the cast, 
so as to regain in the course of a year tJio position they 
had at the commencement. The student will bo careful 
not to confound the annual motion wo are here describing 
with the diurnal rising, culminating, and setting, which aro 
duo to the earth’s rotation on its axis. To observe the 
diurnal motion wc note the heavens at different hours on 
the same night ; but for the annual phenomenon now under 
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consideration we observe the heavens at the same hour on 
different nights. Let ns look a little more closely into 
this apparent motion. In the first place, what does 11 
p.tn. mean ? It means that eleven hours very nearly have 
elapsed since the sun was on the meridian. Now, we find 
tlint at 11 o*clock on the Ist of March the Pleiads are further 
from the meridian than they were at 11 o'clock on the Ist 
of January. But as the sun is at the same distance in 
time from the meridian in the two cases, it is evident that 
the Pleiads must be nearer to the sun on the let of March 
than on the 1st of January. It is therefore plain that the 
reUitive position of the sun and the Pleiads on the heavens 
must be clianging. By comparing the sun with other stars 
it is found to be a general law that the stars to the east 
arc nniversally approaching the sun. Wo are thus coerced 
to one of two alternative conclusions — first, either that all 
the stars in the universe have an annual motion from cast 
to west relatively to the sun ; or second, that tlie sun has 
an apparent annual motion from west to east. Abundant 
reasons preclude the former alternative. When we con- 
sider the incredible number of the stars, their enormous 
masses, the stupendous distances at which they are 
separated, and the constancy of their ridative positions, it 
is impossible to believe tiiat^ this vast host can rapidly spin 
round as one fabric. Rejecting this alternative, we are 
forced to admit the apparent annual motion of tho sun 
from west to oast among tho stars. 

Tlu) path of the sun has been known from all antiquity, 
and as to the origin of the signs of tlie zodiac we quote the 
following passage from Professor Newcomb ; — “ Wo have 
no historic record of this division of tho zodiac into signs, 
and the ideas of the authors can only bo inferred from col- 
lateral circumstances. It has been fancied that the names 
were suggested by tho seasons, the agricultural operations, 
and so on. Thus the spring signs (Aries, tho Ram ; I'aii- 
rus, the Bull; and Gemini, the Twins) arc supposed to 
mark the bringing forth of young by tho flocks and herds. 
Cancer, the Crab, marks the time when the sun, having 
attained its greatest declination, begins to go back towards 
the equator, and the crab having been 8 up]) 0 scd to move 
backwards his name was given to this sign. Leo, the Lion, 
symbolizes the fierce heat of summer; and Virgo, tho 
Virgin gleaning corn, symbolizes tho harvest. In Libra, 
the Balance, the day and night balance each other, being 
of equal length. Scorpius, the Scorpion, is supposed to have 
marked the presence of venomous reptiles in October, while 
Sagittarius, the Archer, symbolizes the season for hunting. 
The explanation of Gapricornus, the Goat, is more fanciful, 
if possible, than that of Cancer. It was supposed that 
this animal, ascending the hill as he feeds in order to reach 
tho grass more easily, on reaching the top turns back again, 
so that his name was used to mark the sign in which the 
son from going south begins to return to the north. Aqua- 
rius, the Water-bearer, symbolizes the winter rains ; and 
Pisces, the Fishes, the season of fishes. 

All this is, however, mere con jeetnre, the only coinci- 
dences at all striking bring Virgo and Libra. Tho names 
of the constellations were probably given to tliem several 
centuries, perhaps even thousands of years, before tho 
Christiau era ; and in that case tho zodiacal constellations 
would not have corresponded to the seasons we have indi- 
cated. An attempt j^ae even been made to show that the 
names of ^the abdiacal constellations were intended to com- 
memorate the twelve labours of Hercules, but this theory 
rests omno better foundation than the other.'’ 

lIC’STAflV (Gr. ekatasia, a change of anything from 
its ordinaiy aituation or condition), a mental condition 
closely allied to catidepsy, thongh it differs from it in 
several important particulars. One of tlie chief points of 
diffAreiice is that the train of thought that is present duj[- 
ing the seizure is remembered afterwards, while in catalepsy 
there is entire oblivion. As a disease it is seldom met 


with, except as part of pronounced hysteria, and its treat- 
ment must relate to that mental and physical condition of 
which it forms a sign. The medicines chiefly relied on are 
bromide of potassium, valerian, asafentida, and ammonia ; 
but the removal of the patient to other surroundings, and 
tho influences of quiet and restraint, are generally the most 
effective means of cure. ^ 

A mental condition of this kind is such as may be 
brought about by the fixing attention upon one idea or 
emotion until it obtains full possession of the mind, caus- 
ing all external phenomena to be disregarded ; it has been 
common iu connection with religious emotion from tho 
earliest times. There are numerous references in the Old 
Testament to the ecstatic condition of some of the recipi- 
ents of prophetic visions (see, for iostance, Num. xxiv. 8, 
4 ; 1 Sam. xix. 24), and from the letters of St Paul it is 
evident that something of the kind soon appeareji in con- 
nection with the meetings of tho Christian chfurches (1 Cor. 
xiv.) Religious ecstasy has always been common among the 
inmates of convents and monasteries, celibacy and imperfect 
nutrition, combined with strong spiritual emotion, being 
conditions peculiarly favourable to its origin. Sometimes 
surii an influence has had a contagious character, as in the 
cases of the convulsionaries of St. Medard, in the early 
experiences of Methodism, especially in tho United States 
of America, and that of tlie modem Jumpers and Shakers, 
where an ecstatic state of mind has been found associated 
with violent muscular movements of an uncontrollable 
character. The famous dancing dervishes, and in fact 
very many of the more extreme of tho Oriental religious 
devotees, are still more astonishing examples of the con- 
trolling power of ecstasy. Many truly devout and sincero 
persons have been ecstatics, and some of the more cele- 
brated Christian mystics appear to have been men of this 
character. 

XC'STASV or PLOTINUS^ the flash of rapture in 
which this most inspired of philosophers felt that ho lost 
his personal consciousness and became for the time a part 
of the universal mind. It was the doctrine with which he 
endeavoured to combat the Christian dogma of revelation. 
Ecstasy could bo attained, he considered, in three ways — 
by music, by love and meditation or prayer, and by dia- 
lectics carried to their highest limits, when the individual 
is lost in tho universal, the concrete in tho abstract. See 
Myers' finely appreciative essay (^^ Essays,” London, 1883)» 
Sec also the article Plotinus. 

SCUADOR' (meaning equator,” owing to its being 
traversed by the equator), one of the Spanish American 
republics. It is bounded on the N. by the United 
States of Colombia, on the £. by Brazil, on Hie S. by 
Peru, and on the W. by the Pacific. The Andes nin 
nearly north and south through Ecuador, and form two 
mountain-knots called Loxa and Los Pastos. Two nearly 
parallel ridges of mountains extend from knot to knot, 
inclosing betiyeen them a valley 800 miles long by 15 
or 20 broad. Transverse ridges break up this valley into 
tbe three smaller ones of Cncnca, Ambato, and Quito. 
The plain of Quito is veiy fertile, and is 9500 feet above 
tho sea level; the plains of Ambato, 8500 feet, and Cuenca, 
7800 feet above the sea, arc bare and forbidding. Theso 
plrins aro hemmed in by some of the loftiest summita 
in the world, many of them volcanic, and still showing 
signs of activity in frequent earthquakes and eruptions. 
On the eastern and western slopes ai*e magnificent valleya 
of erosion. Among the highest mountains are Cotopaxi 
(19,600 feet), Chimborazo (20,617), llHniza (17,120), 
Antisana (19,260), Caynmbe (19,200). Cayambe is re- 
markable as being only snow-capped mountain situated 
on the equator. Cotopaxi is the loftiest active volcano iu 
tho world. It occasionally throws out great masses of 
rock at one eruption ; a mass weighing 10 tons and meas- 
uring 800 cubic feet was cost a distance of 9 miles. Tho 
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rumbling noise of the volcano is said to be audible to sailors 
passing along th» coast. The flames rise to a height of 
9000 feet above the crater. Chimborazo, meaning moun- 
tain of snow,” is an extinct volcano. As late as 1802 
smoke was observed issuing from Antisana. West of the 
Andos smaller mountiuns oocnpy most of the space to tho 
Padfic. East of uie Andes the country is mostly a plain. 
Tho Amazon is the chief river. [See Amazon.] Its afflu- 
ents in Ecuador are the Marona, Pastaza, Tigro, and Kapo. 
The last is the most important. It rises on the northern 
side of Cotopaxi, and after a course of about 600 miles 
joins the Amazon by several mouths. The cuiyont is very 
strong, and after passing the village of Napo a quick 
descent gives rise to some fine rapids. The short rivers 
which flow into the Pacific are the Patios, Esmeraldas, and 
the river of Guayaquil. There are numerous lakes, one of 
whicli, fopned in tho crater of an extinct volcano, exhales 
gases which stupefy birds as they fly across. It is known 
as Golay, and is situated to the south of Biubamba. 

The temperature in tho valley of Quito varies only within 
the limits of 48° and 67° Falir., and tho difierence be- 
tween winter and summer is veiy slight This and tho 
other valloys havo suftbred from numerous earthquakes. 
Near the coast tho average temperature is much higher, 
and the distinction between rainy and dry st^asuns is more 
marked. The valley of the Amazon is very hot, and sub- 
ject to almost daily rains. Agriculture varies with the 
altitude. Near the snow-line (15,750 feet) only a few 
plants grow. At about a height of 10,000 feet good 
liasturage occurs. From thence down to 4000 feet cereals 
and fruits are cultivated. At lower altitudes sweet pota- 
toes, mandioca, yams, bananas, rice, Indian corn, sugar, 
cocoa, cotton, tobacco, fruits, and numerous other plants 
and roots, especially tho valuable Cinchoua plant, occur. 
Sheep and cattle arc roared in great numbers; horses, 
asses, and mules to a smaller oxtout. The species of birds 
and insects are very numerous. Among the wild animals 
may be mentioned the jaguar, the puma, and the ounce. 
Many large snakes inhabit the warmer regions, while 
Abundance of alligators are fonnd in the rivers. Gold, 
silver, lead, and quicksilver mines are worked, but not so 
largely as in other ports of the Andos. 

The population of Ecuador is composed of tho descend- 
ants of the Spaniard, the Indian, the negro, and varions 
mixtures of these, of all manner of different shades of 
colour. The Indians are the most numerous, and are, as 
a rule, very low in civilization, dirty, and lazy. The 
mixed races also are extremely indolent. Agriculture is 
the chief occupation. The country is divided into three 
departments, Chimborazo, Guayaquil, and Asuay. There 
are throe roads or routes from the interior valloys to tho 
Pacific. In many of tho elevated valleys are remains of 
the palaces of the Incas. The manufactures of tho country 
consist chiefly of wool and cotton, but they are of very 
small amount. The exports take place almost wholly from 
Guayaquil, from which port there is a steep road up to 
Quito. 

Ecuador was discovered by Pizarro in 1526, and came 
into the hands of the Spaniards, who remained in posses- 
sion of the country up to the year 1812, when it declared 
against them. In 1821 it was constituted part of the 
republioof Colombia; but this having been dissolved in 
1881, Ecuador formed itself into an independent republic, 
and is now governed by a president, vice-president, council 
of state, senate, and house of representatives, which has 
one member for every 40,000 inhabitants. In spite of this 
nominally representative government, for the fifteen years 
from 1860 to f875 Ecuador remained quiet under the 
despotism of President Garcia Moreno, who was a fanati- 
cal bigot of the most retrograde kind. He stamped out 
every kind of freedom, and fflled the countiy with Jesuits, 
monks, and nuns, to whom the submissive congress voted 


all they asked, and placed the edneation of the country 
entirely in their- hands. It is true he constructed some- 
good roads and executed other public works ; but he failed 
completely as a financier, and while neglecting to pay any 
dividend on the foreign debt of tho country*— due chiefly 
to Englishmen — he sent the pope an annual present of 
10,000 dollars. He was assassinated at Quito on 6th 
August, 1875, by a Colombian named Kayo, and there has 
since been a very strong anti-clerical feeling in tho country. 
Though Hucli a clerical government may seem injurious in 
its very nature to the prosperity of any nation, yet it can- 
not bn denied that tho condition of Ecuador is not worse, 
if it is not better, than that of neighbouring countries. 

Owing to there being largo districts on the frontier in 
dispute between Ecuador and the states around, its arco^ 
cannot be given with any certainty, but it has been vari- 
ously estimated at 127,205 and at 248,580 square miles, 
tho latter estimate being by planimetric calculation. Its 
population is about 1,000,000. On the l.Sth of August, 
1868, the country was visited by a fearful earthquake, 
which destroyed several towns and not less than 20,00(1^ 
inliabitants. 

According to tho last report of tlie British consul at 
Guayaquil, the most important article of export is cocoa,, 
which is chiefly sent to Spain. The exports of india- 
rubber arc extensive, but instead of tapping tho trees to 
extract the juice, as in Brazil and other countries, tho^ 
custom is to cut them down ; and owing to this wanton 
destruction of the trees it becomes necessary every year 
to penetrate further into tho interior. Ivory nuts are 
also exported in largo quantities. Good cotton can be 
produced, bnt nr)t at sufflcienlly remunerative prices for 
exportation to compete with the United States. Most of 
the merebandiso imported is received in British steamers. 
via the Isthmus of Panama. The total annual value of 
the imports is about XI, 100,000, and of the exports 
£1,300,000. 

(Gr., anything thrown out by heat) is a skin 
eruption of very common occurrence. It is a non-conta- 
gious disease, and characterized by the presence of minuto- 
vcsicles hardly to be seen without a lens. These spots 
may terminate by the fluid in the vesicles being re- 
absorbed, or excoriations may form which leave a raw red 
surface, from which a watery li(;[uid oozes ; as the liquid 
dries it forms dirty scabs on tho affected parts, which pre- 
sent a very loathsome appearance. It is a common disease, 
which may bo produced in a gi-cat many ways. Heat may 
cause it, or contact with irritating substances, especially 
in tho case of delicate coustitntlons or fat children. It 
often appears after vaccination, and in the case of tho 
ignorant and filthy the rash soon spreads and forms fetid 
scabs, which lead people to imagine that their children ore 
suffering from some loathsome disease. Much prejudice- 
has in this way arisen against vaccination, while the fact 
is, that although vaccination is undoubtedly attended with 
some slight constitutional disturbance, the eczema which 
occasionally follows is always curable by a little care and 
cleanliness. Moistening tho part with olive oil, applying 
a linseed meal ponltice, and then a little zinc ointment, is 
a coui'se to wliich tho complaint soon yields. 

Eczema of the leg in the case of aged people, and in 
those who suffer from varicose veins and ulcers, is a moro 
troublesome and obstinate form of the disease. It requires 
tonic medicines, warm baths, and the local application of 
appropriate lotions. 

Where eczema assumes a chronic or recurrent form it 
also requires constitutional as well as local treatment. 
The functions of digestion and assimilsftlon must be asristed 
by tho exhibition of tonic medicines, which must be selected 
according to the constitution of the patient. Of extAmi^ 
applications the oxide of zinc ointment has the most sooth- 
ing effect on the emption, and zinc powder suspended in 
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lime water forms a lotion which not only exercises a bene- 
ficial effect, but greatly allays the distressing itching which 
characterizes this complaint. The parts affected should 
be kept covered where it is possible, and crashing must be 
avoided until the eruption has been conquered and a new 
skin formed. 

XD'DA* The northern mytliology, which in regard to 
wild imagination and sublime conception surpasses that 
of Greece or Jiome, is chiefly contained in two collections 
called The Eddas,” which Jiave been liauded down from 
time immemorial by the scalds, or ancient minstrels, of 
Denmark, Sweden, Norway, and Iceland. The word 
Kdda signifies mother of poetry. In llie beginning these 
mythological records were coininunicated from mouth to 
mouth, and afterwards written down with the sacred char- 
acters of the nortli, the Eunic characters, an alphabet 
which the Scandinavians are said to have obtained from 
the seafaring Plimnieians. 'J'lie Scandinavians initiated the 
Saxons in tlie mysteries of their religion, but the latter were 
forced by Ghai’lciiiagnc to exchange it for Christianity. 
After the conquest of tlic Saxons by Charlemagne the 
worshippers of the religion of Odin withdrew to Iceland, 
where the sacred books of the Scandinavians were pre- 
served, from which Sicmiind^Sigfnsson, a Chnstian priest, 
and Are Erode, the historian, collected, between the years 
1056 and 1136y the older Eddn. 

This important work was Ciuieealed and forgotten for 
nearly 400 years. However, in the year 1643 a copy of 
these poems was found by liisliop Svensen, and published 
in three vols. 4to, containing lint original text, a l.atiii 
translation, and a dictionary ol the northern mythology. 
The contents of the poems arc pnqdiecics, elevated con- 
versations, and magic songs. 

The new Kdda, composed or arranged by Snorro Stui les- 
son, a bundled years late*!*, is dlvitled into three books : one, 
a systematic prose compendium of the former ; tlio second, 
a long poolicul vocabulary ; and tiie third, a giannuar of 
Scandinavian prosody ns used for the; compositions f)f the 
scalds or bards. Snorro w'as cducatc?d by Sa;mund s grand- 
son. The Icelandic text of this second Kdda was translated 
in the year 1640 by Kesenius, and lieuce it is called the 
Keseniun Edda, ns the older is called Sirmund's Kdda. 

SD'DYBTONB, a group of rocks situated on the south 
coast of England, in the English Channel, about 0 miles 
south-west from the Itainhead and 14 from IMymouth, and 
a little to the north of a direct line between the Stait 
Point, in Devon, and Lizard Point, in Cornwall, Wing 
about 40 miles from the fonner and 30 from the latter. 
They are of gneissic formation, and consist of three reefs, 
known as the western, southern, and northern, with small 
rocks dotted about irregularly. Owing to their position 
with regard to the Atlantic and to their standing in deep 
water, the force of storms frf)m the south-west falls upon 
them with unbroken fury, and although the Atlantic may 
be perfectly calm the grouiid swell left by previous gales 
will frequently keep the water around the rocks in a stormy 
turmoil for days together. In the finest weather iti some 
places the waves, suddenly checked, may be rcen rising to a 
height of 30 or 40 feet, rendering landing an impossibility. 
But though these rocks were evilly famous in former times 
for the dangers they offered to navigation, they arc now 
yet more famous for the. lighthouses that human skill has 
placed upon them, anff so far ai*o they from being con- 
sidered objbctionable that when a proposal was made to 
remove them by blasting it was strongly opposed, on the 
gronn|l that they were of the greatest value as affording a 
platform for the exhibition of a light which was au essen- 
tial link in that chain of lights by which navigators are 
able to chooBo the best course possible along the English 
Channel. 

The first lighthouse was erected by Henry Winstanley, 
A gentleman of Littlebnry, in Essex. The building was 


commenced In 1G96, the principal work of that year being 
the fixing of twelve great iron stanchions into the rock. 
The s(>c<»nd year a solid pillar of masonry was erecte<l 
round these stanchions ; in the third year a tower of wood 
and masonry, 18 feet in diameter and 80 feet high, con- 
taining nxans for the keepers, was finished ; and on the 
14th November of that year, 1698, li light was for the 
first time exhibited. During the succeeding winter the 
work suffered somewhat from the effects of the sea, and 
the lighthouso was strengthened by 4 feet of masonry 
built ronnd it from the foundation, and so completed in 
1699. The drawings of this first lighthouse represent a 
somewhat fantastic structure, nevertheless it stood and 
showiid its beacon light for five years. The architect had 
such confidence in Ids w'ork that ho declared that he 
wished he might be in the lighthonso “ during the greatest 
storm that ever blew under the face of the heavens/’ 
His wish was gratified, for on 26th November, 1708, an 
unprecedented storm found him within it. Unfortunately, 
however, it swept .away the whole tower, with the keepers 
and workmen, and Mr. Winstanley himself. Nothing was 
left but a few of the iron stanchions that had been first 
fixed into the rock. 

For two years and a half no attempt was made to 
rebuild the lighthouse. Then the en*ction of a second 
lighthouse w^as intrusted to Mr. Kndycrd, a silk mercer, of 
Ludgate Hill, London, who eommeneed his task 6th July. 
1706, in a most masterly manner. He very carefully fixed 
thirty-six club-ho!ided iron holts in the rock so as to inclose 
a circle 23^ feet in diameter; then ho cut the sloping rock 
into steps so as to get n suceession of fiat surfaces, on 
which he laid a scries of solid oak balks, the alternate 
Layers of which w'erc placed crosswise. This stnicture was 
carried a few feet above the highest point of the rock, 
being fitted together ns solidly as possible, and fastened 
firmly to the iron uprights let into the rock ; next followed 
five courses of Cornish mooi stone laid without cement, but 
cramped very strongly together with a multitude of iron 
cramps, then tw^o more courses of solid timber. This solid 
structure reached about 9 feet above the top of the rock, 
then for the next 18 feet were similar alternate courses of 
w(w)d and stone, except that a well was left in the centre 
with a passage to the door. Around this mass of timber 
and masonry, 27 feet high, was fixed a casing of upright 
timbers, scarfed together and firmly fastened to the oak 
courses. This outside casing reached 34 feet above the 
Hfdid masonry, thus forming four rooms, one above another, 
for the keepers. All the outside timbers were strongly 
(%aulked with oakum like a ship, and the Whole surface 
covered with pitch. Above this struct arc, 61 feet high, 
was fixed the lantern, which was lit with twenty-four 
candles of three to the pound. The light was first shown 
28th July, 1708, although the building was not finally 
completed till the following year. For fovty-soveu years 
this lighthouse ^resisted the fuiy of the winds and waves, 
until in December, 1755, it Avas accidentally burned down. 

This building was the jiroperty of shareholders, who 
held a lease of the reef from the Trinity House. Of this 
lease more than fifty years wore nnexpired, and the share- 
holders, acting under tho advice of the Earl of Maccles- 
field, then president of the Royal Society, applied to John 
Smenton to reconstruct the building. Having most carefully 
considered the best form to pve his tower in order to 
resist tho forces to which it would be opposed, Mr. Smeatou 
selected the oak for his example, and in July, 1756, lie 
submitted Ills plans for a stone tower, which were unani- 
mously approved, and he was given full authority to 
carry out tho work in the manner he sltould deem most 
advisable. Smeaton’s plan was so to dovetail all tho 
stones into the rock and into each other as to make the 
whole mutually interlock together, and form, as it were, one 
solid mass. He also spent immense pains in testing the 
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vttkmB natural limestones adapted to form water cements, 
and finally selected bine lias lime, which effectnally answei^ 
his purpose, though it is inferior to Portland cement, which 
is an artifi<^ product of comparatively i^nt invention. 
On 8rd August, 1756, work was commenced, the rock 
being cut into steps in a more efficient manner than ^d 
been done by Rudyeffi, and these steps being also cut into 
dovetails to receive the stones. Accurate drawings of 
every course of stone in the whole stmeture were prepared 
(copies of which may still be found in Smeaton’s published 
account of bis work), and every stone was carefully fit^ 
before being carried out to the rock, so that the building 
was always “in a condition to resist a storm at every 
step.” The annexed sketch represents the course of the 
dovetails and position of joggles, h A, by which the work 
was closely bound together. The first six courses were 
completed in 1757. Next year the solid portion, con- 
sisting of 1;wenty-four conrscs, was completed, and on 
17th August, 1759, the main column was finished; then 
the lantern was sot np, and the light, 72 feet above high 
water, was kindled on the 16th October, not a single 
life or limb having been lost in the execution of the 
work. IJp to the 17th May, 1882, its light shone forth 
over the waters. Nature, however, had given way, and 



For some years it was subject to tremors of an alarming 
character. A careful inspection was made in 1877 by 
Sir Richard Collinson, the deputy-master, and the elder 
brethren of the Trinity House, accompanied by their 
engineer, Mr. Douglass, wlien it was discovered that the 
rocky foundation liad been undermined by the waves, and 
that although the tower itself was sound the portion of 
the reef upon whicli it rested had become insecure. The 
construction of a new lighthouse had therefore become 
imperatively necessary. Operations wore commenced in 
July, 1878, under the direction of Mr. Douglass, who 
together with his father had been imprisoned in Stneaton’s 
lighthouse for several days, during which no boat could 
approach the reef, and ho had tliereforo enjoyed peculiarly 
favourable opportunities of studying the naturo of the 
forces which the building was called upon to resist. From 
this experience and from subseqnent study he arrived at 
the conclusion that the shape of Smeaton's tower, which 
tapered upwards in a curve from the foundation, was not 
the best ^at could be designed, and that by allowing th< 
waves to run up readily towards the summit this shape hai 
the effect of throwing the main stress of the water upon 
the upper part of the tower, where it acted with enonnoui 
leverage to weaken the base. Mr. Donglass, in his designi 
for the new lighthouse, had therefore to devise means of 
diminishing the effi^t of the upward strokes of the waves, 
and ctf 'giving ineiiased stren^h to the foundation, upon 
which, probably, a relatively greater amount of shock would 
be thrown. For this purpose he determined to place th( 
carved portion of the tower upon a base with vertical 
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sides, which would not have the same tendency to prodnoe 
an upward ran of* the waves, and idso to lay the fonndation 
in a manner somewhat different from that which Smeaton 
had employed. 

The old lighthouse was built upon a portion of the reef 
which, in ordinary weather, is just at the level of high 
water, and which affords no more than room for the struc- 
ture placed upon it ; but Mr. Donglass chose a portion at 
the northern extremity of the southern reeL the middle of 
the throe. It is entirely submerged at high water, and is 
the summit of a sort of platform of rock, slightly convex 
' ;i its general form, thus having a somewhat broad base 
at a lower level than its central part. The foundation of 
the building being below the water level, it was requi- 
site in the first instance to construct a brick and cement 
coffer-dam, inside which the men could proceed safely 
with their boring and cutting operations, and eventually 
with the setting of the lower courses of the masonry, for 
the brief throe or four hours wliich then constituted a 
maximum tide's work. In those operations no gunpowder 
was used for fear of shaking the adjacent I'ock. the whole 
of tlie cutting and levelling being accomplished by “ jum- 
pers” — heavy iron bars, sharp at each end, worked by 
hand — assisted by a patent rock-boring drill worked by 
compressed air. This was the first occasion on which 
such an instrument liud been employed in the erection of 
a rock lightliouse, and it proved itself to bo a very useful 
auxiliary in this branch of marine engineering, the work 
which it was capable of executing being equivalent to that 
which cun bo done by ten “jumpers” plied by the most 
brawny Coi'nish minors. In the central part an excavation 
was made to receive the fonndation, and the stones of the 
lowest course were bolted to the rock by bars of yellow 
metal, wliich passed into the solid gneiss below to a con- 
siderable depth, and were made to expand beneath by 
being driven home upon wedges. 

During 1879 518 hours of work were performed and 
the first ciglit courses laid. In 1880 the thirty-eighth 
course was completed. In 1881 the tower was finished, 
and consisted of 2171 stones, tho wholo weighing 4668 
Ions. The lower jiart of the tower consists of a cylindrical 
platform 44 feet in diameter and 22 feet high, the upper 
surface of which is 2 feet 6 inches above high-water of 
spring tides. The top of this forms a promenade 4 feet 
G inches wide, extending all round the tapering tower, the 
diameter of wliich is 35 feet 6 inches at the hose and 
18 feet 6 inches at ilie cornice, which is 188 feet above 
tho rock. Tho cylindrical portion is solid, and the tapered 
portion, with the exception of a water tank, is solid for a 
further height of 23 feet ; at this level the walls are 8 feet 
G inches thick, diminishing to 2 feet 8 inches at the top. 
It contains a sort of entrance-hall and eight rooms above 
it, in addition to the lantern, the seven uppermost rooms 
being 14 feet in diameter. 

The light consists of two colza oil lamps placed one 
above the other, eacli liaving six concentric wi(^s, w'hich, 
instead of Rudyerd's twenty-four candles, have an illumin- 
ating power of a quarter of a million candles. The height 
of the focal jilanc of the light in tho old house was 72 feet 
above high water, and was visible 14 miles, while that in 
the new hnnso is 13.3 feet, and is visible 17 j miles. It is 
a white, double-flashing, half-miuuie light, showing two 
successive flashes of seconds’ duration, and there is 
also a subsidiary fixed liglit shown from a window of the 
lighthouse to mark tho hand deeps. In fog^iy weather a 
powerful hell, weighing 2 tons, is sounded twice in quick 
succession every hMf-minnte, the character of the sound- 
signal being thus assimilated to that of the light. 

The tower is entirely of granite from the De Lai^ 
quarries at Wadebridge, near Padstow, in Cornwall, wil!n 
exception of seven courses in tho lower port of it, 
from Aberdeen. Every stone was completed at the quany 
12 
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and marked for the place it was to occupy. The bottom 
blocks are 6 feet 6 inclies long by 3 feet 10 inches wide 
and 2 feet thick, and the stones throughont the whole 
fitructuro are dovetailed by projections and grooves into 
those above, below, and on each side of it, and all joints 
ore filled with Portland cement, which is almost as hard as 
the granite itself. 

Smeaton^B tower has been taken down and re-erocted 
upon Plymouth Hoe. On tho 20th October, 1882, the 
Duke of Edinburgh reloid at Plymouth tho first stone of 
the edifice which had for so many years done good service 
to tho mariners of tlio world. It is a fitting and noble 
motmmeui to Sineaton^s genius, and 1ms been the model on 
which all other stone lighthouses liavo been since designed. 

In onr Plate we give sectional views of Smeaton’s light- 
house, constructed in 1769, and of that of Douglass, com- 
pleted in 1882, and drawn to the same scale. 

E'DXiK (llcb., pleasure or delight), the first residence 
of man, according to the book of Genesis, where also a brief 
and obscure account is given of its gei)graphical situation. 
Prom the earliest times it has been the aim of such com- 
mentators as accept the story as a literal narrative to find 
a locality that corresponds to the description given, but 
these oiibrts have been entirely without success. Tho 
writer of this portion of the book of Genesis rcfci*s to its 
situation as being “ eastward,” and speaks of a river which 
])arted into four heads, which he names Pison, Gihon, Hid- 
dekel, and Phrath. Tho two latter rivers art? nuiversally 
identified with tho Tigi’is and Euphrates, but iunainerable 
conjectures have been made to account for the otiier two and 
the regions they are said to have compassed. 

Another school of commentators, abandoning altogether 
a literal interpretation of the story, have found in tho 
garden of Eden a symbol of tho soul. I*hilo, talcing this 
view of the narrative, found in the tree of life a symbol of 
religion whereby tho soul is rendered iimnortal, in the tree 
of knowledge the faculty of discerning things contraiy to 
nature, and in the four rivers the virtues of prudence, 
temperance, courage, and justice. 

Both the literal and mystical interpretations have re- 
ceived the support of eminent scholars, but recent Assyrian 
discoveries have cast an altogetiier fresh light upon the 
matter, and a comparison of the Babylonian legends of the 
creation and early history of man may possibly Indicate 
tho source from which tlie story has been derived. It is 
now generally admitted that the spiritual significance of 
the narrative is that which gives it importance, and that 
considerable latitude in tho interpretation of its details 
must bo permitted. (See George Smith's “ Chaldean 
Account of Genesis,” London, 1879.) 

SQSN (River). See Cumbkrt.akd. 

BDBNTA^TA is Cuvier’s name for an order of Mam- 
malia comprising tlie ant-eaters, sloths, and armadillos. 
The name Edentata implies that the animals thus grotiped 



Skull of the Armadillo. 

er are toothless ; this is the case, however, only with 
the true ant-eaters (Myrmecophaga) and tho pangolins 
(Manis). In all the tee^ are extremely simple in structure, 
being destitute of roots ani enamel, and never being re- 
placed by a second set. There is a conspicuous deficiency 
ef l^th in the front part of tho jaws, both incisor^ and 
canines being usually totally absent. The molar teeth, on 
the other hand, are sometimes numerous, between ninety and 


100 being found in the jaws of the giwat armadillo (/Wo- 
dontes gigai). The name Edentata is now replaced by 
BiiuTA, under which heading tlie other characters of this 
group are noticed. 

]d>'FU. a village in Upper Egypt, on the loft bank of the 
Nile, has about 2000 iuhabitants, and Is remarkable ouly 
as the site of one of the largest aiid*best preserved of tho 
ancient Egyptian temples, on the roof and in the procincts 
of which tho huts composing the village are built. The 
inhabitants manufacturo earthenware vessels, to which 
they give the forms represented on Egyptian tombs. See 
Egyptian Arghitecxuius. 

BD'GAR, surnamed the Peaceable, the youngest son of 
Kjing Edmund I. by his wife Elgiva, was hom about the 
year 043. lie ascended the throne in 950, following bis 
brother Edwy. He had been, by election, King of Mercia, 
and now became supremo King of England, and tho cele- 
brated Dunstan became his chief counsellor. The govern- 
ment of the kingdom, under the guidance of this eedesias- 
tic, was unquestionably conducted with remarkable ability 
and success. Throughout the whole of his reign England 
remained undisturbed hy w'ur ; tho northern pirates wero 
daring his life deterred from showing themselves on tho 
English coasts hy tho powerful naval force that was kept 
up by the king. Anotlicr work of great public benefit 
which is attributed to him is the reformation of the coinage. 
England had never before been so thoroughly at one as 
under Edgar, and the well-known legcn^i is worth repeat- 
ing how the great king’s barge was rowed on the river 
Deo by eight faithful and submissive tributary princes— 
viz. Kenneth of Scotland, Malcolm of Cumberland, Mac- 
cuB of the Isles, and five Welsh princes. Edgar has been 
chiefly lauded by the monkish annalists for the restora- 
tion of the church both to its ancient possessions and to a 
more perfect state of discipline than it had probably ever 
before known. Under tho vigorous administration of Dun- 
Stan tho married clergy were at length removed almost to 
a man from tho cathedrals and abbeys ; and no fewer than 
fifty-four monasterioB were founded or restored in difierent 
parts of the kingdom, and filled with monks as well as 
richly, endowed. They were all subjected to tho Bene- 
dictine rule. Edgai' died in 076, and was succeeded by his 
eldest son Edward, afterwards designated the Martyr. 

EDGEWORTH, MARIA, a celebrated Irish novel- 
ist, was tho daughter of Richard Lovell Edgeworth, and 
was born in Oxfordshii-e in 17CG. Her numerous works, 
many of them written in conjunction with her talented 
father, have perhaps been more instrumental in promoting 
the cause of education and pure morality, and in the incul- 
cation of refined taste, than those of any other contem- 
porary writer, and amid tlio ever-varying tastes of the age 
her productions still continue to he road and admired. 
She commenood her literary career about 1800, and tho 
celebrated Essay on Irish Bulls,’’ which was the joint 
productionr of herself and her father, made its appearance 
in 1801. This was soon followed by other works that did 
not fail to attract public attention, as Castle Rackicut ** 
and Belinda,” which abound in admirable sketches of 
Irish character and manners. In 1804 appeared her 

Popular Tales,” and in 1806 she published the novd of 
^'Leonora.” In 1809 she brought out a work of more 
powerful and varied cast than auy of her previous produc- 
tions, entitled ** Tales of Foshionablo Life.” In 1812 she 
issued her second series of “ Fashionable Tales,” in three 
volumes, which fully sustained the literary reputation she 
had now so deservedly acquired. In 1814 appeared her 
novel of ** Patronage.” Her excellent and numerous tales 
for children are not tho least valuable part of her writings. 
She died in 1840. 

E'DICT, a magisterial decree. The famous Edictum 
pratons, or prsBtor’s edict of ancient Rome, was a sort of 
body of common law revised annually by ibe pimtora as 




EDICT. 


179 


EDINBURGH. 


thej took office. It was rendered necessary by the mnlti** 
.tnde of eases wfaleii necessarily arose when Rome became 
mistress of the world, beyond the purview of the Ancient 
Laws of the Twelve Tables, which hod been drawn up for 
the republic in its first youth. [See Decumvibi.] Accord- 
ingly the praetor or ^hief magistrate of Rome (dimly com- 
parable to our lord chancellor) when he ascended lus tribunal 
gave out by a herald, and afterwards had painted upon a 
wall, the edict or decree of the various principles he should 
follow In certain often recurring cases, and tlie relief which 
his equity would afford from the precise rigour of the 
ancient statutes. The art of respecting the ancient laws, 
while tempering thdr severity, was improved by successive 
praetors. Wills were set aside, contracts annulled, very much 
as in onr Court of Chancery, if injustice was made out to 
be done to the satisfaction of iho pnetor. As each praetor 
issued his^wn edict, a yearly opportnnity was affot^od of 
correcting this body of law, and it had grown so complete 
by the time of the Emperor Hadrian that lie ordered Salvias 
Julius, the groat lawyer, to frame ^ perpetual edicts which 
was done. As Gibbon says, This well-digested code was 
ratified by the emperor and senate, the long divorce of law 
and equity was at length reconciled, and instead of the 
twelve tables the perpetual edict was fixed as the invari- 
able standard of civil jurisprudence. Hadrian was the first 
emperor to assume in this way the functions of a legislator; 
previous sovereigns had always issued laws in their capa- 
city as printer, as consul, as tribune,” &c. But imperial 
anthority onco sot going, the successors of Hadrian made 
up for lost time, so that the mass of edicts, constitutions, 
&c., grew vaster and less manageable reign by reign, till 
at length Justinian ordered the famous Coiipus .Tunis 
Civit .18 to be composed, and the world gained a starting 
point for all subsequent legislation. But all this mighty 
edifice grew out of tho simple printoris edicts, at first 
hardly noticed, except as a matter of administrative con- 
venience, and existing for centuries as custom before they 
began to take the force of law. 

XDXCT OF NANTES. a charter granted on the 
30th April, 1598, by Henry IV. of France, and which, 
while it remained in operation, was tho charter of Pro- 
testant liberties in that country. By it the Huguenots 
were declared eligible for public posts, and the exercise of 
their religion was, under certain conditions, declared free. 
Their petitions and suits were judged of in a specially 
constituted Chambre de VRdit,” which in some cases was 
composed of half Catholics and half Huguenots. The 
edict, however, was often evaded owing to tho opposition 
of the cloricid party, and it was entirely revoked by Louis 
XIV. in 1685, when tho persecutions of Languedoc began. 
One consequence was the emigration of large numbers to 
England, where they introduced the silk-weaving industry. 
There ore still in London and some other places communi- 
ties^ desc enda nts from these refugee Huguenots. 

EDXNBU&GB or BnXKXiOTHZAN. a county of 
Scotland, is bounded N. by tho Frith of Forth, N.W. by 
the oonnty of Linlithgow, N.E. by that of Haddington, 
E. by that of Berwick, and S.W. and S. by portions of the 
counties^ of Lanark, Peebles, Selkirk, and wxburgh. Its 
fonn is irregular. Its medium length is about 24 miles, 
and medium breadth about 15 miles. The area is 862 
square miles, or 281,724 acres. The population in 1881 was 
889,164— an increase of 61,000 as compared with 1871. 

Tho Lammermuir Hills, here known as the Moorfoot 
Hills, extend throughout the whole of the south-eastern 
portion of the county. They belong to the Silnrian forma- 
tion, and consist almost entirely of gneissic rocks. The 
higfacat summit is lOlackhope Soar, 2186 feet above the 
sea. Near the summit of the Soutra Hill stood formerly a 
church and village, with an endowed hospital for the relief 
of pilgrims. The Pentland Hills extend from Lanarkshire 
Into central part of the county, mnuing from S.W. to 


S.E., at an elevation of from 1600 to 1900 feet above the 
sea. On their summits boulders of granite are found whose 
original site has been traced to Dnnkeld and Ben Lomond. 
Tho loftiest summit is Scold Law, 1898 feet high. The 
county between the Lammermuir Hills and Pontiand 
Hills, and north of the Pentlands to Linlithgowshire and 
the Frith of Forth, is genorally undulating. Tho strata of 
limestone and freestone are vduable, and a portion of tho 
Scotch coal-field is in the county. 

Tho Breicli Water flows N.E. from tho north-western 
point of the county, and joins the Alraond Water, which 
also flows N.E. into tho Frith of Forth, these rivers dividing 
the county from Linliiligowshire. Tho Linhouse Water is 
a tributary to the Almond Water. The Water of Leith 
rises in the north-western ridges of tho Pentland Hills, re- 
ceiving in its upper c.ourso many small affluents, and flow- 
ing N.E. and N. falls into tiie Frith of Forth at Leith. 
Tlio North Esk rises among tho north-eastern ridges of 
the Pentland Hills, and flows N.E. past Dalkeith. Tho 
South Esk rises in the north-western ridges of tho Lam- 
mermnir Hills, and Hows N. till it unites with the North 
Esk below Dalkeitli, where the united stream, then called 
the Ksk, flows N. to the Frith of Forth at Musselburgh. 
Tho beautiful stream calkid the Logan Water rises in tho 
eastern ridges of the Pentland Hills, and flowing E. and S. 
falls into the North Ksk at Auchindinney. The Crawley 
Spring, from which Edinburgh and Leith are supplied with 
water, is near the. Logan Water, at the eastern edge of tho 
PeiitlundH. The Gala Water rises in tho Lammermuir Hills, 
and flows S. and then K. through Roxburghshire to its 
junction with tho Tweed. 

Tlic soils are of the greatest variety, from the finest 
loams to gravels and stifi' clays. Among the Pentland 
Hills and l^ammcnnuir Hills are much moorland and moss. 
Dnuning has been carried on extensively, by which and by 
heavy manuring even bad soils liavo been made highly pro- 
ductive. Tho rotation of crops is different in different parts 
of the county. A large proportion of tho county Is appro- 
priated to the produtdion of grain, fruit, and vegetables for 
tho supply of Leith and Edinburgh. According to the 
lust published official agricultural statistics there ore about 
185,000 acres, or five-ninths of tho entire area, under cul- 
tivation. The farming throughout tho county is unusually 
good, the fonns being generally large, and tho tenants hav- 
ing capital, enterprise, and a sound training. In tho spring 
the county is visited by cold and dry cast winds, but tho 
harvest is a week earlier on the coast than at a height of 
200 feet inland, and a fortnight earlier than at a height of 
600 feet 

The chief manufactures in the county are those of paper, 
carpets, gunpowder, iron goods, bricks, caudles, and leather. 
Limestone and sandstone are extensively quarried ; paraffin 
oil ij obtained from bituminous shale; and there are fifteen 
collieries in tho valley of the Esk, where the bed is 15 miles 
by 8 in extent, and contains thirty-three seams varying from 
1 to 6 feet in thickness. In the Frith of Forth there is a 
productive flsheiy, and large quantities of curod fish are 
exported to Germany, Holland, and Russia. 

Edinburgh returns one member to the House of Com- 
mons — number of electors in 1886, 18,017 ; in addition to 
which lour members are returned for tho city of Edinbui^gh, 
and one for the Leith district of burghs, which comprises 
Leith, Musselburgh, and Portobollo. 

Edinburgh county was included in tho Roman province 
of Valentia and was afterwards comprised within the king- 
dom of Northumbria, from 446 to 1020. Though many 
towns show a Celtic origin in their nam^s, yet most of 
the villages and castles hear Saxon titles. There toe 
several remains of early military works, tumuli, and hu^ 
circles; the “Cat Stane”on the Brigs farm near Kirkliston 
has boon conjectured to mark the burial-place of tile grand- 
father of Hengist and Horsa. Boslhi Chapel, founded in 
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1446, is a most hiteraslang tpedmen of Gothic architecture ; 
and Roslin Castle, on the banks of the Ksk, is a fine min. 
Craiginillar Oaftle, Borthwick Castle, Crichton Castle, and 
Dalmahoy Castle, contidnlng the Bible of the Scottish 
Parliament and the warrant for committing Queen Maiy to 
Lochleven, are all places of interest. 

Kdinburoh, the metropolis of Scotland, and the 
capital of the above county, is situated in 55^ 57' 26" 
N. lat. and 8® 10' 80" W. Ion. It stands upon a p'oup 
of hills separated by de<!p depressions. On the highest 
of the hills the Old Town is built. The ascent to its 
summit forms a street upwards of a mile long, in ncoidy a 
straight line from the Palace of llulyroud on the east, about 
120 feet above tlic level of the sea, to the castle, wliieh is 
elevated upwards of 880 feet above the same level, and 
is accessiblo only on the eastern side, all the others being 
nearly perpendicular. The fine landscape visible from this 
point is powerfully described in Scott’s “ Marmion.” 

The origin of the name “ Kdinburglj ” is interesting. 
Its Gaelic form was Dunedin^ town of Kdin or Edwin. 
In fact it is Eadwintsburh^ burh or town of Eadwine or 
Ei>win, King of Northumbria (then running up to the 
Forth), Brotwalda cf all England, first Ohrisiian king of 
the north, and the greatest prince of his time. He full 
in battle, C33 A,i>, The site was evidently cliosen owing 
to the capabilities of dcfeiieo olfored by a bold clUr of trap 
rock upon which the castle was erected. In the year 
1328 it is called by David I. hU burgh of Edinhnryh^ 
whence wo infer tlmt it was tlicn a royal burgh. It was 
not a walled town till the middle of the fifteenth century. 
In 1537 it was almost entirely burned down, and its 
destmetion was completed in a raid by the Earl of Hert- 
ford shortly after, so that few buildings remain of a dale 
earlier than this. James IV. encouraged the eroction of 
its first printing press, in the beginning of the sixteenth 
century; but it was not till the succeeding reign that it 
was recognized ds the undoubted c;ipital of Scotland, 
though, as presenting the safest jdaee of refuge for the 
king and the govcrnnicnt for protection from the nobles, 
its leading position dates from the assassination of James I. 
in 1486, From this time its history merges in that of the 
kingdom. Its inhabitants were converted to tlic Protestart 
faitli at an early period of the Reformation ; and tlie great 
bulk of ilicm adopted the Calvinistic ci'ced, and adhered 
rigidly to the Presbyterian fonn of worship. Jolin Kuox 
was for some time minister of St. Giles’ Clinndi, Edin- 
burgh, where ho preached twice on Sundays and tlirco 
times every other day of the week ; and the house wliiclt 
he inhabited (at the Netherhow, near the cast extremity 
of the High Street) is btiil standing. I'he union of the 
kingdoms excited great tumults in Edinburgh with the 
view of intimidating tlioso members of the Scotti.sli Parlia- 
ment who wore favourable to the obnoxious measure. The 
Act^ however, was cvontnally passed (1st May, 1?’07) 
without bloodslnd. In the rebellion of 17J5 an unsne- 
cessful attempt was made by the Jacobites to surprise tlio 
castle. In the subsequent rising of 1745 the rebels got 
possession of the city, a party of the Highlanders having 
secured the Netherhow Port ; and they remained masters 
of the town from the 15th September to the 31st October. 
But finding it in/possible to reduce the castle, they aban- 
doned the city and proceeded on their inarch to England. 
In 1786 a remarkable occurrence took place in Edinburgh, 
iknOTvn by the name of tlie Portcoiis mob riots. On the 
14th of April, at the execution of a smuggler of the name 
of Wilson, a disturbance arose, and the excehtioncr and 
city guard were assailed by the populace. Porteous, the 
captain of the guard, having ordered his men to fire on the 
crowd, six people were killed and eleven wounded. Hav- 
ing been tried for Hie offence before the High Court of 
Justiciary, Porteous was condemned to dea&, but was 
reprieved by crown. Resolved, however, that be should 


not thus escape the fate which they thought ho merited, 
the mob, on ^e evening of the day previous to that on 
which he was to have Wn executed, broke into the gaol 
in which he was confined, and having dragged him out, 
led him to the usual place execution, and there hanged 
him by torch-light on a dyer’s pole. It being supposed 
that the municipal authorities had neglected their duty on 
this occasion, the city was ordered to pay a fine of £2000 
sterling to the widow of Porteous; and though a reward 
was offored, the perpetrators were never discovered. The 
union of tlie two kingdoms checked the advancement of 
Edinburgh; but very great improvements and enlarge- 
ments have been made within the last seventy years. 

Among the chief buildings of the city is the castle. It 
is now a place of little strength, and its buildings are 
chiefly modem. It derives its interest from the associa- 
tions connected with it and its own formidable ^pearance. 
It contains the Honours of Scotland^ or the Scottish Re- 
galia, and was the birtiiplacc of James I. of England. At 
no great distance from the castle stands the Parliament 
House witli tlie courts of justice. In the first of these 
the Parliament of Scotland mot between 1640 and the 
Union. The hall now fomis the Outer House of the Oourt 
of Session, and in its immediate neighbourhood are rooms 
appropriated to the Inner House and to the courts of 
justiciary and exchequer. The coui'ts of the sheriff and 
justices of the peace are held in the county hall ; and near 
this ai‘c the buildings in which are deposited the valuable 
libraries of the advocates and writers to the signet The 
fine Gothic fabric popularly called the Cathedral of St 
Giles is also in this neighbourhood. ^ A new church” was 
erected bore by Alexander I. abont 1120, but was burned 
along with the rest of the city by Richard II. in 1385, and 
only some pillars in the choir now remain of iliis ancient 
bniiding. But tlie church was immediately rebuilt, and 
added to from time to time. It was after the Reformation 
broken up into four separate places of worship. The 
number of separate churches under the single roof at vari- 
ous times was reduced from four to three, and then from 
three to two, until at length in 1 888 the whole of the vast 
area, from east to west and from north to south— -nave, 
choir, transepts, and aisles— was restored at' the expense 
of Dr. William Cliambers, and again opened np so as to 
form a single churcli, under a single but manifold roof. 
Its cruciform shape, never quite perfect owing to the trun- 
cated transepts, has been destroyed by the addition from 
time to time of memorial aisles both on the north and on 
the south side of the building, and the area has, therefore, 
assumed a somewhat irregular sha le. The main building 
consists of a solid parallelogram, measuring about 200 
feet by 70 feet. To this there are added three small 
extensions on the north, and one large one on the south, 
measuring 122 feet by 22 feet, Hie latter being still farther 
extended by three smaller aisles contiguous to one another 
and projecting into Parliament Squai'e. It was dose to 
this chnrcb that the Old Tolbooth gaol stood, pleasanHy 
named the Heart of Midlothian.” On the opposite side 
of the street is the Royal Exchange, with the common 
council-room and other offices of the magistracy ; and in 
the centre of the street, a little way down, is a radiated 
causeway to mark the site of the old market cross. In 
Princes Street the banks, clubs, &c., attract attention. On 
the Mound are the National Gallery of Art and the Royal 
Institution, containing the apartments of the Royd Sociefy 
and the Museum of the Society of Antiquaries. The New 
College, belonging to the Free Church, stands oonspicu- 
onsly at the head of the Mound. A handsome Episco* 
pal cathedral, in the Early English %>r Lancet” style, 
was erected in 1879. 

Edinburgh is divided into three principal parts — the Old 
Town, the South Side, and the New Town — each of which 
has its own peculiar features and diaracter. The Old Town 
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is inteneeted by the stseet prevloiiBly mentaonad ; on cacb 
side formerly descwnded in regular lines a multitude of nar- 
row wynds, doses, and styles, which on the south led for the 
most part into the Gowgate, a confined street running along 
the southern base of the hill. Over this street the South 
Bridge and George IV. Bridge are thrown, to connect the 
Old Town with the south Side. The Soutb Side is built on 
rising-ground, less lofty than the central hill. On a line with 
the &>uth Bridge is the North Bridge, thrown the slope 
of the Old Town ridge to the rising-ground which forms 
the site of the New Town. The New Town having been 
erected according to regular plans, conceived in a spirit of 
improvement, the greatest regularity and beauty charac- 
terize its buildings, streets, and squares. 

To the west the New Town is gradually stretching to 
the village of Corstorphinc; to the east the buildings are 
increasing^ the direction of Portobello; and to the north, 
it may be said to be connected with Granton, Newhaven. 
and Leitli, on the shore of the Frith of Forth. The increase 
of houses in the South Side has been very great Taking as 
a centre the Grange Cemetery, in which Thomas Chalmers, 
Hugh Miller, William Cunningham, Sir Andrew Agnew, and 
many other noted Scotchmen are interred, the locality now 
known as the Grange reaches Morningside on the west, 
Newington on the east, and the Melville Drive, Meadows, 
on the north. The houses in the Grange are almost all 
inhabited by the wealthier classes. 

The access to Princes Street from the South Side is, for 
pedestrians, by the Lovers’ Lane, the central walk of the 
Meadows, George IV. Bridge, Bank Street, and tho Mound; 
for carriages, by Newington, Nicholson Street, South and 
North Bridges. A street, named after Lord Oockbum, 
communicates with the Waverloy Station of the North British 
Railway. The terminus of the Caledonian Railway is at the 
west end of Princes Street. To the east of the New Town 
is the Calton Hill, and to tho south-east Arthur’s Seat. 

Below this is the street called Canongate, at the foot of 
which are tho palace and abbey of Holyrood. Tho abbey 
is said to have been founded by David L about 1128 in 
gratitude for his rescue from an infuriated stag by the in- 
terposition of a miraculous cross. The abbey was dedicated 
to the Holy Rood, and the privilege was granted to the 
canons to build a burgh between their church and the 
Netherbowport of the city, wlieiico tho name Canongato 
is derived. The abbey and the royal apartments were 
burnt by tho English in 1644, but wore rebuilt. A great 
part of the palace was again burnt at the close of the Civil 
War. Charles II. built tho present palace, whicli was for 
some time the residence of tlie Comte d’Artois, afterwards 
Chai'les X. of France. On tho summit of tho Calton Hill 
some columns of a National Monument have been erected, 
and stand in solitary grandeur. They mark not only the 
futility of ambitious designs commenced without sufficicut 
means to complete them, but an undesigned resemblance to 
the true but dilapidated modem Athens. Near them are 
the observatory, and the monuments to Dngald Stewart, 
Playfair, Bums, the Scottish political martyrs, and a few 
other persons. On the low ground, towards the west, is 
situated the Calton Gaol ; and at the east end of Princes 
Street stands the General Register House, where the public 
records of the kingdom are preserved, and the register of 
all deeds convoying or charging territorial property. Tho 
nniversity buildings [see Edikburoh Univkksity] are 
between the South Bridge and Nicholson Street. There 
are numerous places of worship for the various religious 
denominations. 

Edinburgh has some noble hospitals and charitable insti- 
tutions. Among these are — ^the Royal Infirmary, opened in 
1880; Heriot's Hospital, Watson’s Hospitals, Merchant- 
Maiden and Trades-Maiden Hospitals, Doi^dson’s Hospital, 
Orphan Hospital, Chalmers’ Hospital, and Gillespie’s Hospi- 
tal; Longmore Hospital for Incurables; Institution for the 


Deaf and Dumb, Asylnm for the Blind, Magdalen Asylum, 
and Lunatic Asylum. Most of the banldng-houses of Ediu- 
burgh are large edifices; such in particular are the Bank 
of Scotland, the Royal Blank, the British Linen Company’s 
Bank, and the Commercial Bank, llie Scott Monument, 
in Princes Street, finished in 1844. is a work of remarkable 
merit A memorial of the Prince Consort, in Charlotte 
Square, consisting of a bronze eqnestrian statue, was 
unveiled before the queen in 1876. In the New Town 
are the theatres, clubs, &c.; but literary and scientific 
iustitntioiiB are more nmnerons than those for meve plea- 
sure. The most striking modem educational establish- 
ment in Edinburgh is the Fettes College, at Comely 
Bank, near the Dean Cemetery. It is in the Scottish 
baronial stylo, and was completed in 1868. Tho institution 
is the result of a bequest of Sir William Fettes, of Comely 
Bank, who died in 1836 and left tho residue of his estato 
— ultimately amounting to £280,000 — ^for the education, 
and in some cases the maintenance and outfit, of boys 
whoso parents died without leaving sufficient funds for 
their education. 

Much has been, and is still being, done to improve tho 
sanitary condition of Edinburgh. The water with which 
the city is supplied is derived from tlie Pentland and Moor- 
foot or Lammermuir Hills, 

In recent years a great deal of rebuilding has been car- 
ried on in the city, which has necessitated tho removal of 
many of the high, blackened, picturesque old houses which 
gave so much of its peculiar character to the city. From 
an artist’s point of view it is impossible not to regret tho 
demolition of many of these old stmetures, but ou sanitary 
grounds their removal was an absolute necessity. 

Edinburgh has no manufactures of importance, but print- 
ing and publisliing are carried on to a greater extent than 
in any other town in tho United Kingdom except London. 
There are also some extensive typo foundries and breweries. 

Eduibnrgh returns four members to the House of Com- 
mons. The government of tho city is vested in thirty-nine 
councillors, from among whom are chosen a lord provost, a 
dean of guild, a treasurer, and six builies. The population 
in 1881 w^as 228,357. and the number of parliamentary 
electors in 1886 was 27,947. Tho city is 337 miles in 
direct distance from I^)ndon, anjl 399 by railway. 

EDINBURGH UNXVBBBXTY, founded by royal 
charter of James VI. in 1 582, when the magistrates of the 
city were constituted its patrons, originated in a bequest 
of Robert Reid, bishop of Orkney in 1558. In 15B8 the 
well-known Robert Rollock was appointed its first regent 
or principal. Rollock continued for some time its only 
teacher. Soon, however, tho thirst for knowledge which 
bad been awakened by the Refonnation attracted a num- 
ber of youths belonging to the upper classes to the 
newly instituted school, and other professors were ap- 
pointed. The first chair of theology proper was founded 
in 1642, and the first chair of medicine in 1685. The 
faculty of arts and the faculty of laws wore formally 
constituted about 1710. In 1760 the sonatns acadcmicus 
consisted of one principal and eighteen professors. Its 
present number is one principal and thirty-eight pro- 
fessors. The winter session opens in the beginning of 
November, and closes in the end of April, and is assigned 
to tho preparation for tho Master of Arts degree; tho 
summer session opens in tho beginning of May, and closes 
in the end of July, and is for law and medical students. 
The university court consists of tho rector, the principal, 
tho lord provost of Edinburgh, and the five assessors. 
Tho senatus academicus consists of the principal and pro- 
fessors. In 1868 tlie government of the university wm 
taken out of tho hands of tho magistrates and lodged in 
the courts just named. The patronage of fifteen of tEs 
ch airs is in the h an d** of seven curators, three of whom are 
appointed by the university and four by the town council ; the 
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rest are either held by the crown or by other authorities 
in conjunction with the curators. The dodoes granted 
are those of Master of Arts, Bachelor of Medicine, Master 
of Surgery, Doctor of Medicine, Bachelor of Science, 
Doctor of Sdence, Bachelor of Divinity, Bachelor of Laws, 
and Doctor of Laws. Matriculation is obtained by entiy 
of the students* names in the General Matriculation 
Album of the university. 

There are about 800 bursaries, fellowships, and scholar- 
ships in connection with the university. They are appro * 
priated, to the different faculties, arc in the patronage of 
the senatuB, the town council, nud of private individuals, 
and are of the annual value of from £5 to £120. They 
are generally held for four years, Ncitlicr the students 
nor professors reside in tluj univfTHity, nn arrangetnent 
which, though rdidering cxpeiifies far IchS than in English 
universities, has its disadvantages. 

The university library consists of about 146,000 printed 
volumes and 2000 volumes of manuscripts. It is open to 
students on payment of their matriculation fee, under such 
regulations as may bo made from time to time by tbo 
Beiiatus Acadeniicus, and is also available to members of 
the General Council on paynuiut of an annual subscription. 
It was fonncrly one of the institutions that w(M'c entitled to 
a copy of every book entered in Stationers’ Hall, but tliis 
was commuted fur an annual sum of £576 paid by the 
government. The library hall is 198 feet in length by 60 
feet in width, and is generally acknowh'dged to be ono 
of the finest halls in the kingdom. The theological faculty 
has a library, consisting of above 10,000 volumes, appro- 
priated to the use of its own students. The natural 
history museum ox)ntains good zoological, geological, and 
mineralogical collections. The whole of these have now 
been removed from tlus rooms occtipiod by them in the 
university buildings to tho natural liistory d('partmeut of 
the new Museum of Science and Art. In 1888 there were 
opened new class-rooms, theatres, &c., for the medical 
faculty of tho university in tho immediate vicinity of the 
new Boynl Infirmary. The botanical gardens are in con- 
nection with the university, and there are several valuable 
miisenms in connection with special classes. All the 
divinity, most of the law, and many of the medical students 
prepare themselves for their special courses by taking 
the general arts curriculum. The number of students 
averages 3000 annually. By tho Scotch Beform Act of 
1868 the university was joined to that of St. Andrews for 
the purpose of returning one member to rurliamcnt. 

SD'MONTON, a village of England in tho county of 
Middlesex, with a station on the Great Eastern Kailway, 
11 miles from London. The village (consists of Upper 
and Lower Edmonton. Many new villas and cottage 
residences have been built of late years, and it has become 
a populous saburb. The Bell Inn has been connected by 
Cowper with the immortal adventures of John Gilpin. 
Charles Lamb died here in 1887. Population of the 
pariah, 28,4 68. 

X'BXTB. or more correctly KAD'GYTH (pronounced 
somewhat like Yadgyth\ was a favourite name in Older 
England before the Norman conquest. The principal per- 
sons ^ the name were the following: — 

1. Edith, daughter of King Edward tlie Elder, who mar- 
ried X)tto the Great, afterwards king of the East Franks. 
After Edith's death he became Emperor of Germany. 

2L St. Edith, a nun, daughter of King Edgar. 

* 8. Edith, daughter of Ethelred tho Unreadv, whom that 
king nuuried to Eadric Streona, his low-bom favourite. 
See Edbig. 

4. Edith, the Queen (or Lady) of Edward tlie Con- 
fessor, daughter of the lE^at Earl Godwin, was married, 
aS a piece of statecraft, to the gloomy half-Norman ninatic 
who filled the throne; hut though she shared his crown she 
was never admitted to any further wifely privilege, from 


some fanatical superstition as to saintlinesB which formed 
one of the many monkish ideas of the king. When her 
father and brothers were cxilod in 1051 for their offbrts in 
resisting tho invasion of tho Norman favourites, with whom 
the king was filling every English office, Queen Edith was 
at once banished to Wherwell, and stripped of everything 
she possessed. She only resumed honours when her 
kindrod returned in 1062. She favoured her brother 
Tostig, earl of Northumbria, and was even aocusod of 
causing the murder of ono Gospatric, who had come 
to court to complain of Tostig’s arbitrary rule. Tostig 
was banished eventually, just before the death of the 
Confessor, and returned in arms almost at once after 
narold (his brother) was chosen king. Edith was held to 
favour Tostig s invasion. However that may be, William 
tho Conqueror, finding her at Winchester, tho second city 
of tlio kingdom, after the fatal hatUe of Hasti^B, merely 
demtindcd tribnte of her, which was at once paid. Win- 
chester was tlie lady’s dowry. It is possible she might 
have come to share her husband’s fondness for Normans, 
and if so did not look unwillingly on Duke William’s con- 
quest. Whatever the reason they seem to have remained 
ill peaceable if not friendly relations. 

6. Edith of the Swan’s Nec*k (Eadgyth /Swannes- 
lials\ mistress of King Harold, who alone was able to re- 
cognize his body after the hatllo of Hastings, for the king’s 
face luid been mangled into shapelessucss by the ferocity of 
the victors. 

XDMUND 1. {Eadmund of Eng- 

land, was the sou of King Edward the Elder, by his third 
wife, Edgiva (Eadgi/u), He was bom about 923, and 
succeeded his half-brother, Athelstan, 27th October, 941. 
He had fought at Bmnanburh by his great brother’s side, 
though he was but eighteen at his accession. His name 
stood so high that all tho jarring states which Uien made 
up England accepted his election, except the Danes in 
Northumbria and Mercia. Edmund at first agreed to a 
partition with tlie Dane Anlaf like that of his grandfathen’ 
Alfred with Guthorm; hut after Anlaf’s death he made 
renewed efforts, and by 944 reduced tho entire kingdom 
to allegiance. To reward tho Scots for assistance rendered 
ho made Malcolm, king of Scots, Prince of Cumberland in 
946. Tlie reign of Edmund, who was distinguished by 
his taste for elegance and splendour, and for his imposing 
qualities of mind, whence he was called The Magnificent, 
was terminated, 946, by his assaBBinatiou by an outlaw of 
the Iname of liofa. Abbot Dunstan (one day to become 
St. Dunstan) buried him in his abbey at GUftonbury. 

King Edmund I. left by his vife, Klfgiva, two sons, 
Edwy and Edgar (Eadwig and Eadgar\ who eventually 
both sat on the throne ; but as they were mere children, 
his immediate successor was his brother Edred. 

KDBroND XRONSlDX» or XDBIITNB IL, King of 
England, was the son of King Ethelred II., and was £)rn 
A.I). 989.^ Tho name of his mother, and even his legiti- 
macy, has been disputed. He appears in the history of 
the later years of Ids father’s calamitous reign as the 
chief champion of the English cause against (^uto and 
his Danes, who had by this time nearly ovemin the king- 
dom. On the death of Ethelred in 1016, Edmund was 
proclaimed king by the burgesses of London, and soon 
afterwards at least all the kingdom of Wessex submitted 
to his authority. 

The short reign of Edmund was nearly all spent in a 
continuation of the sanguinary struggle in which mready he 
had so greatly distinguished himself. Five hotly-contested 
battles were fought, of which the sites are disputed ; one 
is known to have been fought at Otford in Kent, the 
Danes being defeated with great slaughter; and one at 
Assandun (Assington in Essex), in which, through the 
treachery of his e^dorman Edrio, who, with a large part of 
the force, deserted to Canute during the battle, Edmund 
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iras defeated. After this Edmund and Cannte, it is said, 
4 igFeed to dedde their quarrel by single combat. The 
encounter took place on an islet called Alney, or Olney, in 
the Severn, and Canute was obliged to yield and sue for 
his life. ^ Whether the single combat took place or not, it 
is certain that an arrangement between the parties was 
now made, by which Mercia and Northumbria were made 
over to Canute, while Edmund retained possession of the 
rest of the kingdom, even including the Danelagh, with 
the nominal sovereignty of the whole. Edmund, however, 
died a few weeks i^tcr this pacification, having worn the 
icroWn only about seven months; and there are strong 
reasons for believing that ho was made away with by the 
traitor Edric. Canute immediately mounted the vacant 
throne, 1016. Edmund Irouside left by his wife, Ealdgy th, 
two infant sons— Edward, afterwards called the Outlaw 
(because he fled abroad for safety), and Edmund. 

SD'BltTNDt ST. {Eadmwid')^ King and Martyr, was 
ruler of the subkingdom of East Anglia. About H70 the 
Danes invaded his kingdom, under Ingwar and Hubba, and 
Edmund, stoutly resisting them, was beaten and made 
prisoner. They honoured his courage, and offered him his 
life and his kingdom if he would rule as under-kiiig with 
them instead of with the English kings of Wessex. Fur- 
thermore, he was to leave tlic worship of Clirist for the 
Jiltars of Odin. Edmund indignantly refused, and he and 
his bishop met with the fate of 81. Sebastian. The fierce 
Danes tied him to a tree and riddled his body with arrows. 
In the churches of Norfolk and Suffolk pictures of the 
martyrdom are not uncommon, hliracles were worked at 
Lis tomb in after times, and it was easy to obtain bis 
canonization from Rome. 

B'DOBI. See Idum.«a. 

XtDTtSD (JEadred)^ King of England, was the youngest 
of the sons of Edward the Elder, his mother being Edj|^va 
(Eadgifu), [See EinvAiiD the Elder.] Edred suc- 
ceeded his brother Edmund the Magnificent in 946, 
Edwy and Edgar, the two sons of Edmund, being excluded 
for the present by their extreme youth. Edred, soon after 
his accession, repressed in person an insurrection of the 
turbulent Danish population of Northumberland. A dis- 
tinguished cbaracter of this reign was St Dunstan. Edred 
died, after a reign of between nine and ten years, in 955, 
and was succeeded by his nephew Edwy. 

BD'BXC (JEadric)^ snrnamed JStreona^ was a favourite 
of the weak and unfortunate Ethelred 11., sumamed the 
Unready. He was of low birth, but so thoroughly in tlic 
favour of the king tliat he was given the Princess Editli in 
marriage. He was one great cause of the popular hatred 
of Ethelred’s rule, which made the country so ready to 
accept the Danish conquest. The chief carls were dispos- 
sessed at his bidding, and Earl ^Iflielm of Deira was 
murdered by his order. Money and honours wore grasped 
•on all sides, and finally ho became Ealdorman or Earl of 
Mercia. Such a man was sure to bite the hand that fed 
him ; and wo aro not surprised when we read how Edric 
first betrayed bis master's army to the Danes in 1009, and 
then openly joined the Invaders. He was present at the 
martyrdom of St. Alphege (JElfheah) at London, at Easter- 
tide, 1012, when tho good bishop refused to allow men to 
pay his ransom to tho heathen. Rut when Ethelred came to 
the throne again in 1014, Edrio once more changed sides ; 
to show his renewed loyalty he sot fire to St. Frideswide’s 
Church (now Christchurch Cathedral), Oxford, where some 
of the chief Danes had come to confer with him. Ethelred 
was base enough to receive the ^ds of the murdered men 
from the treutoFs hands, and his son, Edmund the Athcl- 
ing, ^married the#ridow of tho wealthiest (Sigeferth), and 
straightway went into the Danelagh and occupied all their 
estates. In 1016 Canute came, while Ethelred lay sick 
to death. Canute seized Wessex, and though Edmund, 
now earning his famous surname aa the Ironside ” held 


the greatest part of Mercia, Edric considered his time 
had come to turn again. Accordingly, he not only joined 
Canute, but raised a considerable force, marched against 
Edmund, and while parleying with him attempted (un- 
successfully) his assassination. Afterwards, in 1016, when 
King Canute (crowned by a witan at Southampton, Ethelred 
being dead), came face to face in battle at Sherstone 
with King Edmund (holding his sceptre by the vote of a 
witan at London), Edric found a dead soldier very like 
the Ironside, and hacking off his head, cried out, “ Floe, 
English, flee! dead is Edmund!” — a disgi-aceful trick 
which nearly cost the Ironside the day. Nevertheless — 
it is almost incredible when wo read it— the Ironside prov- 
ing the greater warrior, aiul steadily growing in power, 
traitor Edric once more turned coat and went over to 
King Edmund. He swore fealty, and Edmund foolishly 
trusted him. He had his reward ; for at the great fight 
at Assandun Edric drew off with his forces, and allowed 
Canute to gain the victory. What was the price of this 
crowning treason wo kncjw not. Edmund’s death the same 
year was by all men laid at Edric’s door, whether rightly 
r not, and Canute made him Lhirl of Mercia on his acces- 
sion. But as soon as Canute felt secure on his throne — in 
less than a year — Edric met his long-merited doom. Tho 
Chronicle says — “This year (1017) was Eadric Eal- 
dorman slain, in Loialon, very rightly.” Florence of 
Worcester is more explicit: — “And on the nativity of 
our Lord, when Cmit was in London, ho bade tho faithless 
Earl Eadric bts slain in the palace, bocanso ho foared that 
lie iniglit some time be entrapped by liim with snares, as 
Ills former lords, Altliolrcd and Edmund, had often been 
entrapped by him ; and he bade that his body should be 
thrown over tho wall of tho city and left unbnried.” 
William of Malrncshury and Roger of Wendovor (much 
later chroniclers) give accounts of a quarrel between 
Canute and Ednc, and of Kdric's upbraiding tho king for 
not doing more for him, he who had betrayed and slain his 
“ brother ” (brother-in-law) Edmund for his sake. On 
this confession Cunnto rose into fury, saying, ^‘Thou hast 
slain thine own lord and my brother, bound to mo by an 
oath ? ” and thereupon ordered his execution. Freeman 
considers Florence's account tho trae one, 

KDRXOPHTHAL'MA (Or., sessilc-oyed) is an ex- 
tensive group of Crustacea ‘with sessilo eyes, which are 
generally eompound, but sometimes simple, situated on tho 
sides of the head. The head, thorax, and abdomen are 
distinct. There is no thoracic carapace, and the segments 
of the thorax and abdomen arc distinct and well developed. 
The branebim are connected with the organs of loco- 
motion. The sexes arc distinct. As n rule there are no 
distinct larval forms, the full development taking place 
within tho egg. 

The Edriophthalma aro divided into two orders, Amphi- 
poda and Isopoda, to which a third, Laimodipoda, is some- 
times added. 

The nniphipods have their branchixe or gills in the form 
of largo membranous vesi- 
cles placed at the base of 
the walking thoracic legs, 
on their inner side. The • 
thorax is composed of 
seven free segments, each 
with a pair of walking 
legs. The abdomen is 
well developed, and of h ' 

seven segments, and its Common Sand-hopper, 
appendages are elongated, 

narrow, and fringed with hairs. The three hinder pmrs are 
bent backwards, and, along witlj^f ho tciminal portion of the 
abdomen, form a sort of fin, which sor\'C8 tho animal tor 
swimming or leaping. The females carry their eggs under 
the thorax, between certain scides or vesicles at tiie base 
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of the legs, whidi fonn a kind of pouch. In this position 
they are hatched, and the yonng remain attached to the 
legs, or other parts of the body of the parents, until they 
gain eafBcient strength to swim and take care of themselves. 

The body of an ampbipod is laterally compressed and 
has great mnseolar power. One of the commonest species 
of this group is the Sand-hopper {Talitrua locuata)^ found 
in great numbers on the British coasts, living between 
bi|^ and low water mark, burrowing in sand, and feeding 
on decaying seaweed and animal matter. Its leaping 
powers are very great. In the order Isopoda the abdo- 
men, instead of carrying swimmerets, carries plate-like 

bodies which have a 
respiratory function. 
The Lficinodipoda are 
forms most of which 
should be regarded as 
degenerate amphi- 
pods. The Skeleton 
Shrimps (OapreJla) 
have the abdomen 
quite rudimentary, 
the first tlioracic 
segments fused with 
the head, and the first two pairs of legs attached to 
this part They are found on our coasts among marine 
plants, creeping along in the same way as the looping ** 
caterpillars, often bending themselves ba(!k with great 
rapidity, and applying their anicnnaQ to varions parts of 
their body, while in swimming they bend the two ends of 
the body downwards. The Whale-lice (Cyanus), parasitic 
on whales, should probably be placed with the Isopoda. 

UDUGATION (Lat. educo, I lead fortli) is the science 
of human culture and the art of training the faculties of 
man to their best uses and their highest results. It has 
been called the Georgies of the soul.” By it the young 
are prepared for the proper fulfilment of the duties of 
civilized life, Man is the tnio “ Wealth of Nations,” and 
education seeks to roalizo all that is in man as man. It 
aims at securing the healthy giowth and duo development 
of all the activities of the body, mind, and will, so that 
each person may bo able to have a fair start in life and to 
act well, as members of the community, under a right sense 
of all life’s responsibilities. The teacher moulds what is 
plastic, trains what is pliant, exercises all the innate and 
actual powers of his pupils. Education cultures all human 
capacities so that men may receive and impart happi- 
ness. It is man’s real outfit for social existence. As 
such education presents itself in three aspects — (1) Hy- 
gienic, (2) Mental, and (8) Moral or Keligious. It shows 
us how, Ist, to nourish the cliild in bodily health and 
to cherish in it feelings of love and goodness, with a 
knowledge of right and duty ; 2ud, to awaken and exercise 
the mind's jierceptious of nature and conceptions of ti-uth ; 
Brd, to inform the intellect and habituate it to know, ad- 
mire, desire, and do what is right ; 4th, to enlighten and 
discipline the conscience, and at length incline and enable 
it to feel, think, and act as a responsible moral agent. 

When considered as an applied science education com- 
prises the following parts: — 1. Primary or Elementary, 
including reading, the means of acquiring a knowledge of 
the thonghta of others by signs; writing, the means of 
communicating our thoughts to others by signs; arithmetic, 
the liieana of computing, by signs, the numbers and quan- 
litieB of things ; object lessons and history — by the former 
we are taught something of nature al^vG, below, and 
around us, as well as the laws by which it is regulated ; 
and by the latter we gain tome knowledge of the race to 
which wo belong, its doin^ duties, and hopes. 2. Dtsefp- 
iwitiry or Secondaiy— all Sat improving information ^ch 
goes to make a man able and wise, the gymnaatica of the 
mind, t.g, grammar, physiography, mathematics, litera- 


tnre, classical training, health-science, political and sodal 
economy, and the practical acquisition of modem langnagea. 
8. UnivwHty or liberal Studies — all that superior cul- 
ture designed to make thought a pleasure and learning a 
refining delight. 4. iVq/iMwional— those brandies of know- 
ledge which are necessary for exercising the higher voca- 
tions, of artist, author, diplomatist^ journalist, lawyer, 
linguist, merchant, physician, preacher, statesman, scientist, 
teacher, Ac. 5. Technical or Industrial, mau^actnring 
and artistic— the special training required in agriculture, 
arts, commerce, en^neering, and manufactnres. 6. SWp- 
plementary^ under which may be ranged all those studiea- 
aml pursuits which are of interest to tlie individual and 
for the time, as biography, numismatics, bibliography; 
those gratifying to the curiosity or the taste, as arcbaaology, 
concliology, (esthetics ; those calculated to bring men together 
sympathetically from a common bent of imnd, fancy, or 
hobby; as well as tlie ordinary every-day information 
required in common life, sneb as is stored up in almanacks, 
classified in handbooks, and met with in newspapers. 

A somewhat more scientific or theoretical outline of 
education or systematic pedagogy arranges its matter into 
these groups: — 1. Physical — that which makes and keeps 
the body healthy; trains it to nsefulness, pliancy, and 
elegance; and induces, by gymnastic drill and a&letic 
exercises, skill of muscle and ncr\T, acuteness of sense, 
and bandy readiness of frame. 2. Inatrumental^Oy 
elementary, as reading, writing, and arithmetic ; (2) tech- 
nical, as drawing, a knowledge of the use and manipula- 
tion of objects, products, machinery, Ac.; (8) mental: 
words and their uses, composition, bookkeeping, Ac. ; (4) 
professional : the arts and duties of business, office, factory, 
workshop, warehouse, field, or sliipboard. 3. Informing^ 
as grammar, geography, history (civil and natural), govern- 
ment, taxation, finance, the progress of events, and an 
acquaintance with topics of every-day interest and neces- 
sity. 4. Culturing^ as logic, rhetoric, mathematics, scienco 
(physical and social), philosophy (ethical, mental, and 
political), statistics, laugnage and litoratnre (ancient and 
modern), criticism, &c. 5. Morale i.e, relating to duty— 
personad, family, civil, social or legal. 6. Political^ con- 
cerning tlie rights and responsibilities of citizenship in 
private, public, or official life. 7. Philoaophical^ in regard 
to (1) the theory of life, thought, and action, and the 
legislation founded on it; (2) scientific ethics and sod- 
olugy, the history of systems of thought on man, life, and 
society. 8. jEafhetic — (1) the kiiewledgo, practice, and 
enjoyment of the fine arts; (2) the perception of the 
sublime and the beautiful, and tbj donght derived from 
natural scenery; (3) the nature, uses, and pioasures of 
poetry and imaginative literature. 9. Heligioua^ dealing 
witli (1) personal piety; (2) public worship, and the rights 
and duties of fellow-worshippers; (8) the spedal duties of 
members, adbei’ents, and officials in relation to their own 
and other creeds; (4) social efforts and home influence, Ac. ; 
(6) missionary ent^rise — home and foreign ; (6) individual 
example, state regulations, and church arrangements; (7) 
public worship or national recognition of God. A theory 
of education may also be presented to tho mind in (1) its 
nature, (2) its form, and (3) its limits ; in its particular 
elements, as (1) physical, (2) practical and moral, and (B) 
intellectual ; and in its special systems, as (1) tlMOcratic, 
(2) national, or (8) liumanitarian. These arc next found 
dealing with, a, poisonal culture ; 6, special callings ; c, the 
duties of home and citizenship. 

Bistory, — Tho history of education leads ns to trace 
tho means employed in the training of children under 
patriarchal rule, as in the earlier races lof the earth; In 
the family circle, as in China; in tribes, as among many 
savage people ; in castes, as in India and other Oriental 
lands ; for miUtary purposes mainly, as in Persia, or for 
priestly ones, as in Egypt and among the Celtic Druids. 
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It was punned in ancient Greece with a philosophical 
design, and in Borne with a practical one. In medisBval 
Enrope and in modem Tibet an ecclesiastical bent* pre- 
vailed ; in America, German and France a political in- 
tent to a large extent regulates it. It has not been 
pursued in the past with the single object of making the 
best of a man for himself, and doing the best with him in 
society — ^as the culture of life. Hence we require to trace 
its course through slight indications of facts brought to- 
gether and arranged by a few theoretical links. In the 
primitive forms of life the chief lessons of the young would 
be to obey at home, to help with the flocks or toil in the 
fields, and to refrain from ofiences against parents, friends, 
and neighbours. So long as pastoral and agricnltuTal 
occupations prevailed, this or little more sufficed. When 
tribes became nomad, and the bow, the spear, the sling, 
and the crook were employed, skill in them would be 
tauidit. * In the dawn of civilization only the priests and 
their assistants required mental training and moral culture. 
Hieroglyphics wrapped up their professional secrets for 
cure of body and for care of soul. Among the Jews the 
schools of tho prophets were training colleges for the 
brighter minds among the peo])le of Falostlne. The study 
of the law, hieratic writing, music, pootry, and tho order of 
nature was pursued in them. The pupils learned to com- 
pose annals, give counsel, expound the sacred books, and 
prepared themselves to receive and execute tho commis- 
sions of the Divine Spirit when he had need of them. 
After Solomon had wisely advised the Israelites to tmiii 
up a child in the way ho should go,” some mode of educa- 
tion seems to have been adopted; for wo read of *^the 
bringers np of tho children (2 Kings x. 5), as well as 
“tutors and governors” (Gal. iv. 2); and the prophets 
straitly charged parents to teach their children concoraing 
tho works and ways of God. 

Similar institutions for priestly culturo existed in other 
Eastern lands, and thus there arose the distiiictiou between 
clergy and laity, which has continued through so many 
ages, and passed even into Western states. 

The Greeks looked on strength of sinew and beauty of 
body as of vast importance. To secure these the Dorians 
invented gymnastics. We know from Homer that tho 
higher classes were trained in nratoiy, statesinansliip, and 
w-ar ; learned the myths and legends of their country, and 
were versed in poetry, music, and medicine. A highly 
educated priesthood existed both in Greece and Borne, 
learning, however, was not confined to that class. Tlie 
love of wisdom — philosophy — was the leading mark of the 
Hellenic race. Their zeal for culture called forth a class 
of teachers— tlie sophists — ^who popularized the knowledge 
and fashioned tho opinions of their ages. Socrates taught 
men to exercise their minds for tho discovery of truth. He 
was Hie gymnast of the intellect, training it to sec, think, 
and act. Plato, the earliest systematic writer on educa- 
tion, could not easily satisfy himself with a theory. In 
“ Phmdrus” he advocates search for tho true, practice of 
the good, love of the beautiful. He explains in “ ThcsDtctns ” 
what true knowledge is. Ideal good is discussed in 
“ Philebus,” practical good in “ Ghaimides.” The beauti- 
fttl is expounded in “Hlppias Major.” In other dialogues 
of singular dramatic liveliness, moral enthusiasm, and keen 
logic, he treats of holiness, virtue, courage, wisdom, &c. 
In the “Laws” (ii.) and the “Bepnblio” (vii.) ho gives 
two difierent forms of his ideal of education — tliat it Is 
the production, in a healthy body and a sound mind, of 
right desires and fitness for citizenship. Xenophon's 
“ Cyropsedia” is imaginary rather than historic. He, like 
Plato, thought eeducation was the art of forming the 
dtizen. His schoolmasters are those who are likely to 
make the best boys. His pupils are taught justice, self- 
control, and gratitude, and trained to use the bow, the 
javelin, and the sling. The value of such discipline is 


exemplified in that “ Life of Cyrus.” With Plato educa- 
tion was the forvMT^ with Aristotle the informer of the 
soul. The latter by his “ Organon” became for centuries the 
trainer of the human race. Bight thinking was with him 
the key to true knowled^, which is exporienoo un^rstood. 

Athens became the university of Borne. Sriiools existed 
in Italy for instrnction in reading, writing, and arithmetic; 
.hut Greek was the language of culture. Cicero and 
Quintilian, our great authorities on Boman educationy 
show ns that the course of study embraced composition, 
oratory, mental and moral pliilosophy, &c. But tliough 
many Greek teachers dwelt in Borne, it was usual to resort 
to Athens for the higher instruction. Cicero thought men 
should be trained in virtue, amiability, and groatnoss, and 
in subordinating all th(»r faculties to what is practical in 
time and circumstances. Quintilian recommended Greek 
to be learned even before tho mother tongue. Both being 
rhetoricians gave an undue bias to the study of the plau- 
sible. Ability and pliability formed, in their ideal, a com- 
plete man; and hence they advocated dexterity in the 
elementary subjects, readiness in speech, and knowledge of 
myths, legends, pootiy, and history. The pedagogue regu- 
lated life and manners; the schoolmaster inculcated in- 
struction and exercised the mind ; the father governed the 
character and will. In this Homo imitated Greece; in 
neither did the million — the helots and slaves— obtain any 
education. * 

The Christian church received from its Founder tho 
command to teach all nations.” In this lay tho germ of 
popular education. All the great schools and communities 
of .scholars w(‘re connected with the church and its missions. 
Fitness for life and duty were less preached than strength 
of faith and similarity of creed. During tho middle ages 
the clergy and the laity were clearly distinguished. The 
monks wci’o taught that and what they might teach. The 
trivium (grammar, logic, and rhetoric) and the queui- 
rivinm (music, arithmetic, geometry, and astronomy) 
formed the seven pathways of knowledge. Tho knight was 
taught to ride, fence, shoot, swim, hox, hawk, play chess, and 
sing love songs to his lute and his lady. The toiling 
mosses tilled llic soil and wrought at handicrafts. Tho 
merchaut classes established guilds. Professions developed 
uiid a]iprenticebhip provided for such technical education as 
was required. CharlemagnU, desiring to nilo over an 
enlightened people, set schools afoot in the chief cities of 
his empire. lie enjoined the bishops to see that the 
children in their dioceses were learned in grammar, aritli- 
iiietic, music, and gospel truth. Greek poetry was com- 
mitted to memory, and astrology was a favourite pursuit. 
The impulse to higher studies came from tho Arabs, Jews, 
and Moors of Spain. These sought to restore the culture 
of Athens. They translated Greek writers into Arabic. 
At Bagdad and Culiu universities were founded, and 
thousands thronged them. The Eastern empire reimpreg- 
nated the Western with the love of letters. Byzantine 
Greeks gave skill to tho intellect, but loft the heart un- 
touched. The Institution of universities and the cultiva- 
tion of modern tongues ; the culturo in writing, the multi- 
plication of books, the study of the Roman law, and the 
need which thus arose for a renewed examination of tho 
l.atin language, excited the minds of men and increased the 
number of those wdio sought knowledge. Learning revived. 

Gerard Qroot in tho northern Netherlands founded 
the Society of the Brethren of tho Common Life in 
1340. Under this pupil of Gerson and friend of Rays- 
broeck, favonred by the dukes of Brabant and tlie counts of 
Holland, schools spread from the Scheldt to the Yistnla, 
teachers were trained, manuscripts were transcribed, and 
instrnctivo books were writtq)n. When printing made 
books readily accessible schools increased rapidly. Scholars 
like Erasmus passed from land to land, canrying the torch 
of knowledge as they went. Luther's appeal from pope 



EDUCATION. 


186 


EDUCATION. 


to people carried the need of learning into the cottage. 
Meluncthon, the preceptor of Germany,” and his friends 
urged the attainment of knowledge. Where the revival of 
letters and the Reformation moved together schools multi> 
plied. In Germany the nation^s leaders were edneationists. 
So were they in Scotland. Knox, Buchanan, and Mclvillo 
are as noted in scholastic ns in national or ecclesiastical 
history. In most other lauds education was dealt witli 
mainly as a minor branch of religion and an outlet for 
bonevolonee. Schools were mostly benedictions or church 
pertinents. JMuntaigne insisted that have not to 
train a soul^ nor yet a body only, hut a man,” and he j 
objected to giving children ‘‘a smattering of everything in 
general, but nothing to the purpose in particular.” 

The practical systems of instiniction pursued by Valentino 
Trotsoudorf of Goldberg and John Sturm of Strasburg 
became tho models on which the grammar or classical 
schools of Germany were formed. .Icrome Cardan gives, 
in his little “Book of Precepts” and in tlie account of 
the training of his cliildi’cn, both pioverliial and jiractical 
illustrations of his theoiy of culture. 'J’lie Jesuits took the 
management of education in the Papal stales. Under 
the Jansenists at Port Royal a collegiate life was led 
which almost realized the fascinating fancy of Milton. Bnt 
Aniauld, Pascal, and Nicole’s “ gardim of ease and grace” 
failed before the hot zeal of their opponents. Wolfgang 
von Ratich proposed an improved sdliool system to the 
German diet (1612). J. A. Conienins, an Austro-Slav 
and a Moravian brother, devoted his life to improving tlie 
instruction and discipline of schools, and making man 
through them surely, easily, and solidly wise and holy. 
Ho is the chief of modem didactic educationists. Ascbani 
liad before this written his “Schoolmaster” (1570), and 
Mulcastcr his “ Positions” (1581). Milton, through Uart- 
11b, had been led to study Coineiiiiis, and to eompuse his 
“ Tractate on Education.” The Commonwealth Parliament 
entertained tho idea of endowing a universal college for 
“the advancement of learning” on Bacon’s ideal. Then 
the times changed and enthusiasm waned. John Locke’s 
“Thoughts on Education” (1690), though discursive and 
irregular, advocates tho cjireful development both of body 
and miud in manliness, wisdom, and virtue. 

These great writers had not yet reached the idea of 
education for all. Dofoe spoke a strange doctrine to Eng- 
lish ears when he, about 1692, in an “ Essay on Projects” 
protested against making women “ only stewards of our 
houses, cooks, and slaves ; ” and uttered this general prin- 
ciple — “ The soul is placed in the body like a rough dia- 
mond, and must bo polished, or the lustre of it will never 
appear. And ’tis manifest that as the rational soul distin- 
guishes us from brutes, so education cm-ries on the dis- 
tinction, and makes some less brutisli than others.” In 
1745 Bishop Butler announced the view “that children 
hod os much right to have some proper education as to 
liavo their lives jflresijrved ; ” that “ they ought to be in- 
structed and exercised in what will render them useful to 
society, secure them from the present evils they are in 
danger of incurring, and jirocure them tliat satisfaction 
whi^i lies within tho reach of liuman pmdence ; ” and that 
“ the public ore as much interested in tho education of poor 
children as in the preservation of their lives.” A century 
and a quarter elapsed before these thoughts ripened into 
legislation in Englandl 

Meanwhile, “ Emile,” a romance of education, by J. J. 
Rousseim, wMch maintained that man should have a strong, 
seraiceaDle body, well-trained muscles and nerves, and 
ought sot to he required to obey, but be led by comrade- 
ship, grew into enqyolopiedism and the Revolution in France, 
and roused men to oon8idor.anjw the nature and need of 
cdueatiom Kant philosoj^ized on pcddeutics ; Goet^ 
in “ VTilhelm Meister ”(B. ii.) supplied his ideal of tnuni^ 
a living mind for living its life aright ; Fichte explained “ tho 


vocation of man ” and of “ the scholar ” to bo “ duty, intelli- 
gence, and effectiveness.” Herbart taught that education was 
“ the transmission to a new generation of tho results of the 
accumulated experiences of the race.” Basedow's “ Philan- 
thropin,” a model school founded to realize Rousseau’s views, 
tliough supported and imitated by Campe, Kolbe, Ac., 
failed ; and only SiUzmann's institution at4Schnepf entbal, near 
Gotha, conducted on Basedow’s principles, survived the Re\^o- 
lution. Pestalozzi, stirred by “ Emile,” proclaiming that 
vice and misery arose from ignorance, entered on a crusade 
against thoir cause. Men’s souls were inflamed by his zeal ; 
he moved Europe to undertake in some fashion tho cultivation 
of souls as well as soils, and education became the enthu- 
siasm of the age. Poets sang of it, philantliropists estab- 
lished societies to promote it, projectors of systems of 
teaching sprung into notoriety and infiaence, politicians 
sought t-o have schools diilused, tho church bad its interest 
quickened, and the political economy of scholarsliij^ took 
“a now departure.” Frabel founded the Kindbboauten. 
The worth of man as an article of culture, and of educa- 
tion as a national industry, gained public attention. 

The United States of America . — In tho early national 
legislative recognition of education America holds a dis- 
tiuguishod place. There universal suffrage and universal 
education condition each other, and tho culture of humanity 
is brought within the sphere of the state. One of the 
earliest Education Acts of the original colonists of Massa- 
chusetts Bay, incorporated in 1628, was passed in 1632. 
It required householders to give “ their children and 
apprentices as much learning as would make them able to 
read perfectly the English tongue, and know the capital 
laws ” which they wore bound to obey. A law making the 
support of schools compulsory and education free and univer- 
sal was enacted in 1647. This was confirmed in 1692, rc- 
oIHnnod in 1780, and expressly made a state hiw in 1780. 
An “appropriation,” either in taxes or in land, is sot aside in 
each school district for the proper and adequate provision 
of instruction in each township, and since 1835 a perma- 
nent fund for the support and encouragement of education 
has been established. The management of this fund was 
by the legislature intrusted to a board of education in 
1837. This has formed the model on which the Atlantic, 
the central, tlio western, the Pacific coast, and tho southern 
states have all, though at more recent dates and with 
several sliglit differences, moulded their school i^stem. 
The plan is so elastic and expansive, in regard to course of 
studies and thoroughness c»f instruction, that it may be 
utilized in all places and adapted to all wants. The state 
demands tliat suitable schools shall exist and be maintained 
in a given population. It leaves the nature of the sdiool 
buildings, the choice of teachers, the supply of books, and 
the oversight of tho instruction in the hands of the local 
committee ; and though it decrees that children must be 
taught, it loaves the enforcement of the law mainly with 
tho local administrators. In most cases the sdtooling is 
free, the Biblo is read, but doctrines are not taught. The 
teachers are examined and certificated, generMly by local 
boards. Normal training schools wero insritnted in Bos- 
ton in 1889, and have multiplied greatly. Schools are 
usually open to boys and ^Is, though each sex is taught 
apart. The classing of schools has been found difficult, a 
closer community of interest among teachers and between 
teachers and their employers being rcqnired ; and greater 
uniformity of administration has been aimed at, since the 
great war has made the union more compact, and the 
benefit of education more felt and better appreciated. The 
American statistics of educatiou ore very complete, and 
the reports of the bureau of education highly valuable. 

Cremaay.— Among the states of Europe, Pmssia long 
enjoyed the hipest repntation for the excellence of its 
provisions for the education of the people. Not only in it, 
but in many of the other territories aggregated into the 
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Oerman Empire in 1871, the oblij^tion of pariehes to 
provide and children to attend school was taught among 
the minor morals, and was soon embodied in law. It was 
felt that the moral and intellectual well-being of tho 
people depended on the training given thpm, and henco 
school instruction was made the subject of careful 
legislation. In f722 Frederick William 1. in Prussia 
established a direciorium for the management and exami- 
nation of the schools under the control of tlie crown. 
Frederick the Great laid down in the “Landrecht” the 
principles on which legislation ou education is to tins day 
based in Gennanj. Aided by Von Stein and Von Harden 
Frederick William III. sought by education to reorg»inize 
the state. A government department of education was, by 
the advice of Wolf, Schleiermacher, and Humboldt, insti- 
tuted, and put under a nisponsible minister in 1817. Its 
regulat^DS are of the most thoroughgoing sort. Inspec- 
tion ')>revails through tho whole course of the schools. The 
folk, village, or parish school is controlled and managed by 
a committee of magistrates, clergymen, and householders 
in the district Every inhabitant wbo cannot or will 
not procure tho necessary education for his children at 
home is bound to send llicin to school us soon as they 
have reached five years of age” (Code II. xii. 43). This 
school-duty is compulsory till the completion of tho four- 
teenth year, under penalty of (1) fine, (2) impris<jnmcnt, 
and (8) withdrawal of chdd from their care and putting it 
in public ward. These schools are supported by a school- 
rate levied on householders and landowners, unless from 
poverty the state requires to give imperial aid. This rate 
must provide (1) suitable salaries and retiring allowances 
for teachers, (2) proper schools for teaching and exercise, 
(3) furniture and apparatus, and (4) free schooling to the 
poor. Besides elementary schools, larger places and towns 
must have burgher schools, to provide for higher instruc- 
tion, and gymnaaieiiy for giving a general scientific culture, 
or reaUchulen, supplying practical training for business 
and life. Test examinations regulate the passage from 
class to class and from school to school. There are also 
infant schools, orphan schools, and rescue schools, for the 
care of bereaved or parentally u(;glected children. Teachers 
are trained in normal scliools, and must be ccrtidcatcd for 
capacity and morality. Wliere population allows and 
opinion requires, schools for Protestants and for Cutliolics 
must be held separately. WJiere tho pupils arc of “mixed” 
creed religious education is ^ven in tho schools by the 
clergymen of the parish, who have the general care of 
the theological teaching given In village schools. 

Similar educational enactments prevail in Denmark^ 
Switzerland^ and the minor members of the Gorman 
States* Confederation. Though in Austria and Hungar^j 
education has since 1849 been placed in charge of a 
minister of public worship and instruction, there are some 
peculiarities in which it differs from the German-speaking 
states. Boarding and technical schools are more numerous. 
Nearly the whole expense of instruction is provided for from 
general and local taxation, and is, through all grades, in. 
the main gratuitons. Edneation is almost entirely under 
the management of tho clergy, especially the Jesuits. Great 
care is devoted to technical or special training, and to tho 
promotion of science and art. 

France owes to a voluntary association, founded in 1816 
on the model of our British and Foreign School Society, 
tho initiation of the present national system of popular 
education. It was reorganized' as “ a Society of Public 
Utility” in 1831. Louis Philippe (who once himself acted 
as a schoolmaster in Switzerland) bestowed in 1883 the 
great educatioaal charter which forms the legal basis of 
tile school system of France; It was introduced by Guizot 
into the ebi^ber of deputies, passed, and has succeeded 
beyond the expectations of its promoters. 

At the request of the Count de Montalivet, minister of 


public instruction and worship, M. Victor Cousin and Marc 
Girardin made a thorough investigation of continental 
education ; and founding on their reports, the ground-plan 
of French instruction b^ boon laid out. A special minis- 
ter of education superintends the whole machinery of cul- 
ture. Prussia was most influential in suggesiivcness. Half 
of tho cost is borne by the departments and half by the 
national treasury. Teaching is free, from primary school 
upwards. Every school is inspected. Teachers, whether 
of public, private, or denominational schools, must have 
their diploma. Every commune must have its school, and 
religions teacliing is given in all. Normal schools are 
numerous ; colleges and schools for instruction in special 
branches — agriculture, forestry, farming, arts, tiades, and 
tho applications of science — abound. Colleges for prepara- 
tion for the civil, military and naval services, and acudcinios 
for instruction in law, literature, niedicmo, science, and 
theology, aro well distributed. Recently the establishment 
of technical scdiools and commercial academies has received 
much attention, and th(5 compulsory provision and recep- 
tion of education has been insisted on. Books, methods, 
apparatus, buildings, appointments, dismissals, rotireineiits, 
&c., arc all regnlated by the administration. Tho public 
teacher is a civil servant. 

The law regulating the cmplojTncnt of children in manu- 
factories in 1*' rauc(} provides that no diild under eight years 
of age shall work* in a factory ; all between eight and 
twelve BO employed iiinst attend scliool, and the same 
obligation is imposed ou those under sixteen, unless they 
can produce a certificate to show that they have received a 
sufficient degree of primary instruction. 

Holland , — In the Netherlands each district must have, at 
least, one elementary school, supported by tho local public 
funds. All teachers undergo examination before being per- 
mitted to t(‘acli, and all schools ore under government in- 
spection. lieligious instruction is excluded from public 
schools, whether clcintinfary or higher. On this account 
several societies linvo been iiistitutod to provide privabj 
schools ill which religion xnay bo taught. There are national 
normal schools ; but these societies have a normal school of 
their own. Attendance is not compulsory, but the teaching 
is solid, thorough, and useful. AthensBums and other insti- 
tutes supply the higher traming under the supervision of 
the nnivorsitics. 

Russia , — Education in Russia has not yet been thoroughly 
nationalized. Yillago schools aro upheld mainly by voluntary 
funds ; the gymnasia in the provincial towns are in some 
coses endowed, in others supported from the imperial 
treasury. Boor students arc allowed maintenance at these 
and the universities. There is a minister of education, and 
many improvements in the diffusion, organization, aud 
teacliing of schools followed the abolition of serfdom. 

Italy , — Since the union of tho Italian peninsula into a 
kingdom great eflbrts have been mode to increase elementary 
schools aud to provide for adequate instruction in them. 
Nonnal schools, following the British model, have been 
established, and as teachers are prepared they are speedily 
“placed out” in new public and endowed schools. The 
educational progress made is of happy promise, because the 
ministry are acting witii judgment and toleration. Higher 
education has also been remodelled and extended. 

India , — In each presidency of India there is a director of 
public instruction, who has under him a body of trained in- 
spectors, by whom tho schools in tho several circles are over- 
looked. Priinniy or popular schools have been instituted ; 
secondary and middle-class schools of two sorts are provided, 
and a university in each presidency “ crowns the edtflce.” 
The schools are supported in part locally and in part out 
of tho public exchequer ; schools for natives, taught by 
native schoolmasters properly trained, are numerouaf and 
technic^ collogos have been established in many of the large 
centres of population. 
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./qpan.— A sodal and political revolntion in Japan, in I 
1868, led to the recognition of the importance of edncation. | 
Tlie now government eatabliriied a bnrean of education, 
introduced a number of teachers, and sent into different 
countries a seleeted number of youths to be trained in- 
tellectually and technically. A large number of these, 
besides several English and American teachers, have been 
put in charge of spools. English is taught America has 
been chosen as the model of their system of free schools 
and colleges. The governmental arrangements are very 
thorough ; and caste having boon abolished, great energy has 
been devoted to the promotion of a system of education 
for all classes, conducted under and inspected by the state. 

England — It took England a long time to exchange the 
idea that edncation is a charity to that of its being a right, 
a duty, and a safeguard, but it came to that at length. 
The great public schools of England liave a long and 
honourable histoiy. Eton was established by Henry VI. 
in 1441 ; Winchester, by William of Wykeham, 1387 ; West- 
minster, prior to the time of Edward tbo Confessor, but as 
it now exists by Queen Elizabeth, 1661; Charter-House, 
by Thomas Sutton, 1611 ; Harrow, by John Lyon, yeoman, 
1671; Kugby, by Lawrence Sheriff, 1667. These are 
endowed seminaries, in which are combined the charac- 
teristics of a buarding-houso and a school. Many endowed 
schools, supported by funds given or lands appropriated to 
their perpetual use, have equally early dates assigned to 
their foundation. Harrison in his ^ ‘ Description of England ** 
(1686) states that “ there arc? not many corporate tow'ns 
now under the queen's dominion that have not one grammar- 
school.” These schools w'crc comprehended under the 
general legal title of charities (Eliz. c. 43). I’liis indicates 
that education had no national 3‘ecognition and ])rovislon. 
Many of those schools are incorporated cither by crown 
letters patent or by Act of Parliuiiicnt, and so have a legal 
status. They are generally governed l>y trustees and 
regulated by visitors. I'rior to the lleformation almost 
all schools were controlled by and in connection with the 
church, and most of them were grammar-schools. From the 
Reformation until the present century endowed grammar- 
schools supplied a liberal education to those wlio received 
their training in them. Dame schools, private seminaries, 
and boarding establishments, following tlio law of demand 
and supply, provided for any other felt need. Many charity 
schools were founded in 1687 ; betw'ccn 1696 and 1741 
the Society for Promoting Christian Knowledge founded 
nearly 2000 schools, and Queen Anne encouraged parochial 
charity schools and promoted them by her bounty. The 
educational movements in Germany, France, and Switzer- 
land created a stir, and somo anxiety arose to bring the 
schools of England into higher efficiency, and to spread 
their usefulness more widely. Early in the present 
century Owen. Rentham, Brougham, Homer, James Mill, 
&C., advocated national education. In 1818 (68 Geo. 
IIL c. 19) an ^^Act for appointing commissioners to 
inquire concerniug charities in England for the educa- 
tion of the poor ” was passed. Tins commission was con- 
tinned and renewed under several Parliaments. Similar 
commissions have frequently been appointed. In 1820 a 
Parish Scliool Bill and a Cliarities licgulatiun Bill were 
introduced by Henry (afterwards Lord) Brougham, but 
dropped. In 1830 he reintroduced them. Again in 1837 
and 188p ho pressed thorn, greatly altered however, upon 
tlie House of Commons. He proposed to establish a system 
of national education which would not interfere with the 
vollintary efforts made or likely to be made by corporations 
or iudividnals, or in the then existing iustitutions, endowed 
or unendowed. “ An Act for improving the condition and 
extending the benefits of grammar-schools ” was passed in 
1888*, and in the same year Parliament appointed a con^- 
xnitteeof her Majesty's Privy Council to administer a grant 
made for the promotion of education, which had been first 


made in 1888. This grant was employed in aiding the 
erection of schools ; but in 1846, by a minute of the com* 
mittee of the Privy Council, it was extended towards the 
maintenance and the improvement of teaching in schools. 
Government iuspeotion, oapitation grants, and a codified 
system of study shortly followed, and led the way to the 
acknowledgment by law of the duty and right of every child 
to be educated. 

When the Revolution and the Pestalozsian fervour 
excited men, various means were adopted to increase the 
quantity and improve the quality of instraetion. Sun- 
day schools were introduced in 1780, and the Sunday 
School Union was formed in 1802. The Royal Lan- 
castrian Institution for training teachers on Joseph Lan- 
caster's system was founded in 1806. Bell's monitorial 
system of teaching was promulgated at Madras in 1789, 
and published in London 1797. The National^ Society 
for PromotiDg the Education of the Poor in the Prinf^leB 
of the Established Church was founded in 1811 and 
adopted Dr. Bell's metliods of teaching. The British 
and Foreign School Society adopted the nearly similar 
system of Joseph Lancaster in 1812 and united the dis- 
senters into an active body. Both societies established 
model schools and training colleges for teachers, and spread 
through England schools and schoolmasters. Wllderspin 
and Owen instituted infant schools, and the Home and 
Colonial Infant School Society developed that system in 
favour of the church. The Central Society of Educa- 
tion in 1836, under its president, Thomas Wyse, M.P. for 
I'ippcraiy, was started to provide exact information on 
education and to impart moral power to the movement for 
encouraging it. These agencies acting on the government 
secured attention to tbo topic ; and led to the parliamen- 
tary grants being looked on as a recognition of the nation's 
interest in the proper upbringing of children. The rapid 
growth of demands on the national exchequer, and the 
keen interest felt on the subject, made education one of the 
main controversies of tho time. Lord Kerry's report, as 
it is called, of 1833 had excited great efforts on all sides 
to lessen ignorance. Both the National and the British 
and Foreign School Societies redoubled their zeal. They 
were compelled, after careful inquiry, to confess much 
deficiency both in quantity and quality. The Voluntary 
School Society and the Congregationalist Board of 
Education were founded in 1843, and nearly £200,000 
were raised for improving tho educational machinery in 
destitute places. The Ragged School Union in 1846 took 
up the task of dealing with the extremely poor. Willing- 
heai'ted though many wore, govemm'jnt was compelled to 
increase its grants, and succeeded tnereby in stimulating 
interest in tho training of tlie labouring classes. After tho 
publication of tbo mlnntcs of 1846, under the impression 
that the plan prescribed therein still left the origination of 
schools to the chance or caprice of voluntary agencies, the 
Lancashire Public School Association, on the model of the 
Anti-Com-Law League, was formed in 1847, to secure the 
< establishment by law of a system of free schools, supported 
by the rates, imparting secular education guarded by a 
conscience clause. The movement was made national in 
the same year, and a literature of pamphlets was soattored 
broadcast over the country. Wm. J. Fox brought in a 
bill in 1860 to effect the objects aimed at, but It fafled to 
secure acceptance, and agitation became intensified. The 
education of the people” formed the cry of the day. An 
Industrial Schools Act was passed in 1857. School ships 
were established in 1859. But these only excited the 
desire to know why poverty and crime should not be 
lessened beforehand by the use of compu9sion. At last, 
anxious to bring agitation to a close, Lora Bussell in 1867 
proposed a motion in the upper chamber that “ every child 
has a right to instruction, and that it was advisable to 
appoint a minister of education.” The rejection of this 
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proposal inflamed the conntiy. The oompnlsoxy ednea- 
tioniata started a league at Birmingham and the denomi- 
nationalists a union at Manchester in 1869. The Society 
of Arts brought the chiefs of these bodies together at a 
conference in 1870, when the main elements of a bill were 
agreed to. These formed the basis of the Education Act of 
187 0, brought in aid carried by the Right Hon. W. £. Forster. 
It was a large, liberal, and practicfd endeavour to bring the 
education of d:he country into general ofTectiveness, on a 
system at once comprehensive and elastic. It was a com- 
promise. It Duilt upon the old foundations, connecting 
itself with what was done before. It made use of all the 
available voluntary efforts of the friends of education, and 
did not affect their institutions, unless they wished to bo 
brought under the sweep of Us enactments. It (1) forms 
the wholo country into school districts — Ist, the metropolis ; 
2nd, thg boroughs, except, 8rd, Oxford ; 4th, other parishes 
whefh voluntary schools are deficient or inefficient — but 
where education is sufficient, efficient, suitable, and well 
distributed no school district requires to bo formed. (2) 
Ordains a school board to be elected in each parish where 
it is needed, and gives directions for the proper election 
of the same. (3) Requires those school boards which hold 
office for tbreo years to provide school accommodation 
and efficient teaching for tho children in their districts. 
(4) Regulates, Ist, tho constitution, duties, and proceedings 
of school boards; 2nd, the appointment of officers and 
managers by the scliool boards; Srd, tho payment and 
remission of fees ; 4th, the auditing of accounts ; fith, tho 
purchase of sites ; Gth, tho taking over of schools. (6) Em- 
powers the use of compulsory measures to secure attend- 
ance. (6) Fixes the tenure of the teacher at tho discretion 
of the board, and arranges for his removal when necessary. 
(7) Puts the power of assessing a rate in the hands of 
tho school board, and tho responsibility of accounting fur 
the same to the localities as well as to the department. 
(B) Provides for — 1st, tho inspection of schools; 2nd, the 
administration of grants; Srd, tho use of small endow- 
ments and charitable trusts ; and 4th, the requiring and 
receiving of full infoiTnaliou on such points as the depart- 
ment may from time to time desire. (9) Enforces the laying 
of an annual report before Parliament by the department 
of their proceedings under the Act. (10) The metropolis 
is mado the subject of special arrangements as to — 1st, the 
constitution, divisions, and boundaries of its districts; 2nd, 
the number of members of board to be elected ; Srd, the 
order and mode of their election; 4th, their borrowing 
powers. (11) The conditions on which grants in aid of 
public education are given to managers of schools are laid 
down as — Ist, tho proficiency of the scholars ; 2nd, their 
attendance ; Srd, the observanco of the conscience clause ; 
4tb, that the schools are used for tho education of the 
classes who support themselves by manual labour. Of tho 
more important clauses tho following relate to — I., the 
local provision for schools, their supply, management, and 
maintenance, 4-28 ; II., the oonstitntion of school boards, 
29-52 ; III., the school fund and finance, 53-62 ; IV., the 
mode of dealing with defaulting boards, 63-66 ; V., the 
returns to be made and the infonnation to be given, 95 
and 67-72; VI., the procedure at public inquiries, 73; 
VII., the attendance at school, 74; VIII., the administra- 
tion of the parliamentary grants, 96-100 ; IX., the tenure 
of office, 96; X., the ratepayers* right to inspect the books 
of the board, 87. ^ An amended Act was added, to bo con- 
strued with this, in 1873. It, I., provides for the payment 
of fees for poor children, 8 an'd 4; II., regulates elections, 
5-9 ; and IIL, makes miscellaneous changes os regards — 
Ist, loans, 10 ;• 2nd, union of detached parts of parishes, 
11 and 12 ; Srd, acceptance of gifts for education, 18; 4th, 
the issue of notices, 20; 5th, making returns, 22, and 
examination of acooonts, 17 ; 6th, legal proceedings, 28-25. 
Tho Act of 1876, which makes fu^er provision for 


elementary education, (1) declares that it Is the duty of 
parents (or ^rdians) to educate each child; (2) legn- 
lates employment, which is not to be undertaken at an age 
less than ten, nor without (a) certificate of proficiency, or 
(5) as half time, even then under penalty, 5-9, 11-18, 
87-89; (8) permits and arranges for industrial school 
attendance, 14-17 ; (4) allows fees for poor clever children 
to be paid out of parliamentary grant; (5) requires cer- 
tificates of attendance and proficiency, 21-23; and (6) 
makes administrative provisions for the carrying out of the 
purposes of the Act, 24-86, and miscellaneous arrange- 
ments for the same end. 

Scotland , — ^The parochial school system of Scotland was 
a survival of Catholic ecclesiasticism. Many excellent burgh 
grammar-schools existed from a very early date besides 
tho church schools. Education was early cared for by the 
state. In 1494 tlie principles of taxation for educational 
objects and cotnpnlsory attendance were adopted. Parlia- 
ment then enacted that all barons and snbstantial free- 
holders throughout the realm should send their children to 
school from tho ago of six to nine years, and thon to other 
seminaries to be instructed in tho laws, that the country 
might be possessed of persons properly qualified to dis- 
charge the duties of sheriff and to fill other civil offices.** 
A penalty of £20 Scots was exacted from offenders. In 
1615 the Privy Council ordained the bishops and heritors 
to establish a school in each parish, and ass<*.ss the land 
for its support. Parliament confirmed that Act in 1683. 
The providing of a school- house and of a salary for tho 
teacher was mado compulsory on tho heritors in 1C96, and 
if they failed the presbytciy was bound to see this done 
at the heritors* expense. This school was intended to be 
the chief and model one, but it was expected that others 
would be provided on the same principle. This was not 
dune, though occasionally side schools were set up by 
endowment, subscription, or individual charity. The 
Society for tho I’ropngiition of Christian Knowledge in 
1 794 directed their attention to the scattered, insular, or 
intersected parishes, and in 1736 provided missionary 
catechists and teachers for the highlands and islands. In 
1794 a coiniiiittee of the General Assembly of the Church 
of Scotland sent a deputation of inspection tlirough needful 
localities, and education in Gaelic and English was increased. 
Having found tho labours of the parish schoolmaster of 

essential importance to the public welfare,*’ and ^^the 
provision made in tho previous Act altogether inadequate 
for a body of men whose labours are of so great public utility,** 
the salaries payable were raised in 1803, and a commodiuns 
house and garden were to bo provided. Every twenty-five 
years thereafter tho salary was to be rognlatod by the price of 
com. Owing to the population having increased, and being 
pthered into large centres of industry, the parishes were 
in some cases almost depleted and in others overgorged. 
There was tlicrcforo an Act passed in 1838 to facilitate 
the foundation and endowment of additional schools ** by 
sums voted by Pai'liamcnt for these purposes. In 1861 
the religious test, obligatory on schoolmasters, was amended, 
the mode of appointment changed, and tho tenure of their 
office altered, while their income was raised. This was 
the only one of five bills introduced into Parliameut be- 
tween 1854 and 1872 which passed. AVhen in 1870 the 
English Elementary Education Act became law, Scotland 
expected that on its statute-book an amended Act would 
be placed. A bill for that purpose was introduced, but 
from pressure of public affairs it failed to pass into law. 
In 1872— tho tercentenary of tho death of John Knox— 
the new Education Act of Scotland, tlie object of which 
was to furnish and make available to the whole people of 
Scotland the means of proenring efficient education, be- 
came the law of the land. It (1) created a Scotdi Edu- 
cation Department of the Privy Council to administer the 
imperial grants, and to detennine upon and regulate the 
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instructions to bo given in sohools; (2) establisbed a 
popularly elected school board — consisting of from five to 
fifteen mombers^in every parish and burglt, whose duties 
are — Ist, to manage all rate-supported schools within their 
district; 2nd, to see that the school accommodation is 
adequate ; 8rd, to provide and maintain efficient education 
f(ir all ; 4th, to enforce the procuring of suitable teacliing 
by all ; 5thf to impose rates fur the purposes of the Act ; 
fith, to take diarge of certain higher class schools ; Ttli, 
to receive and administer income and jroperty properly 
applicable to school teaching ; and 8t1i, to superintend the 
schools, teachers, funds, education, and school trusts of 
their districts — so far as they fall under the Act. (3) Gave 
sanction to religions teaching in schools, so arranged as, 
Ist, not to interrupt or interfere with secular instruction ; 
and 2nd, that cliildrcn may bo witiidrawn from receiving 
it without loss of any of tlie otlier advantages of the school. 
That the new system, which was to be more elastic yet 
more binding than tho former parochial plan, might get 
readily into working order a ISoard of Education was 
appointed for three years, and then it lapsed. Tho Act 
may bo summarized und(!r the following heads, the numeri- 
cal references denoting tho clauses in which tlic Jnfonnation 
is given: — 1. J'ho constitutihii of school districts, 1, 8-11, 
17 ; II., tho managnnont, 3-5, 8, 12-22, 48, 52, 67, 68, 
87, 70; 111., tho school accommodation, its supply and 
maintenance, 28-42 ; IV., finance and parliamentary grant, 
43-63, 67, 70, 78 ; V., teachers, 64-Cl, 76-78 ; VI., higher 
class schools, 62-64; VII., miscellaneous provisions — 1st, 
compulsory attendance, 60-78; 2nd, conscience danse, 
68 ; drd, inspection, 06 ; 4th, Acts repealed, 78 ; 6tli, 
dofinitions, 1; 6th, reports, 74, 76; 7 th, exceptions and 
exemptions, 12, 73, 79. 

Tho foregoing Act was amended in an Act to be construed 
as one with it in 1878, which inUr alia enacts (1) that no 
child under ton, or any child between ten and fourteen 
years of ago (unless having n ocrtitlcato or attending school 
as a half-timer) shall be taken into employment ; (2) re- 
stricts the age and hours of casual employment permitted : 
tho Act is to be enforced against parents, employers, &c., 
by school-board pfficers, factory inspectors, &c.; (3) an-anges 
for vacancies in school boards by resignation or death, and 
by disqualification for non-attendance and for liolding office 
under the board ; (4) regulates the examination of higher class 
schools, (6) provides for the franchise of teachers, (G) allows 
union of school boards, (7) empowers compulsory purchase 
of sites, (8) gives teachers aright to petition “tho depart- 
ment,” and (9) orders tho parochial board to pay over tho 
Bchool-rato without charging for levying and eollccting it. 
In 1882 the Public School Teachers Act provided (1) tliat 
three weeks’ notice of a motion for dihinissal of a teacher 
should be given to tho board and the teacher; and (2) that 
no resolution for dismissal should bo valid unless passed 
by an actual majority of tho whole members. (3) Sus- 
pension is permitted. An Act to reorganize the educational 
endowments of Scotland and increase their usefulness to 
boys and girls of promise was passed in 1882, under which 
a commission was appointed to have power to prepare drafts 
or schemes for tho future government and management 
of educational endowments, with special regard to higher 
or technical education. The Education Act 1888 renders 
attendance in school o>mpulsoiy till fourteen, except when 
cmployed*half time or having passed the fifth standard. 

7reiandL->*£ducation flourished in Ireland during the 
middle ligCB. Tho Celtic monasteries were centres of light. 
Their members devoted themselves to prayer, study, and the 
transcription of MSS. or the compilation of books. Mls- 
sionaiy zeal excited eagerness for knowledge. Not only did 
the monks carry learning abroad, as St. Columban did; 
but Scholars from every land and English stufiente of ali 
classoB found hospitable welcome, food, books, and instruc- 
tion in the schoob of the saints. Aldhelm (656-709) tells 


us tliat “troops of students” wore “daily transported** to 
Irish seminaries of “ unspeakable excellenoe,” and says that 
“ Erin, rich and blooming in scholars, is adorned like the 
poles of the world, with innumerable bright stars.” After 
the long wars ending in its conquest, learning somewhat 
lust its vantage ground. The earliest act of English legis- 
lation touching Irish education was tliatl^f 28 UeuryVllI. 
It was designed to make “ tlie English order, habit, and 
language the wont of Ireland.” Evei^ incumbent was 
bonnd to set np and maintain an English ^school in his 
parish. Elizabeth in tho twelfth year of her i*eign ordered 
every clergyman to “ endeavour himself to learn, instruct 
and leacli tho English tongue to all and every one under 
liis i*ule.” These enactments w'ero renewed by 7 Will. III. 
c. 4 ; while by 8 George III. c. 12 bishops and rectors were 
empowered to grant, the former two acres, the latter one, 
to a resident Pi’etestant teacher. No other schoo^maKters 
were permitted. 1 1 was a transportable oftbnee for a Roman 
Catholic to act ns tutor or teacher, audit was criminal to send 
children out of the country to he educated. These i^cts 
were only repealed in 1778. All this while tho Irish hedge 
schools, with their numerous learned, quaint, and popular 
Itinerant teachers, supplied an education which to many, 
if not so systematic, was more agreeable than that obtained 
in tho school-honses permitted by law. Besides the 
parochial and diocesan schools, Charles I. in 1627 endowed 
several royal schools. Erasmus Smith’s scliools were founded 
in 16G9, for the training of children of all denominations. 
Charter schools for Roman Catholics who changed their 
name, forgot their parents, and abjured tboir religion were 
established in 1736. Howard tho philanthropist visited 
many of them in 1784 and 1787, and his evidence led to 
an investigation. In 1808 a commission reported against 
them, and in 1824 stops were taken for their suppression. 
Tho Association for Discountenancing Vico and Promoting 
tho Knowledge of tho Christian Religion was founded in 1792, 
and instituted many schools for tho poor. The London 
Hibernian Society, establisbed in 1806, also set up schools 
for children of all denominations. The Kildare Place 
Society, founded in 18X1, erected model schools on a com- 
bined plan, containing elements selected from Pestalozzi, 
Bell, and Lancaster, together with arrangements for Bible 
reading, but no doctrinal teaching. The Baptist Irish 
Society did good work, too, in diffusing knowledge and 
moral training among the people, but neither public nor 
Parliament was inspired with confidence. A new organi- 
zation, under tho sanction of the legislature and with the 
responsibilities of a public body, was suggested in 1824, 
and continued to excite discussion till 1830. The dis- 
favour into which all sectarian endeavours to promote 
education had fallen induced Mr. Stanley (then cliief secre- 
tary of state for Ireland and afterwards fourteenth Earl of 
Derby) to make a now but less sectarian attempt. He 
moved for and succeeded in obtmning, September, 1831,^ a 
sum of £30,000 to be applied for educational purposes so 
Ireland. Thus the celebrated Irish national system of edu- 
cation was set on foot It gave a distinct state organization 
to schools for the people. The management of this fund 
was put in charge of a board, afterwards, in 1844, inoor- 
pornted as the Commissioners of National Education in 
Ireland. The Rev. James Carlile, a l^sbytorian clergy- 
man, took tlie most active part in arranging the machinery 
and working the system. Of this mixed education, sud- 
denly brought upon them, all parties were at first jealous. 
Wien, however, Dr. Whately became archbishop of Dublin, 
and Dr. Murray, the Roman Galbolio arohbisbop, consented 
to co-operate in carrying out the scheme, great snooesa 
attended it. The school books were prepisred under the 
supervision of tho board, and were only adopted when the 
commissioners were nnanimons. The management proved 
itself effective, and for twenty-one years all went on har- 
moniously, About 1858, a different spirit showed itself. 
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Wluitoly withdreWf and sntich dissatisfaction was expressed. 
The Church of England Education Society was founded in 
1864 to carry out dissent of tho Protestants ; but this 
system still remains in operation. Tlie introduction of 
the Intermediate Education Act in 1878 completes the 
gra^tion of schools in Ireland^ fi*om tho country village 
seminary to the seats of loaniing in tho universities. 

It remins now only to bo noticed that tho interest roused 
in teaching led the schoolmasters to consider themselves 
entitled to professionid recognition. This was claimed by 
the Educationhl Institute, and an incorporating cliarter 
was granted to it. Tho College of Preceptors in England 
also secured a charter. Both of these, being form^ for 
the promotion of sound learning, provided courses of lectures 
on education, and required proof by examination of the 
ossossion of knowledge. It had been proposed in 1828 
y Professor Plllans to found lectureships on didactics in 
the ScoAish universities, and this idea of having education 
made a university subject 'was pressed by these bodies. 
The establishment of normal colleges for a while interfered 
with the practical accomplishment of this design. In 1851 
endeavours were made to formulate the plan of a professor- 
ship. Various means were used to accomplish this aim. 
Mr. Joseph Payne, under the ^^uspiccs of the Gollcgo of 
Preceptors, in 1873 commenced lectures on tho science and 
art of education, and these have been continued by succes- 
sors. In 1876 the trnstces of Dr. Bell’s (Madras) fund 
ondow'ed, in Edinburgh and St. Andrews, chairs of educa- 
tion. Cambridge instituted a teachers’ tiuiiiiiig syndi- 
cate, ” and provided lectures, examinations, and diplomas ; 
London University now grants teachers’ diplomas, and 
Oxford has settled a sclicine of training for teachers. A 
training college for teachers of higher class schools has 
been established at Finsbury, and the education dcpai-t- 
ment now requires from all its certificated teachers some 
knowledge of tho history, theoiy, and practice of educa- 
tion. The Education Society, for examining and expound- 
ing tho principles of education, was founded in 1875, 
and the Ascham Society, for promoting the interests and 
progress of learning and educationists, in 1880. The 
National Union of Elomentaiy Teachers in England is now 
an influential body, as is the Teachers’ Union in Ireland. 
The Teachers’ Guild of Great Britain and Ireland has been 
founded (1884) to facilitate a closer co-operation among 
teaohers, and with those who ore iuterestod in educational 
effort and progress. Tlie services rendered by the Social 
Science Association to tho cause of education have been 
considerable in bringing and keeping before the public 
mind that education is a science of (1) observations, (2) 
experiment, (3) reported results, (4) theories based on 
these; and an ari of (1) results made in dependenco on 
theory, and (2) means intentionally applied to the pro- 
duction of a fixed purpose — the wisely regulated exercise 
and development of the whole nature of man. 

XDWARD THB CONFBSSOB, King of England, 
was the eldest of the two sons of Ethelred II. by his wife 
Emma, the daughter of Richard I. (the Fearless), duko of 
Normandy. Ue was born at Islip, in Oxfordshire, pro- 
bably in the year 1004. At the* close of 1018, when the 
successes of Swegen the Dane drove Ethelred from his 
throne, and compiled him to retire to the Isle of Wight, 
he sent over his wife, with Edward and his younger 
brother Alfred, to Normandy, to the care of their uncle, 
Duke Itichard II. (the Good). Edward spent the greater 

r b of his time in Normandy, till 1085, occupied chiefly 
the offices of religion and * in hunting. Canute had 
married Edward’s mother, Emma, in 1017 ; she had borne 
him one son, H^thaenut, to whom she vainly endoavoured 
to secure the succession on Canute's death in 1085. Ed- 
ward then made a slight demonstration in favour of his 
own rights, but soon returned to Normandy. In 1086 his 
younger brother Alfred proceeded to England at the head 


of another expedition, which terminated in his assassina* 
tion by the servants of King Harold I. There does not 
seem to bo sufficient ground for the horrid suspicion, fre- 
quently expressed, that tho contriver of tho plot was his 
own mother. When Harthaenut succeeded his half-brother 
Harold (also son of Canute, but by a former wife), he sent 
for his half-brothor Edward, to whom he allowed a hand- 
some establishment, and who appears to hove been con- 
sidered as tho heir to the crown in default of issue of tho 
reigning king. Harthaenut died, Juno, 1042, and Edward 
was imtnodiately recognized as king by the assembled body 
of clerical and lay nobility. Edward the Outlaw, son of 
Edmund Ironside, was away in Hungary. 

In 1044 Edward, probably in complianco with a promiso 
which ho had made to Earl Godwin, married Edith, tho 
only daughter of that earl, having previously informed her, 
however, that altliongh ho would make her his queen she 
should not share his bed. This unnatural proceeding 
arose from perveiled religions motives; ho seems to have 
iMicii without liUTTian affections of any kind, and to iiavo 
aimed at tlic narrowest monkish ideal. His first act, after 
coming to the throne, was to proceed to tho residence of 
his mother, Queen Emma, at Winchester, and ho not only 
seized by force all her property, but, as is stated, endea- 
voured to destroy her by au accusation from which she 
freed hersedf by the ordeal. 

Tho public events that form the history of the reign of 
the Confessor resolve themselves for the most part into a 
contest between two great parties or interests which 
divided the tsourt and the country. Edward had spent in 
Normandy all his life from his childhood; his tastes and 
habits had been formed in that country, and all his oldest 
|)crsonal friends were consequently Normans. But wliilo 
tho inclinations of Edward were probably from the first 
with tho Normans, ho was to a great extent in the bands 
of the opposite or Knglibh party, from his connection with 
Earl Godwin, its head. It was not, however, till the year 
1051 that the strength of tho English and Norman parties 
was tried in any direct encounter ; but that year a broil 
arose out of the visit to England of Edward’s brother-in- 
law, Eustace, count of Boulogne. Tho fir^ effect was tho 
banishment of all tho Godwin family, and the degradation 
and imprisonment of Queen. Editlt, and tlio second the 
overrunning of tho land by a horde of Normans fawning 
on the half-Norman king. The young Duke William of 
Normandy, only twenty-three years old os yet, came over 
and stayed with Edward, making his first acquuntanco 
with the land ho was afterwards to conquer and rule. Tho 
following summer Godwin and his son Harold forced their 
way back to the country. Tho queen was re-established 
in her possessions and lier place, and tlie Normans wero 
all expelled from tho kingdom. Among others Robert, the 
much-hated archbishop of Canterbury, fled before tho 
popular execration. Stigaud was made archbishop in his 
stead. But as Robert had never been deposed by the pope, 
it was long before Stigand could get the consecrated scaif 
of office (jpallium\ and when Harold extorted it from Pope 
Benedict Stigaud was not much better off, as Benedict's 
own election (to the Papacy) was disputed. See Eai.i>iikd. 

Earl Godwin only survived this counter-revolution a few 
months ; he died suddenly as he sat at tho royal tabic, on 
tho 16th of April, 1058. Godwin’s son Harold inlierited 
his possessions and his power, and the ascendency of the 
family under its now head continued as great ns ever dur- 
ing the remainder of tho Confessor’s reign. Edward died 
on the 5th January, 1066, and was buried the following 
day in the new Abbey of Westminister, wliich had been 
finished [and consecrated with great pomp about a week 
before. On the same day Earl Harold was solemnly 
crowned King of England. Edward the Outlaw had bMn 
brought over from Hungary in 1057 , but died on reaching 
England. His sou, Edgar tho Atheling, was quite young, 
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and besides practicallj a foreigner. The witnn, therefore, 
abandoning the old royal house of Cerdic, chose Harold God- 
winson to be king. See Harold IL 

Edward the Confessor was canonized by Pope Alexander 
III. about a century after his death, and the title of the 
Confessor was first bestowed upon him in the bull of 
canonization. It may also be mentioned that the use of 
the Great Seal was firs t introduced in this reign. 

BDWARD THB KLDSR (Eadward^ pronounced 
nearly as “ Yadvard ”), King of the West Saxons, was the 
eldest son of Alfred the Groat by his queen Alswitha 
(EdthneytK). On the death of his father, 26th October, 
901, Edward was recognized by the witeiiagemote as his 
Buecessor; but the throne was contested by his cousin 
Ethelwald, son of King Ethclred (JFdkdTtd\ elder brother 
of Alfred. Edward quickly put an cud to Ethelwald^s 
rebellion; but the defeated prince lied to the north, and 
was chosen to be king by the Danes of Nurthumbna. He 
then descended on Essex witli Ills new subjects, continued 
to incite the Danes of East Anglia to enter Mercia, and 
kept the kingdom in a state of perpetual unrest, till the 
contest was terminated, in 90G or 907, by the death of 
Ethelwald in a battle fought between his forces and those 
of Edward. East Anglia and the Northainbrian Danes next 
submitted to Edward, and Mercia, wiiich had been well 
governed by his sister Etlielflcda also came 

under his government on her death in i)20. After this 
the Welsh, the people of Strathclyde, and the King of the 
Scots and all his subjects, also chose the English monarch 
as their lord, so that Edward the Elder was the first king 
of the West Saxons who was tindy lord of all Britain, lie 
alone was king — other princes were his subjects. After 
Edward all our kings are kings of the Anglo-Saxons,'* or 
more usually “ kings of the Englisli,” nevermore, as before 
they had been, “ kings of Wessex.” It was in Edwai’crs 
reign that occurred the foundation of Normandy in 913 by 
Rolf the Gangr. 

Some of the laws of Edward the Elder arc preserved, 
but they do not require any ])articu1ar notice. He died 
In 925, and was succeeded by his eldest son Alhelstan, 
whose mother was Egwina (Ecg^ryn)^ who also bore Edward 
anotlier son ana a daughter, ily another wife, whose name 
is unknown, ho had two sons and six daughters ; and by 
a third wife, Kdgiva {Kadgifu)^ lie had two sons — Edmund 
and Edred, both of whom were afterwards kings of Eng- 
land — and two daughters. Of the eight daughters of 
Edward the Elder, throe became nuns and the rest queens. 
This is worthy of notice as showing the large amount of 
power and consideration ho enjoyed. Edgiva married 
Charles the Simple, king of France ; and upon his depo- 
sition by Gonnt Robert of I'oris she and licr son Louis, 
afterwards king (hence called Louis d'Outrcmcr, Louis 
from beyond seas ”), took refuge with Edward till better 
times. (Robert meanwhile became king of France for a 
short time, and fell in a battle willi Charles.) Another 
married Otto, king of the East Franks, afterwards emporor; 
another married Hugh the Great, duke of the Frencli, son 
of the King Robert mentioned above, and virtual ruler of 
France ; another was queen of Provence, and another queen 
of Northumbria. 

EDWARD THE BCARTYR, King of England, was 
the oldest son of Edgar, on whose death in 975 the acces- 
sion of Edward was opposed by a faction headed by his 
stepmother Elfrida (jElfthryth') in favour of her own son 
Ethelrei (dStkelred). Edward was snppoiicd by Dun- 
Btal, and was, after much opposition, formally accepted as 
king by the witenagemote. Elfrida, liowevcr, still con- 
tinued her intrigues, and caused Edward to bo stabbed 
while drinking his stirrup-enp at the gate of Corfe Castle, 
978i. Edwaxti was only seventeen at the time of his deat^, 
and as he left no children Ethelred (the Unready) suc- 
ceeded to the throne. 


EDWAED 1h King of England, snmamed Longdiimki^ 
often called Edward the Qmt, was the ddest son of 
Henry III. by his wife Eleanor, second daughter of Ray- 
mond, count of Provence. He was bom at Westminster, 
16th June, 1289. In 1258, to reconcile a disputed claim 
to the duchy of Gnienne, Edward was married to Eleanor, 
the sister of Alfonso X. of Castile, whocthereupon resigned 
whatever right he had to the duchy to his brother-in-law. 
After this, in 1254, we find the lordship of Ireland, and 
all the Norman provinces which had been seized from King 
John by the King of France, granted to Edward by 
Henry III. 

Edward early manifested a cliaracter very onlike that of 
his weak and imprudent father, and even from his youth 
we find him taking part in important affairs of slate. In 
1263, during the quarrel between Henry and his barons, 
the military operations on the king's side wore principally 
conducted by Prince Edward. Though at first udsuccess- 
ful, and even taken prisoner with his father at tlie battlo 
of Lewes, fought 14th May, 1264, he defeated and slew 
the great Karl of Leicester (Simon de Montfort) at E^s- 
ham in 1265, and finally succeeded in re-establishing his 
father's authority. Possibly to free tlie land from the 
bands of discontented soldiery which hung about on every 
side, in 1269 Prince Edward, with numerous followers, sot 
out to join the crusaders in the Holy Land, where ho 
arrived in May, 1271. He distinguished himself on many 
occasions, and received a wound in the arm from a poisoned 
dagger, from the effects of which he is said to have been 
delivered by the princess, his wife, who sacked the poison 
from the wound. At last having concluded a ten years' 
tnice with the Saracens, ho left Palestine in August, 1272, 
and set out on his return to England. While on his way 
his father died, and after his arrival in England with his 
queen they were crowned at Westminster, 19th August, 
1274. It is noticeable that Edward 1. was the first king 
since the Conquest who bore an English and not a Norman 
name ; this certainly was not without weight in his con- 
solidation of tho hitherto divided nation. 

The first military operations of Edward's reign were 
directed against the turbulent Welsh, who refused to recog- 
nize the English supremacy. In a brief campaign in 1277 
they were brought to terms, and for four years remained 
quiet. Prince Llewellyn then rose in rebellion, and Edward 
had to reconquer the conntiy after a hard straggle, 1282. 
Llewellyn died in a petty skirmish. Tho alleged massacre 
of tho Welsh bards by Edward is a complete fiction. By 
the Statute of Wales tho country was divided into the 
well-known twelve shires on the English 'model, and the 
native barbarous customs abolished. Wales remained in 
perfect peace for a century. 

Tile conquest of Wales was followed by that of Scotland. 
The general course of events and the issue will be found 
under Balliol, Wallace, aud Bruce. During a part 
of the time peenpied by this contest, Edward was also 
involved in a war with Philip IV. of France, with whom 
ho concluded a truce in 1297. Tho expenses of his Scat- 
iisb and French wars had pressed heavily upon the re- 
sources of the kingdom; and when ho asked for more 
money both clergy and laity refused him any further grant 
witiiont a redress of grievances and a confirmation of the 
several great national charters. After standing out for 
some time, ho w.*i8 obliged to comply with these terms. 
Magna Charta and tho Charter of Forests were both con- 
firmed, with some additional articles, in a Parliament 
held at Westminster in October, 1297. 

While marching against Scotland, wluoh had again risen 
under Robert Bruce, after having been twife conquered by 
Edward (once when under Balliol, and again when under 
Wallace) Edward died at Burgb-on-the-Suids, 7tii July, 
1807. On his deathbed he is said to have enjoined his 
son and successor to prosecate the dorign which it was not 
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given to himself to finish. According to Froissart, he 
made him swear that after the breath had departed from 
the royal body he would cause it to be boiled in a cauldron 
till the fiesh fell oiT, and that he would preserve the bones 
to carry with him against the Scots as often os they should 
rebel. The corpse instead was interred in Westminster 
Abbey on the 28th (yctober. 

Edward I. was twice married. By his first wife Eleanor, 
daughter of Ferdinand III., king of Castile and Leon, he had 
four sons, three of whom died young; the other, Edward, 
succeeded him. Ho had also by Eleanor nino daughters. 
Queen Eleanor died in 1291, at Grantham, in Lincolnshire; 
her body was brought to Westminster to bo interred, and 
crosses were afterwards erected on the several spots where 
it rested on the way, of whicli those of Northampton and 
Waltham still exist. Charing Cross was one of these 
stations reine^ beloved queen, is said to he the 

origin of tiie word Charing), Edward’s second wife Tvas 
Margaret, eldest daughter of Philip III., and sister of 
Philip IV., kings of France. 

Edward I. was eminently possessed of activity, decision, 
military skill, and political foresight. As regards Scotland 
liis groat mistake lay in forcing on what could only prove 
beneficial when it was the result of volunlai*y agreement. 
Though engaged during nearly tlie whole of his reign in war, 
he paid gi’cat attention to the civil government of his king- 
dom. More was done in the first thirteen years of his reign to 
settle and establisli the distribulive justice of the kingdom 
than in all the next four centuries. The confirmation and 
final establishment of the two great charters, the definition 
and limitation of the bounds of ecclesiastical jurisdiction, the 
nsoertainmont and distribution of the powers and functions 
both of the supreme and the inferior courts, the abolition 
of the practice of issuing royal mandates in private causes, 
and many reforms of legal proceedings, took place. Among 
them was the establishment of the equitable jurisdiction of 
the chancellor, which soon took form in the Court of Chan- 
cery. Another famous court which took origin under the 
English Jnsliniaii w'as the court of tlio king in council," 
which steadily maintained its authority against the equally 
steady jealousy of the Parliament, until it reached its final 
statutory fonn in the court of Star Ciiamiuck under 
Henry VIT. Its functions still exist and are fulfilled by 
the judicial committee of the Privy Council. Under 
Edward I., also, the foundations of the constitution of the 
kingdom may bo considered to have been laid by the new 
form and the new powers whicli were then assumed by the 
Parliament. The earliest writs that have been ))rescrvcd 
for summoning knights, citizens, and burgesses to Parlia- 
ment are, as is well known, those that were issued by 
Simon de Montfort, earl of Leicester, the leader of tlie 
barons, in 1265, in the name of King Henry III., who was 
then a prisoner in his hands. The division of tlie legisla- 
ture into two houses, in other words the institution of our 
present House of Commons, appears likewise to be clearly 
traceable to the time of Edward I. Edward’s division in 
fact was into three houses, and is commemorated in our 
expression, “ the three estates," namely, the Lords Spiritual, 
the Lerds Temporal, and the Commons. For purposes of 
taxation the whole of the clergy were summoned by their 
lords and their proctors ; but they steadily refused to sit 
with the laity or to work at all except among themselves ; 
and as they only came under stringent compulsion, the 
flummons to them was allowed to fall into a mere formality. 
It is certainly a happy thing for the country that the clergy 
50 obstinately flung away their power to become a majority 
in the House of Lords. With* Edward the Great, then, 
Modem England bagins. His Parliaments and his laws 
are oars. One of his statutes, if unrepealed, is as vMid In 
our courts as one of Victoria. England then took its pre- 
sent form, and has never since radically changed, in all 
her long and conrinuous development. 

VOL. V. 


BDWA&DXIh the eldest surviving son of Edward I., 
was bom at Carnarvon, 25th April, 1284, and proclaimed 
the first English Prince of Wales. Since that time the heir- 
apparent to the throne has usually bom this title. Though 
occasionally accompanying his father in his expeditions, 
and sharing the remarkable capacity possessed by ^1 the 
Planlagcnets, Prince Edward very early began to form 
those vicious associations which were the chief source of 
the calamities of his lifa Gaveston, his first favourite, was 
banished by the king in 1297, and again in 1307. Edward 
11. was immediately recognized as king on the death of bis 
father. The new king obeyed his father’s injunctions and 
continued the Scottish war, at first with some success, 
but afterwards, when Edward’s troubles with his barons 
began, with weakness enough to enable Brace first to take 
Stirling and tlien to win Bannockburn over Edward in 
person, 1814. The struggle still continued until it was 
brought to nil end in 1328 by a truce for thirteen years. 
In thn meantime Edward recalled Gaveston, created him 
Earl of Cornwall, married him to his niece, and bestowed 
estates on him with reckless prodigality. Finally, he left 
him guardian of the realm while lie set out for Boulogne in 
1.308 to iimri’y Isabella, the daughter of the Freiicli king, 
Philip V. 

The liistoiy of the kingdom for the next few years is 
merely that of a long struggle between the king and his 
nobility about this (iavcstoii. Edward’s attempt to avoid 
the coercion of the great lords was resented by the ap- 
pointment by Parliament of “ lords ordainers,” long resisted 
by Edward, anil indeed not finally submitted to by him till 
1318. As for Gaveston ho was banished, recalled, and again 
banished, and again brought back, till ho was at length 
taken in Scarborough Castle by the barons, and executed 
summarily near Warwiidc, 1312. 

A new favourite soon afterwards began to engross Edward, 
Hugh le DespensiM*. Upon him the king now bestowed 
in marriage another dnugliter of his sister, the Countess of 
Gloucester, with large possessions. Another armed in- 
surrection of the barons was ilie consequence. Despenser 
and Ids fatlicr were banislied, but they returned, and with 
the king Hucceeded in defeating the barons, many of whom, 
and among them tlie Earl of Lancaster, were executed, and 
their estates given to the younger Despenser, 1321. At 
this lime Charles iV. of France, having seized Guionno and 
other territories of Edward’s in France, Queen Isabella was 
sent to negotiate with her brother; but while at his court 
slic joined the party of exiled English barons she found 
there, at the heail of which was Roger de Mortimer. There 
is no doubt that the connection between Queen Isabella 
and Mortimer became eventually a criminal one. The 
queen landed at Orwell, in Suffolk, 22nd September, 1326. 
She was immediately joined by all the most distinguished 
persons in the kingdom, including even the Earl of Kent, 
the king’s Jialf-brothcr, The Despensers were taken and 
executed. 'I'he king was imprisoned, first in Kenilworth, 
where ho was formally deposed, and then successively in 
Corfc, Bristol, and Berkeley Castles, and was at length 
murdered at the latter place on 20tli September, 1827, by 
his keepers. Gloucester alone consented to give him burial. 

Edward II. left by his queen, Isabella of Franco, two 
sons — Edward, who succeeded him, and John — and two 
daughters, one of whom, Joanna, was married, 12th July, 
1328, to Prince David, eldest son of Robert Brnco, after- 
wards King David II. of Scotland. 

To the reign of Edward II. belongs the memorable event 
of the suppression in England, as in the other countries of 
Europe, of the great order of the Knights- templars. 

EDWARD ni.. King of England, the eldest son of 
Edward 11. and Isabella of France, was born at Windsor,, 
18th November, 1812. In 1325 he went to his mother 
in France, returned with her to England in September, 
1826, was declared guardian or regent of the kingdom 
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about a month afterwards, and was proclaimed king on the 
deposition of his father, 25th January, 1827. 

The government of the kingdom during the king's mino- 
rity was placed by Parliament in the hands of a regency, 
but the queen-mother and her lover Roger Mortimer (now 
created Earl of March) from the first assumed the chief 
management of affairs, monopolized all the power, and must 
be considered as having been the real authors of the murder 
of the deposed king. 

Shortly after Edward III.'s accession Mortimer declared 
war against Robert Bruce, king of Scotland, whidi was 
terminated by a peace in March, 1328, providing that David 
the son of Bruce should marry Joanna tho sister of 
Edward; and this settled the dispute between the two 
countries fur tho lime being. Towards tlie close of the 
year 1880 Edward determined to inidic a bold effort to 
throw off the government of Mortimer, and succeeded. 
Mortimer was executed, and Isabella was placed in con- 
fmemciit in her house at Risings (where she was detained 
for tho remaining twenty-seven years of her life), and the 
king took the governnieiit into his own hands. In the 
course of tlio following year Edward seems tu have fonned 
the design of resuming the grand project of his father and 
his grandfather — tho ebuquest of S(;otlund , for this pur- 
pose he made a tool of Edward Bulliol, son of King John 
Balliol. Ho furnished him with the means of invading 
Scotland, in which the unexpectedness of the attempt gave 
hhn some success, and he was crowned at Scone. He then 
acknowledged Edward 11 T. as Ins liege lord at Roxburgh, 
in November, 1332, hut was in conscquenco almost imme- 
diately afterwards driven out of Scotland. Edward then 
advanced with an English army, defeatiHl the Scottish 
regent, Douglas, at Halidon lilll, on lOlh July, 1332, and 
restored Edward Balliol. The nation, however, would not 
submit. Several devastating campaigns, varied by oceu- 
sional truces, ])rodueed no permanent effect. 

From 183G, however, his Attention wus somewhat with- 
drawn from Scotland, in order to prosecute the claim ho 
had set up to the crown of France — the cause of the lung 
and bitter Hundred Years' War between the two nations. 
The claim of Edward is described in the article Custom. 
Edward embarked for the Continent on the iGth July, 
1338, and assumed the title* of King of France. Tlic first 
important action that took place was tho soa-fight off 
Sluys, on tho 22nd Juno, 1340, in which the English were 
completely victorious. It was followed by long truces, 
which protracted tho contest without any decisive events. 
While prosucuting the war in 1346, Edw^urd had taken 
with him his son tho Black Puince (burn in 1330), and 
in the victorious battle of Crdcy the main division of the 
English army was commanded by the prince. Among those 
who fell was John of Luxemburg, king of Bohemia, whuse 
armorial ensign of three ostrich feathers and the motto 
Ick Dim (I servo) tho Black Prince assumed, and trans- 
mitted the badge to all succeeding princes of Wales. 

The defeat of the French at Crecy was followed, on 17tli 
October in the same year, by the equally signal defeat of 
the Scots at the battle of Neville's Cross, near Durham, in 
which tho greater part of tho nobility of Scotland wero 
either captured or slain, and King David II. of Scotland 
himself, ^ter being wounded, was made prisoner. 

Three days aff^dr tho battle of Cr(Ty, Edward sat down 
before the town of Calais. It surrendered after a defence 
of nearly eleven months, and the English king was pre- 
I vei/fced, by the intercession of Queen Philippa, from nmldng 
'hia name infamous for ever by taking the lives of tho six 
burgesses given up to him as the price for which he con- 
sented to spare their fellow-citizens. The reduction of 
Palais was followed by a truce with France, which lasted 
till 1855. Wlicn the war was renewed,. Philip Dif. had 
been dead for five years, and the throne was occupied by 
his son John IL On tho 19th of September, 1356, the 


Black Prince ginned the battle of Poitiers, at which the- 
French king was taken prisoner. Tho kings both of Franco 
and Scotland were now in Edward's bands, but neither 
country was yet subjugated. At last, after many negotia- 
tions, David II. of Scotland was released in November, 
1357, from his eleven years* captivity for a ransom of 
X100,000, to be disdiargod in ten yiArly payments. King 
John 11. of France was released on his parole in 1860, but 
returned to London on finding that he could not comply 
with the conditions on which he had received Ills liberty, 
and di(‘d there 8th April, 1864. By the treaty of Bretigny 
(1360) Edward, whoso army was totally exhausted, gave 
up his claims on the duchy of Normandy and the crown of 
France, but was recognized as sovereign (not as feudal 
lord merely) of Aquitaine, Guionne, and Gascony. 

King David of Scotland had probably only obtained hia 
libci'ty by a secret agreement to promote tho views of Ed- 
w'ard on the iudcpondcnco of his country, for oh the death 
of his wife Joanna, without issue, iu 1362, he proposed to 
the Parliament of Scotland tho adoption of Lionel, duke of 
Clarence, third son of Edward, as his successor. This 
was unanimously rejected. 

In the meantime affairs iu France went on badly. The 
French hero Du Gueselin drove the English everywhere 
before him. In the sammor of 1372 two expeditions wero 
fitted out from England, the first commanded by tlie Earl 
of Pembroke, the second by King Edward in person, ac- 
companied by the Black Prince, but both completely failed. 
At lust, ill 1374, when he had lost everything that had been 
secured to him by tho treaty of Bretigny, Edward was glad 
to conclude a truce for three years. 

Thus ended the French wars of this king, which had cost 
England so mucii blood and treasure. Those which ho 
waged against Scotland equally failed of their object. 
David 11. had died in February, 1371, and was succeeilod 
without opposition by Robert IL, the first king of the houso ^ 
of Stuart. 

Tho latter years of Edward's long reign presented in all 
respects a melancholy contrast to its brilliant commence- 
ment, The Black Prince died in lus forty-sixth year 
(1370), leaving ono son, Ricliord, a child in his tenth yeai*. 
King Edward, in the weakness of Ids old ago, had now fur 
some time given up the entire management of affairs to his 
second sun, tho unpopular Duke of Lancaster. Since tho 
death of his queen also he had attached himself with doting 
fondness to Alice Perrers, one of the ladies of her bed- 
chamber, and had excited great public disgust by the ex- 
cesses to which this folly carried him. The last fortnight 
of his life he spent at his manor at Shene, now Richmond, 
attended only by this woman. But 3ven she, tearing tlio rings 
from his numbed fingers, deserted him on tho morning of 
Ids death ; and no one save a single priest was by his bed- 
side, or even in tho house, when he breathed 1^ last, on 
2l8t Juno, 1877, in tho sixty-fifth year of his age and tho 
fifty-first/of his reign. 

Edward HI. had by his queen, Philippa of Hainault, 
seven sons* and five daughters. He was succeeded by his 
grandson Ricliard II. In tins reign began the legislation 
respecting tho poor, by the enactment of the Statute of 
Labomers (1850), which was followed by several other 
Acts of the samo kind, setting a price upon labour as well 
us upon provisions. 

EDWARD XV., King of England, was the eldest son 
of Richard, duke of York, who doimed to be heir to the 
crown in preference to Henry VI. Ridiard of York de- 
scended, by Ids mother, Anne Mortimer, from Lionel, duke 
of Clarence, tho third son of Edward III., while Heniy VL 
descended from John of Gaunt, duke of Lancaster, the 
fourth son of Edward III. 

Richard, duke of York, the son of Richard, earl of Cam- 
bridge, and of Anne Mortimer, first makes his appearance 
in public affairs in the end of the year 1485, as regent of 
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France. The dominion of France waa then faat passing 
out of the hands of the English. On 29th April, 1441, 
his son Edward, earl of March, afterwards Edward IV., 
was bom at Rouen. The Duke of York was recalled in 
1447 throng the InBuencc of the queen, Margaret of Anjou, 
a high^spkited woman, ambitious of governing in the name 
of her weak husbana. Before this the unpopular govern- 
ment of the queen and the Duke of Suffolk, her favourite, 
had tumod men's minds to the claims of the Duke of York; 
and he had already in all probability formed tbe design of 
securing the crown for himself and his family. The king 
had been married for several years without having any 
children, and it appears to have been generally expected 
that the duke, by merely waiting for his death, would ob- 
tain the crown without any risk or trouble. On the birth 
of the Prince of Wales, however, in October, 1453, it Ihs- 
came necc^iy to adopt another course. After some par- 
liainentaiy contentions both parties collected their foi*ccs 
to decide their quarrel by the sword. The civil Wars of 
the Roses then commenced, Richard of York adopting the 
white rose as his emblem, Heni'y VI. the red rose. Battles 
were fought with varying success, and Parliaments were 
summoned to carry out tbe views of tbe dominant party, 
whidiever it might be. The Duke of York, however, at 
first only aspired tn bo regent, and made no claim to the 
crown until after the battle of Northampton, in June, 1460. 
A Parliament was summoned at Westminster, and tbe duke 
delivered a written claim to the crown. It was detennined 
that Henry should remain king during his life, but tliat the 
Duke of York should bo declared his successor. Queen 
Margaret' in the meantime liad collected her forces in the 
north, whither the Duke of York rcpaiied to give her battle 
liimsclf, but was defeated and slain at Wakefield, on Blst 
Deceinher. Edward, now duke of York, was at Gloucester 
when he heard of this disaster. Ho first routed a consid- 
erable royal force, under the Earls of Ormond and Pem- 
broke, at Mortimer’s Cross, near Hereford, on 2nd February, 
1401, and then set out for l/indon, while the queen, though 
she had defeated the Earl of Warwick on 17lh February 
at St Albans, and regained i>ossession of the king’s person, 
retired to the north. Edward entered London on the 28th, 
and claimed the crown on 2nd March before an assembly 
of lay and clerical lords and an assembly of the people. 
Ilis nomination as king was received with acclamations of 
assent, and 4th Marcli, 1401, was considered as the day of 
his accession. 

The first three years of the reign of Edward IV. were 
occupied by a prolongation of the contest that raged when 
he mounted tbe throne. The Lancastrians were defeated 
at Towton in Yorkshire, on 29th March, 1461, and Queen 
Margaret’s army was routed and dispersed at Hexham, on 
17th May, 1464. This victory, and the capture of Henry 
a few days afterwards, put an end to the war. In 1470 
the Earl of Warwick, offended at the king’s marriage with 
Elizabeth Woodville and his patronage of her family, entered 
into a close alliance with Margaret and raised forces against 
Edward, who was forced to fly to Holland in October, 1470. 
Henry VI. was released and restored to the throne, but the 
restoration was transient. Edward returned in Mardi, 1471, 
fou^t and won the battle of Barnet, in which Warwick was 
slain, and afterwards that of Tewkesbury, in which Margaret 
and her son were taken prisoners. Margaret was sent to 
the Tower. Her unfortunate son was put to death, pro- 
bably by Richard the Crookback, duke of Gloucester, the 
king’s brother. King Henry terminated his days in the 
Tower about three weeks afterwards, and it has generally 
been believed that ho was disposed of by tbe same blood- 
thirsty duke. ^ 

In June, 1476, Edward invaded France in the right of 
Henry V., who at the treaty of Troyes in 1420 had been 
recognized as suceessor to the throne of France. But on 
Louis of France engaging to pay Edward an annuity of 


»0,000 crowns the English king readily agreed to a peace 
Imost as Boon as he landed (the peace of Pecqnigny, by which 
Queen Margaret also was ransomed for 60,000 crowns, and 
returned to her father, King Rend of Savoy). Edward was 
driven indeed to many other shifts and illegal methods, os 
well as this of a subsidy from Franco, to raise money for 
his wasteful debaucheries and extravagant expenditure on 
the mistresses, favourites, and others that ministered to his 
personal pleasures. This reign is, however, illustrious as 
being that in whicii the art of printing was introduced into 
England. See Caxton. . 

Edward IV. died in 1483. He had by his wife Elizabeth 
three sons: Edward, who succeeded him; Richard, duke of 
York, born in 1474; and George, duko of Bedford, who 
died in infancy ; and seven daughters. Ho had also two 
llegitmuitc cbildron. 

Edward IV. has the reputation of having boon zealous 
and impartial in the administration of justice, but he de- 
liberately destroyed English freedom for more than a cen- 
tury. Freed from rarliamcnt by the French subsidy and 
by forced English loans, assisted by an anny of spies, backed 
up by the only military train in the country, so that the 
barons, weakened by the long civil war, lay at bis feet, the 
crown under Edward IV. towered into solitary gi’catness, 
and the ancient English parliamentary monarchy had be- 
come a tyranny. It was Edward rather than Henry VII. 
who laid the foundations of the arbitrary Tudor rule; it 
w'iiH Edward who so weakened the church that a word from 
Henry VIII. overthrew it like a house of cards. One fact 
is all-convincing: during a reign of twenty-two years not 
one single law promoting freedom or remedying abuses was 
presented to Parliament under Edward IV. 

ED'WABD V., the eldest son of Edvrard IV., was bom 
4th November, 1470. His reign is reckoned from 9th 
April, 1483, the day of his father’s decease, but he never 
was a king in more than name. The public transactions 
of his reign all belong properly to his uncle, Richard IIL 
Richard obtained possession of the persons of both tho 
young princes, and having placed them in the Tower, pre- 
paratory, as was i>retendc(l, to Edward being crowned, he 
caused himself to be dcchircd king in liis stead, on an 
assertion of the illegitimacy of the children. After this 
Edward and his brother were seen no more. They are 
generally believed to have been made away with by Richard’s 
orders, tho agents being Sir Robert Brac^enbnry, Sir James 
Tyrrcl, Miles Forest, and John Dighton. The young princes 
arc believed to have been smothered in their beds, and buried 
in the Tower. On 17th July, 1674, in making some alter- 
ations, the labourers found, covered with a heap of stones, 
at tho foot of an old pair of stairs, a quantity of partially 
consumed bones, which on examination appeared to be those 
of two boys of the ages of tlio two princes. They were re- 
moved by order of Charles 11. to Henry VII.’s Chapel in 
Westminster Abbey, where the inscription placed over them 
recites that they appeared by undoubted indications to be 
those of Edward V. and his brother. 

XDWABD VI., the only son of Henry VTIT. who sur- 
vived him, was born at Hampton Court, 12th October, 
1637. His mother, Queen Jane Seymour, died on the 
twelfth day after giving him birth. His studies began at 
six years old, and ho showed a somewhat extraordinary 
precocity. He succeeded his father in 1647, when only a 
little more than nine years old. Henry VIIL had ap- 
pointed cortmn executors to exercise the powers of the 
government during the minority of his son, of whom tho 
chief was the king’s maternal uncle, Edward Seymour, earl 
of Hertford, who was elected by the i«cst their president; 
and either received from them in tliis character, or as- 
sumed of his own authority, the titles of governor of his 
Majesty, lord protector of all his realms, and lieutenant- 
general of all his armies. lie was also created Duke of 
Somerset, lord high treasurer, and made earl marshal for life. 
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Ono of the first acts of Somerset's administration was 
an expedition into Scotland, undertaken with the object of 
compelling the government of that countiy to fulfil the 
treaty entered into with Henry VITI. in 1548 for the mar- 
riage of the young Queen Mary (Mary Queen of Scots) to 
Edward. The English forces won the battle of Pinkie- 
clough, fought 10th September, 3547, and had other 
military successes, but they wholly failed in their object 
Mary was convoyed to France by her Frencli mother, Mary 
of (juisp, and there married to the dauphin, afterwards 
Francis IT. 

Meanwhile great changes were cffcet<‘d in the domestic 
state of England. Under Somerset and tlic new king most 
of the worst acts of arbitrary power of Henry VllT. were 
annulled, and measures were taken to establish Protest- 
antism as the religion of the state. Even hehire the 
meeting of Parliament the practice of rending the service 
in English was adoiited in the royal cha^iel, and a visiUition, 
appointed by the comieil, removed the images from the 
churches throughout the kingdom. The I'urliamcnt met 
in November, wlieii hills were passed allowing the Cup to 
the laity, giving the nornhmtion of bishops to the king, and 
enacting that all processes in the ecclesiastical courts 
sliould run in the king’4 name. Jiy the Parliament of 1548 
the use of the Book of Common Prayer and the Catechism 
was established, and all laws prohibiting marriage among 
the clergy were declared void. In 1550 were promulgated 
the forty-two wticlcs (reduced under (^ucen Elizabeth to 
thirty-nine). 

In the snnimer of 1549 insurrections arose in many 
districts in favour of Catholicism and <if agi*avian reforms. 
The insurgents were not put down without much fighting 
and bloodshed, and many of the rebels were executed after 
the suppression of the commotions. The iiislltutum of lords- 
liontonant of counties arose out of these disturbances. 

A few months after these events brought SomerKct’s 
domination to a close. He Jiad listimed fairly to the com- 
plaints of the poor against encroachments on their eominoiis, 
&c., but in the eyes of the lords had shown a lamentable 
weakness in crushing the revolt, bloody though the puiiish- 
monts had been. His Strand palace (“ Somerset House?”) 
excited envy, and ho was accused of bargaining for the 
cession of Boulogne with France. His execution of his 
own brother on a charge of treason also went against him 
in men's minds. On 14tli October, 1549, he was taken 
into custody and sent to tlio I'ower. From this moment 
John Dudley, earl of Warwick, though without his title of 
jM'otector, enjoyed liis power. Somerset was brought to 
trial before a committee of the House of Lords on charges 
both of high treason and of felony ; lie was convicted of 
the latter crime, and was executed on Tower Hill, 22nd 
Januoxy, 1552. 

Warwick now took the title of Duke of Northumberland, 
and continued the reign of terror w’hicli Somerset had 
begun. Though Catholics were not put to death, they and 
their houses and foundations were mercilessly stripped. 
The nobles seized half the lands of every see (all the 
lands of Durham), and grew rich with the plunder of 
chantries and guilds. But at the same lime they robbed the 
crown also. £5,000,000 worth of crown lands were given 
away by Somerset and Northumberland, and the crown 
oxpendittixe in t^e seventeen years quadiupled itself. The 
coinage was debased, and the countiy was hi the greatest 
copfusion and distress. One good measure alone was 
obtained amidst this general wreck — the foundation of the 
well-known eighteen grammar-schools. 

In April, 1652, Edward was attack(?d by small-pox, 
and although he recover^ from that disease’ the debility 
XU which it left him assumed an alarming appearance. 
Northumberland now lost no time in inducing Edward to 
make a settlement of the crown on his own son's wife, the 
Lady Jane Grey, who was the daughter of the Duchess of 


Suffolk, granddaughter of Henry VIL Edward's half- 
sisters Maty and Elizabeth had been both declared illegiti- 
mate by Henry VIII. and his Parliament The settlement 
was drawn up and signed by the king, and sabscribed by 
fifteen lords of the council and nine of the judges. Ed- 
ward sank rapidly after this, and liveg only till the evening 
of 6th July, when he expired at Greenwich. His death, 
however, was concealed for two days, and it was not till 
the 0th that Lady Jane Grey was proclaimed queen. 

EDWARDS, JOMATBAN (born at East Windsor, 
in Connecticut, United States, 6th October, 1703; died 
281h March, 1758), a celebrated metaphysician and divine, 
chiefly remembered as the author of a treatise on The 
Freedom of tho Will.” He was the author, however, of 
several other treatises, especially of one on tlio Keligtous 
Affections,” and of a ‘‘History of Kedemption,” which 
have been many times republished. At tlie Irimo of his 
death lie had just been appointed to tho presidency of 
Princeton College, New Jersey. As a preacher Edwards 
was especially famous ; and according to some authorities ho 
ranks by his wi itlngs, in tho Calvinistic school of theology, 
among the greatest, luminaries of the Christian church. 

EDWIN (JCadwine^^ Kiug of Northumbria and Bretwalda 
of all England, was the son of Ella, king of Deira, on whose 
death tho throne was usurped by his sister's husband, Althel- 
frith, king of Bernicia. Edwin found refuge with Redwald, 
king of the' East Angles and bretwalda. When Edwin had 
come to manhood ho headed an expedition against Althcl- 
frith, who was defeated and shun in battle in 617, and Edwin 
ascended the throne of united Northumbria. His valour and 
abilities eventually acquired for him great power. Bede 
afiinns that his sovereignty extended all over the English, 
excepting only the people of Kent, and that he also sub- 
jected to his dominions all tho Britons, and the islands of 
Man and Anglesey. The gi’cat town he fonnded north of 
the Tweed retains the name of Eadwineshurh (likliuburgh) 
to this day, and testifies to tho extent of liis dominions. 
The event for which his reign in Northumbria is chiefly 
memorable is the introduction of Christianity into that 
kingdom, owing to the influence of Edwin’s second wife, 
iFthelburh, tho daughter of Etlielbcrt, king of Kent, and 
of PaullnuB, whom she had brought from her father's court. 
Pauliuus was made Bishop of Northumbria, his residence 
being established at York, and the archicpiscopal dignity 
was soon after conferred upon him by Pope Hoiiorius. 
Edwin founded the great stone church at York, prede- 
cessor of the present minster, and replacing tho wooden 
church of St. Peter, which he first built, and in which he 
was baptized, 627. The stone church was not finished by 
Edwin’s death, but his nephew Oswald (St. Oswald) com- 
pleted it when ho had won the kingdom from Penda. The 
Mercians, under their king, Penda, revolted against the 
supremacy claimed by Northumbria, and a war wliich arose 
in consequence was ended on tho 12th of October, 688, by 
a battle fought at Hcathficld, in Yorkshire, in which Edwin 
was defeated and slain, 688. At Edwin's death Althel- 
bm'h and Paulinus fled to Kent to tho queen’s brother, 
and Northumbria lapsed into heathendom. It was Bishop 
Aidan from Scotland who again converted it under Oswald, 
founding the see of Lindisfam, immortalized by St. Guth- 
bert. Edwin was so great and wise a king that had ho 
lived probably York, not London, would have been the 
centre of England; Anglian, not Saxon, the basis of the 
language — the tongue of Bums, not the tongue of Sbak- 
spcarc; and the whole ciurse of our continental politics 
would never have been run. In his day, say the old 
chroniclers, a woman with her sucking child might fare 
without harm from one end of the lanfi to the other ; and 
the king bung up brazen cups by all the wayside springs, 
which cups nevertheless no man attempted to remove. 
These things were long held for a wonder of the great 
Edwin’s time. 
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SDWV (Eadwig)^ cidled the Fair, King of England, 
was the eldest of the two sons of Edmund the Magnificent, 
but he and hia brother Edgar were set aside at their 
lather's death, on account of their youth, in favour of 
their unde Edred. On Edred's death, in 056, Edwy be- 
came king, and his brother at the same lime became the 
undor-kiug of Mercir^. The whole of Edwy's reign was a 
series of commotions, produced by liis life-long contest 
with Abbot Dunstan (St. Dunstan), whom he eventually 
banished from the realm. The Chronicles are written by 
monldsh scribes, and it is very difficult, therefore, to as- 
certain the trutli, since they blacken Edwy's character in 
every way. This much seems clear, tliat he inamed a 
near relative, ^Ifgifu (in Latin £lgiva), against the pro- 
hibition of the church, and that he nidely left his corona- 
tion feast for the society of his beautiful queen. Dunstan 
dragged him bock with violence, an insult he never forgave. 
When, however, his brother Edgai* revolted at the head 
of Mercia and all England north of the Thames, Edwy 
felt compelled to yield, and to recall Dunstan and desert 
iElfgifu. The poor fond queen was seized by Archbishop 
Oda, Dunstan's' friend, conveyed to Ireland, her face scared 
with a red-hot iron, and at length on her venturing to 
return to England she was pnt to death at Gloucester by 
cutting the sinews of her legs with swords. Edwy died 
in 959. It is difficult to say whether llie expressions of 
the chroniclers imply that he was mnrdcred, or only that 
ho died of a broken heart. Edgar now became king. 

BKCXBOUT. OERBBANT VAN DER. bom at 
Amsterdam in 1G21, w'as a disciple of Rembrandt, whose 
manner of designing, colouring, and pencilling he imitated 
with much felicity. His masterpiece is the portrait of his 
own father. He died in l(>7d. 

Eeokiiout, Antony Van deu, son of the above, was 
born at Brussels in 1656. He painted in conjunction wdth 
his brother-in-law Deyster, the latter painting the figures 
and Eecl^out the fruit and flowers : yet there was such a 
harmony in their style of colouring and touch, that their 
works appear to be all by one hand. He usually lived in 
Italy, but met his death by assassination, owing to a 
private quarrel, while on a visit to Usbon. 

ISISZi is a name popularly applied to all fishes with an 
elongated and snakc-liko body and no ventral fins. In its 
widest significance it comprehends the Apoda, a suborder 
of the PiiYsosTOMi, containing three families, Mukaon ji>a3, 
SymbranchidfD, and G ymnotida:, the last of which contains 
the Electric Eel, the second a few fresh-water fishes 
mainly from tropical America and Asia, and the first con- 
taining among others the Conoeu Eel, and the genus 
Anguilla, comprising the true eels, with which alone the 
present article will deal. 

Eels (in the restricted sense) have a long body with 
small scales embedded in the skin transversely and obliquely, 
80 as to resemble lattice-work. The pectoral fins are 
large ; the end of the tail is encompassed by the union of 
the anal and dorsal fins, the latter not extending forward 
to the back of the head. The jaws are armed with small 
teeth arranged in bands. The gill-openings arc narrow, 
situated at the base of the pectoral fins ; to this circum- 
stance is duo the fact that eels can endure for a consider- 
able length of time removal from water. 

The species of the genus Augnilla are numerous ; th* 
exact number is uncertain, but Dr. Gttnther recognizes 
twenty-five. They are found in the fresh-waters and on 
the coasts all over the world, with the exception of South 
America and the west coasts of North America and Africa. 

The mode of reproduction of the col has since the time 
of Aiistotle been ^ matter of conjecture. The ingenious 
tl)eoricB of its generation from dew, horsehairs, or even the 
skins of old eels, may be at once ^smissed. But it was 
not till late in the eighteenth century that the ovaries of 
eel were discovered. In 1878 Dr. Syrski of Trieste 


found a completely new organ, which there is the strongest 
gronnds for regarding as the male reproductive organ. 
The eels with this ‘^Syrskian organ” have as yet been 
fonnd only in the sea and brackish water. It seems cer- 
tain that the spawning takes place only in the sea. In 
the autumn a>more or less complete migration takes place 
from Hie rivers down to the sea and brackish waters. In 
the ensuing spring the young may bo observed ascending 
rivers, in dense columns, close to the banks, swarming up 
the moist gates of weirs and locks, and overcoming other 
obstacles to their upward course. This movement is called 
the eel-faro. The old cols rotom to tho rivers in the 
summer ii-rcgularly. 

As furnishing a nourishing food cels aro in much 
request, though the Celtic races generally, and sotne other 
nations, entertain a prejudice against them bccanso of 
their resemblance to serpents. Anguilla, tho Latin nomo 
for th(^ ccl, is retained in modern Italian, and means in 
f:U‘t a little serpent. In the time of Juvenal eels were 
consumed by the populace at Rome, but were despised by 
tlic wealthy classes on account of their feeding in the 
sewers. No such dislike appears to have been entertained 
in England in after-times ; and the cellai-ess of Barking 
Abbey is ordered by the statutes of that religious house to 
provide eels for food during Lent. Dutch fishermen are 
the chief siippllers of this article of food; but consider- 
able quantities are imported from Ireland, eel fislicrics 
being established on the Shannon and elsewhere in that 
island. A great consumption of eels also takes place in 
the manufacturing districts of England, so that altogether, 
though they cannot be classed as an important item in 
the staple food of the nation, they are useful as a variety 
of diet and a cheap luxury. Eels arc taken in the 
fenny districts by bnrbed spears of several prongs 
udneh arc plunged Into the mud and withdrawn again 
often with one or more cels impaled on the barbs 
In rivers a more regular fishery is carried on by fixing a 
barrier of wicker baskets across the stream. Many are 
also caught by hooks, baited with worms or fisJi, and set 
over-night. Frost or bright moonshine are adverse to suc- 
cess in this kind of fishery. Tho New York market is 
supplied with eels at all seasons, the fislieiy being carried 
on in summer by eel-pots, note, or by bobbing in tho even- 
ings with a buncli of tough bait ; in winter eels aro procai*ed 
by spearing in the mud. 

The common English species {Anguilla vulgarii) is 
spread all over Europe, and extends into North America. It 
is not fonnd in the Danube or in the Black and Caspian 
Seas. It is sometimes called the sharp-nosed eel, and 
specimens with broad snouts are often specifically distin- 
guished. However, according to Dr. Gfinther, every degree 
of breadth of the snout may be observed, and much 
safer way of recognizing this species and distinguishing it 
from other European eels is the forward position of the 
dorsal fin; the distance between the commencement of the 
dorsal and anal fins being as long as, or somewhat longi^r 
than, the head.” These cels grow usually to a length of 
about 3 feet, but specimens 5 or 6 feet long have been 
captured. In tho second English species, the Grig {Anguilla 
latirustris), the dorsal fin is placed further back, and the 
snout is always broad. It occurs throughout Europe, in 
China, New Zealand, and tho West Indies. 

EEL-POUT is an English name applied to the Burbot 
{Lota vulgarU), and also to tho viviparous Blenny 
{Zoarces ririparux), 

EFFEN'Dl (Turkish, master), a title of distinction in 
the Turkish Empire, applied to dificrent officers of rank, 
particularly to emirs, priests, and men of learning. i2ew- 
ejendi is a title given to the grand chancellor of the empire. 

EFFERVBS'CENCE is tho rapid disengagement bf 
a gas which takes place in a liquid in consequence of 
chemical action and decomposition. 



EFFLOBESCENCE. 


198 


Eoa, 


XFnOBBB'CBNOIL This teim is nsnallj applied 
to crystalline salts which in dry lur lose their w*ater of 
crystallization and become pulverulent. The most common 
instance is ordinary washing-aoda, or crystalline sodium 
carbonate, or QlauWs salts, or sodinm sulphate. An efflor- 
escence of a salt is often seen on porous bodies which con- 
tain the salt in solution, the solution being drawn to the . 
surface by capillaiy attraction and evaporated. Instances 
of this efflorescence are common, as in saltpetre on tho 
earth in caves, alum on alum shale, iron sulphate on pyrites, 
and sodium sulphate on walls. The latter is a veiy com- 
mon inconvenience to builders on walls of houses, especially 
whore sea-sand has been used in tlie mortar; it comes 
through the plaster and destroys paint and paper. The 
beautiful painting of tlic pillars in the first Foinpeian court 
in the Cryshil Palace at l^orvvood was ruined by tins 
efflorescence. 

XFT. See Newt. 

liOAXiXTtiit PHILIPPE. Sec Oui.eans, Dttke of. 

'El&^WEBLT{Kegberht'), styled the Ormt^ King of Wessex, 
was an undoubted descendant of Ccrdic, and the represen- 
tative, if not the only remaining male descendant, of that 
founder of the royal house of Wessex, llcorhtric, king of 
Wessex, in 780 drove Egbert into cxilo fur thirleeu years. 
Ho spent this time with tho Emperor Charles the Great 
(Charlemagne). On the death of Beorlitric, in 802, ho 
was recalled, and by the unanimous vote of the witan 
appointed to the vacant throne. Egbert to liis own king- 
dom of Wessex quickly added Kent, Sussex, and Essex 
and set over them his sons as under-kings. Nurthumbna, 
Mercia, and East Anglia, though not Ills own, lie soon 
made liis submissive vassals. Finally, between 800 and 
814, he reduced to submission all Cornwall, Devonshire, 
and North Wales. Thus Egbert became bretwalda of all 
England, and more powerful than any ruler before him had 
been ; and in a small way he was like his patron and model 
Charles the Great. Ho did with the various states of 
England as Charles with those of the Continent, and as 
tlie one made the Franks tho leading nation, so did the 
other with tho people of Wessex. It is owing to Egbert’s 
greatness that the south of England has up till our own 
day led tho north. In yet aiiotlier thing did Egbert re- 
semble Charles, namely in having to resist tho first attacks 
of the fierce Northmen, destined one day to subdue the 
descendants of both. Egbert died in 8H7, and w'as suc- 
ceeded by his son Ethelwulf (^ACthdwulf), 

ECH} (Lat ooum)* Strictly speaking all animals, not 
excepting man, arc at the commencement in the state of im- 
pregnated ova; but the word egg is in common acceptation 
limited to those ova which are cxtnidccl as such, and tho 
young contained in which complete their developincnt apart 
from the parent. Such are all the invertebrate ova, and 
Buch arc the eggs of fish, reptiles, and birds. All eggs of 
birds are edible, but tlie eggs of the domestic fowl are so 
valnable ns food that a few special remai*ks arc necessary 
upon them. Considerations of development within the egg 
are to bo found under Devri.ofment and Emkkyu. 
Hens' eggs are nutritious and easily digestible ; and when 
lightly cooked by boiling, and eaten with a little salt, are 
admirably adapted as an ilimeiit for the sick and delicate. 
Wlten boiled hard or fried they arc rendered less digestible, 
and possess no advantage in this i-cspeei over butchers’ meat. 
A new-laid egg beaten up in a cup of tea, coficc, or choco- 
late Is an excellent ingredient in the breakfast of a person 
with a poor appetite, and is very nourishing. A gloss of 
I wine, beer, or porter, similarly treated, along with a biscuit, 
has been recommended as a liglit and nutritious luncheon 
or supper, well suited to the debilitated and dyspeptic. 
Baw eggs may be advantageously substituted for cod* liver 
oil in all cases in which this lost is ordered for persons with 
delicate or irritable stomachs. Tho addition of fresh salad 
oil vastly increases their medicinal virtues. A fresh egg is 


said to contain about the same amount of nourishment as 

oz. of fresh meat and oz. of wheaten bread, and takes 
about as long as mntton to digest, t.e. three to fonr hours. 

The new-laid egg of the common domestic fowl oonsists 
of tho calcareous skeff, the MhtU membrane^ the lokite, on 
albuminous substance, the yolh^ and tho central cavity of 
the yolk. The very thin akin which lOvers the yolk is the 
vitelline membrane. The average weight of the hen’s egg 
is from to 2 oz.; that of the duck, from 2 to 8 oz.; that 
of the turkey, from 8 to 4 oz.; and that of the goose, from 
4 io G oz. An egg kept for two years in a dry situation is 
found to lose at least 644 grains from the evaporation of a 
portion of its water through tlie shell. Boiling in water also 
causes eggs to lose from 2 to 8 per cent, of their weight. 

Eggs may be preserved for any length of time by ex- 
cluding them from the light and air. One of the cleanest 
methods of doing tliis is to pack them with the small end 
downwards in clean dry salt, in barrels or tubs, and to 
place them in a cool dry situation. Or they may be placed 
in vessels containing milk of lime or strong brine, or mbbed 
over with butter, lard, or gum water; or, as in France, 
by melting bees-wax with twice its weight of olive oil, and 
applying tho mixture all over the egg with the lip of the 
finger ; tho shell absorbs the oil, tlie wax fills up the pores, 
and tho egg is said to keep good for two years. Lamont’s 
plan keeps the substance of the egg ifi a dry state. The 
contents of the eggs are placed in a long covered trough, 
tho yolk and white arc agitated by a revolving shaft having 
two or more discs mounted on it, and when the discs are 
removed, with egg covering them as a film, a cun'ent of air 
dries the films, which are then scraped off in fine scales or 
irregular powder. The discs ato remounted on the shaft, 
and a fm'ther portion similarly treated. The powder — of 
which one pound is procured from forty or fifty eggs, and 
which will keep good a long time — is dissolved in water and 
beaten up when required for use. Eggs for keeping should 
never be laid on their sides, and when kept in the air 
should be occasionally turned to prevent the yolk attaching 
itself to the side, instead of floating in the albnmen. Tlio 
practice of packing eggs in damp straw, or in anything 
else that can convey a flavour, should bo carefully avoided. 
Tho shells of eggs ore porous, and readily admit the passage 
of fetid odours. The feeding of the fowl also lias for more 
influence over the flavour of the egg than is usually sup- 
posed; the eggs of fowls which run wild are for less rich 
than those of barn-door fowls, and these are improved if 
the fowls have kitchen scraps with their food. It is hardly 
necessary tu add that tho eggs of various breeds of fowls 
differ mucli in richness and delicacy. As a mle large eggs 
(of any bird) are coarse, and emrll eggs refined. Those of 
the plover are considered the greatest delicacy in eggs. * 

An ordinary hen’s egg contains 2 drachms of oil, and a 
duck’s egg for more. This oil is extracted in Bussia, and 
is a favourite medicine. An egg weighing 3 2 oz. contains 
120 pains of carbon and 17} grains of nitrogen. The full 
chcmical^omposition is as follows (Lawes and Gilbert):-— 
Fresh weight, 1*8 oz., whereof water 1*35 oz. and solids 
*46 oz. Of the latter fat gives *198 oz., salts *026 oz., 
carbon *276 oz., nitrogen *086 oz. By percentages, ^ere- 
foro, we have— solids 26 per cent, salts IJ, dry fat 11, 
nitrogen 2, carbon 15 per cent. 

EGO TRADE* The importation of foreign eggs into 
England is. large and rapidly increasing. In 1844 they 
amounted in number to 67,000,000 ; in 1888 to over fourteen 
times the number, viz.— 940,000,000, value £2,728,896. 
About five-sixths come from France. In the provinces of 
Normandy, Picardy, and Burgundy the farmers and small 
landed, proprietors attend to poultry culture with a degree 
of system hardly known in England, where it is regarded 
more as a matter of cottage hnsbandiy* It is the greatly 
extended use of white of egg in some manufactures and 
photography which has led to the surprising increase in 
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Importation. They arc bronght in boxes of 600 or 1200 
«aeh, it being cnstomaiy to reckon eggs by the “ great 
hundred” of sixscore, or 120. The value averages on 
importation about 6s. per 120. The imported eggs are 
not equal in quality to those produced at home, as the 
odour of the damp straw in which they are often packed 
penetrates the shell, =und produces a strong and unpleasant 
flavour. 

XOChPUkMT (the Solanum Melongena of Linnmus, 
and the Solanum aculentum of Dunal), a plant that was 
Introduced into this country in the year 1597. It grows 
to the height of from 2 to 8 feet, and has leaves of an 
ovate form, which, as well as the stem, are prickly and 
•downy ; its flowers are generally of a violet colour, and its 
fruit is a large ovate or globose berry resembling a hen’s 
«gg, but Bometiinos larger, whence the name of egg-plant, 
which hai^ been given to it. 

There are many varieties of this plant, of which two 
only are commonly cultivated in gardens, namely, the small 
white and the large puqde. They are raised from seed, 
which should be sown early in spring, in liglit soil on a liot- 
bed, and treated in every respect like a tender annual. Of 
the two varieties above named that with white fruit is 
small, and rather an object of curiosity than of use ; the other 
with purple fruit, which sometimes attains a pound weiglit, 
is a favourite article of food in hot countries. Under the 
names of brinjal and hanffanit is well known in India, and 
by that of aubergine in France. C. II. Clarke in Hooker’s 
Flora of British India ” considers Solanum incanum and 
Solanum insanum to be the same species os this, hut is 
doubtful whether it is found truly wild in India. It is 
•cultivated in both the eastern and western hemispheres, 
but A. de Candolle thinks that it is probable that the wild 
plant was Asiatic, not American. 

aSG'BAM, a quiet little town of England, in the eonnty 
of Surrey, 21 miles S.W. by W. from London on the lx>ndon 
and South-wostcrii Railway, is Hituat(«d near the snath bank 
of the Thames, in n pleasant and healthful district. It is 
connected with Staines on the oilier side of the river by 
an iron bridge. Its chnrch is modern, but contains the 
•memorials removed from the ancient building, among others 
that of Sir John Denham, the father of the poet, who re- 
sided ill what is now the vicarage house. Close to the 
town rises the picturesque ridge of Cooper’s Hill, celebrated 
in Denham’s poems, and along the Thames sti'ctches the 
historic plain of Rnnnimede, where King .Tolm signed 
Magna Charta, the bulwark of English freedom. Opposite 
to it lies Charter Island, which by some authorities is 
•considered to have been the true scene of the interview 
between the king and his barons. The population of 
Tlgham in 1881 was 7389. 

SG'ZNHABD (Kginhardus, or Agenardus, or Ein- 
hardus, and even other spellings of the name freely oecnr) 
was the secretary, minister of pnblic works at Aix-la- 
Chapelle, and biographer of the Emperor Charles the Great 
(Charlemagne). He ivas a man of great culture, a friend 
of Alenin and the learned society the emperor gathered at 
Aix; he was fluent in Latin, and knew as much Greek as 
the learning of tho times afforded. His ** Life of Charles 
the Great ’’(“Vita Carol! Magni ”) is excellent in every way, 
unusually so considering its early date. It is in Latin, and 
is very free and fair in its comments. Ho was born of 
noble parents in what is now Hesse-Darmstadt in 77.5, and 
soon rose to high Influence with tho far-seeing emperor; in 
fact, it was through Eginhard entirely that Charles raised 
bis son Louis to partnership in the empire. In 815 (after 
CSharles* death) Louis, now sole emperor, bestowed an abbey 
9 n Eginhard, or probably rather the benefit of the abbatial 
revenues, and made him tutor of his son. He served Lonfs 
as faithfully as Charles, and was much more lavishly 
rewarded, many monasteries having counted him as their 
bead. In 831 he retired from court-life, and died in 840, 


The legends told of Eginhard and by Eginhard, tbongb 
curious and amusing, cannot find fit place here. Two traits 
of chaiticter are, however, so often alluded to as to need 
briefly telling. Tho first is his courtship of Emma, daughter 
of tlie great Charies, both he and the princess dreading tbo 
wrath of the fierce monarch should their attachment be 
discovered. Once while he talked witli Emma by night the 
snow felly and it was impossible for him to return to bis 
own quarters without his footsteps betraying that some 
man had visited the princess. Emma’s quick wit solved 
the difliculty by suggesting tliat she should cariy her lover 
across the courtyard, as her woman s footsteps would not 
provoke remark. Charles saw the whole from a window, 
and as he know Eginliard’s real merit he forgave tho pair, 
and permitted their miirriagc. It must be added that great 
dcinbt is thrown on this charming and well-known story. 
The wife’s name is supposed to have been Imma, and she 
Avns sister of the Bishop of Worms. The other is a fact that 
Eginhard himself relates in his “Historia Traiislationis 
SS. Marcelli et Petri.” These were two martyred saints 
(Peter not being tlio apostle, but another martyr of that 
name) whose bodies were stolen from their tombs in Rome 
by servants sent for that purpose by Eginhard and Modard, 
abbot of Soissoiis. The bodies were carried safely to Seli- 
genstadt — Eginliard’s final retreat in the Oden wald— except 
a limb or so which other stealers had stolen on the way 
from the first sacrilegious burglars. Eginhard sees nothing 
wTong in this sacrilege, writes a book about it, and pnb- 
lislips 169 p.nges of niiiaclcs wrought by the bones of the 
two saints. 

EG'IiANTXNS, the Old English name of the sweet- 
brier rose (Jiosa ruluginoxa') — eglantkr in French. Milton 
misapplies the word to the honeysuckle in the following 
lines : — 

*‘Tl»rongb the sweet-brier, or the vine, 

Or the Avisied eglantine.” 

The name has also been applied to Jlosa EglanferUt and 
l{uhu8 EqlmiterUu 

XGLANTINE, FABBE W, a speculative pam- 
phleteer of the revolution.nry era in France, was one of the 
leaders of llic terrible Convention. He did some useful 
work, however; among other things lie lielped to fonn 
Romme’s famous Revolutionary Calendar. He it was who 
gave the new names to the months, descriptive names, 
rhyiniiig each to each in its season, Nivoge^ Pluviote, 
Veutose for winter to spring; Germinal^ Floreal^ Prnirial 
for spring to summer; Messidor^ Thermidor^ Fructldor^ 
summer to autumn; Vendemiaire^ Jirumaire, Frimaire, 
late autumn to winter. The twelve months being of thirty 
days each, five days remained over (six in leap year); these 
d’Eglantine designated the Sannculottides, and named them 
respectively the Festivals of Genius, of Labonr, of Actions, 
of Rewards, and of 0])iniuns. The leap year, extra sixtli 
Sansculottide, was the Festival of the Revolution. The 
“weeks” (decaiies) were of ten days, not seven, three 
decades to a month. Sunday so unhesitating a genera- 
tion did not scruple to sweep out of existence. D’Eglan- 
tino seems, however unhesitating w’ith regard to Sundays, 
to have liesilatcd to go tho length of the Terror. Ho 
was therefore thrown into prison by the Robespierre fac- 
tion in ^larch, 1794, at the time that Danton, weary of 
slaughter, had withdrawn himself. Fabro d’Kglaiitine was 
accused of peculation in Indian affairs. In less than a 
mouth Danton himself hod been struck at, and on the 
2nd of April, 1794, d’Eglantine stood by the side of that 
“Titan of the Revolution ” on trial before tJie shamofnl 
Fonquier-Tinville tribunal. Few escaped that ordeal. 
D’Kglantiiie died by the guillotine on lOtli April, 1794. 

EGREMONT, a neat little town of England in the 
county of Cumberland, 5 miles S.S.E. from Whiteliavdh, 
and 340 from London by the Forth -western Railway, and 
about 3 miles from the sea. There are a parish enureb, 



EGRET. 


200 


EGYPT. 


dissenting chapels, some schools, and a mechanics* insti- I 
tute. The town consists chiefly of one long street, and its 
xnaiiufactures consist of linen, canvas, and paper. In the 
vicinity there ore iron mines. On the west side of the 
town are tho mins of an old castle, suppMd to have been 
built by the Normans, and celebrated by Wordsworth. The 
town of Egremont confers the title of earl on the Wyndhain 
family. The population in 1881 was 597i>. 

S'OBJBT is tho name given to some species of tlie 
genus Ardea, distinguislied from tlio IIkuons by their 
snow-white plumage and by tho possession in the breed- 
ing season of crests and plumes of foatliors on tho back. 
Tho Great Egret {Ardea egret tn\ figured in Plate IV. 
of is an iiiliabitant of butii North and South 

America. This bird is adorned with a sort of train of long 
plumes, descending from tlie iip])er part of tlm back, and 
falling gracefully over the tail. Including tliese plumes 
it measures upwards of 4 feet in lengtJi. In the United 
States this is a migratory bird, iiiliai)iting the swamps and 
rice-fields of tlie Southern states. Its nest is built on the 
cedars iu the same way as that of tlie coininoii heron, and 
the birds usually collect iu cojibiderabh! societies during the 
bre(‘diiig season. 

The name (.fi'oat Egi-et is also applietl to a species, Ardea 
albuy which breeds regtilarly in the south of JCurope, and 
occasionally strays into Britain. It closely resembles the 
American species. A larger species, Ardea occidentalism 
from Florida and Cuba, is known. 

- The Little or Lesser Egret {Ardea garzetUi) is a native 
of the south of Europe, and at one time used to be met 
with in this coimtry. This jnetty bird is iimch esteemed 
for its pm*e white feathers, and ospeeially ftir the glossy 
plumes which adorn its hi'ad, breast, and shouldtTs. Its 
feet and back are black. “Tliis,” says l>r. Fleming, “is 
supposed to be the species, a lliousand individuals of wliieh 
were served up under the name of egriftesy at the cele]»rated 
feast of Neville, arehhishop of York, iu the reign of Edwaril 
IV. It is jiossiblo, howcA’cr, that the lapwing may have been 
tlicrc referred to, as tho most conitnon bird with a crest.” 

BOYPT (tho A' hem, black land, of the hieroglyphics; 
tho Khemi of Coptic ; the Mizraim of Scripture ; Greek, 
Aiguptos\ Arab. J/wr), a country on both banks of the 
Nile, occupying the north-east angl<5 of the African eon- 
tinont; one of the earliest scats of art, science, and literature, 
and famous alike for the historical events of which it has 
been the theatre, its magnificent monuments, and remark- 
ublo physical character. 

Boundaries and Extent. — Recent modern Egypt inclmled 
until 1884 not merely the historical land of the I'haratdis — 
the Nile vidloy and a limited area of the ilcscrls wliieli 
bound it — hut also the wide-spreading provinces of Nubia 
and the Soudan, Dungoia and Berber, Kliartiiuin, Senaar, 
Kordofan, Bolir-el-Abyad, and Darfur; the Somali coun- 
try south of Abyssinia, from llarur to tho Indian Ocean; 
tlie cquatcirial regions beyond Clondokoro to the Victoria 
and Albert lakes ; tin African coast of the Red Sea from 
the Gulf of Aden to Suez, and even the east side of the 
Gulf of Kl-Akabah — altogether about 1,500,000 square 
miles. But a great part of tliis iiuinensc territory consists 
of wide stretches of unexplored desert, ami of waste tracts 
traversed only by the unt.ainable Bedouin ; the authority 
of tho khedivo was in some sense more or less recognized, 
but his actual hoW upon the country was extremely slen- 
der; and in view of the difKculties which seemed threaten- 
ing the position in 1884, the claim to the peatcr part of 
ibis ^ vast region was upon the sugge,*>lioTi of the British 
government relinquished. To-day, as iu the remotest 
antiquity, the true Egypt, as deb nod by the natural 
boundaries of land and race, is the valley of the Nile, from 
the first Cataract (at Assouan, the ancient Sgene) to the 
Mediterranean. In indicating the legitimate bouiulary of 
Egypt when the Soudan was given up, the second Cataract 


at Wady Haifa, 22^* N. was mentioned by the British 
government, and this point may therefore be regarded for 
tho present as the most southern extension of Egypt 
proper. Thus limited Egypt dwindles to its true area 
of 16,500 squai-e miles, or little more than half the 
size of Ireland. At no groat distance from the river, 
on either side, rise a series of hilla^ which constitute 
at once the boundaries of the valley and the margins of 
great deserts. The country within these boundaries is of 
a form which defies all preconceived notions of political 
geography and tho general fitness of things. Here is a 
country about a tlionsand miles long, and so dispro- 
portionately narrow that a vciy ordinary pedestrian can 
w'olk across it at almost any place in a few hoars, and at 
sumo points in a few minutes. The whole has been com- 
pared to a tall, straight, branchless palm tree, the roots 
stretching far south into Central Africa and the feathery 
tuft of foliage spreading out on the jHediterraiican coast. 
Snifill as it may seem, this was the land of tho Pharaohs 
and the Ptolemies; and in this narrow Nile valley thoso 
va.st monuments were built, thoso iiiHcriptions written, that 
rtligion and phllosoiihy developed, whereby Egypt gave tho 
impetus .and direction to much of the art, science, and 
thought of the world. Some five centuries before Clirist, 
Herodotus described Egypt as “ the gift of the Nile,” and 
Jiis observation is true in tho strictest and most literal seuso 
— for without the Nile there w'ould he no Egypt ; the gi'cat 
African Sahara would spread uninterruptedly to the Rod 
Sea. Egypt is simply a groove worn by the Nile in tho 
desert, and made habitable by its waters. The overflowing 
of these in their annual inundation, and the spreading of 
the famous Nile mud, is the tme reason that the most 
fertile country in the w'orld is not as barren as tho deserts 
that bound it. 

Most of the countries named as ha\ ing been till recently 
within tlie political limits of Egypt are described under 
their several headings. In the pre.^ent article we propose 
to include — 1, The valley of tho Nile, or Upper Egypt; 
2, the Delta, or Lower Egypt; 8, tho Western desert 
and the oases therein inclosed; 4, the Eastern country 
towards the Red Sea. 

1. The Valley of the Nile . — Tho Nile, coming from 
Nubia, runs through a deep and narrow valley, sunk 
between two ridges of rocky hills, which rise in some 
places more than 1000 feet above the level of the river. 
At Wady Haifa, the second Cataract, the free navigation, 
of the Nile ends, except at the full height of the 
river. At low water, indeed, it is often difficult to pass 
beyond the first of these shoals or rapids, at Assouan. 
Northward from Assouan the bre idth of the valley varies 
considerably, but it is seldom more than 10 miles, and in* 
many places it is only 2, including the breadth of tlio 
river, which varies from 2000 to 4000 feet. The cultivable 
land generally is much broader on the western hank tlian 
on tho eastern. As the river enters the Egyptian territory 
from Nubia tho granitic hills bear the appearance of hav- 
ing been rent by the stream. Hence, between tho isle of 
I*hila» and Assouan tbe current Is interrupted by innumer- 
able islands. Others of a less rocky character— some of 
them extensive, considering the breadth of the Nile — 
spring up out of its bt;d at Ymlous intervals daring its pro- 
gress to the Mediterranean^ The islo of Elephantine, 
opposite Assouan, wears so beautiful an aspect that it 
is called by the natives the Isle of Flowers, and most 
European travellers describe it as a sort of terrestrial 
paradise. TJie Egyptian valley is strewed with those 
stu}>endous monuments of human labour, those beautiful 
remains of ancient art, which have excitq^ the wonder and 
admiration of ages, and which seem tho more marvellous 
the more closely they are examined. It is chiefly between 
Assouan and Cairo that tbe most interesting monuments 
of the ancient Egyptians are met with. They consist 
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principally of— (1) Temples, on which are sculptured the 
conquests of the kings; the animated hattle<held, the 
beleagured city, tlie return in triumph, are all 'accurately 
portrayed. (2) The extensive tombs excavated on the 
hills bear delineations of funeral processions, of feasting, of 
hunting, of all the iiidustriul operations, from husbandry to 
chair-making, andi even brickrnaking; they are, in fact, a 
complete work on the manners and customs of that extra- 
ordinai7 people. (3) The gigantic statues and tall obelisks, 
consisting of solitary blocks of granite thousands of tons in 
weiglit, and transported hundreds of miles from the quany 
to the sites on which we now find them, tell us of wonderful 
skill and perscvcraiico ; while to futui’C ages the pyramids 
will remain os the monuments of a mighty people. See 
EoYVTIAK AROHITECTUttK, PyiiAMIDS. 

The distance from Assouan to the Mediterranean is 730 
miles, or to Cairo 650, and along almost the whole of the 
latter distance there arc on both sides of the river remains 
of cities so ancient that tliey seem to roach right baek to 
the period whicli used to bo regardod as that of the crea- 
tion of man. Wady Haifa, at the second Cataract, is 200 
iniics southwards from Assouan. 

2. The Delta.— 'I'he Nile, issuing from tho valley a 
few miles north of Cairo, enters the wide low plain which, 
from its triangular form and its resemblance to the letter 
A, received from tlic Greeks tho name of tho Delta. Tho 
river divides into two branches, that of llusetta or old 
Canopic, and that of Damietta or Thatnitic. The figure 
of the Delta is now determined by these two brauehes, 
although the cnltivated plain known hy that name extends 
considerably beyond t(i the east and west, as far as the 
sandy desert on each side. There were foinieriy other 
outlets for the Nile, named the Pclusiac, the Tanitic, the 
Sebennytic, and the Mendesian, hut these have Iwsome hi 
giHjat measure choked up. Although tho journey by river 
h'om Cairo to the coast is less than 200 miles, wlille 
between Cairo and tho first Cataract there are nearly 600 
miles of Nile, the hreadtli of tho Delta makes it the larger 
half of Kgy])t, with an urea of 6360 square miles, out of a | 
total of 11,312 of cultivable land. Tlie alluvial soil is 
shallower, and the vegetation less exuberant than the amaz- 
ing ferlilily of the upper valby ; but the Delta is never- 
theless a rich tract of well-watered and uniformly culti- 
vated land, with very few barren spots. Its .agriculture, 
especially the cultivation of cotton, together with tlic 
transport and export trade, support a number of flourish- 
ing towns. The toast line of tlic Delta is singularly unin- 
viting, consisting of a low ridge of desolate sand-hills, 
diversified only by a series of dreary salt marshes, known 
as Lakes Menzaleh, Bourlos, Etko, Aboukir, and Mareotis. 
Their baneful influence is felt some distance iiihiud, and 
to their presence is attributable tlic depressing hothouse 
climate which must result from a girdle of nearly stagnant 
lakes in a state of constant and rapid evaporation. All 
the lakes are separated from tho Mediterranean by sandy 
stripes of coast, more or less narrow, upon which the four 
ports of modern Egypt are built— Alexandria, llosetta, 
Damietta, and Port Said, the latter the creation of the 
Suez Canal. 

The interior of the Delta is a wide level plain, intersected 
by a network of canals fed by the divided stream of tho 
Nile, often running in ancient channels, and fenced in by 
high embankments. Near tlie banks of the canals and 
river-arms are some 300 small villages and a few towns, 
> . generally erected high above tho inundation, on the lofty 
mounds of dark earth, tlie sites of ancient cities and tem- 
^^los, which are a prominent feature of tho plain. At a 
^stance the villages look almost a part of the mound. For 
the most part they are merely a oluster of mud-huts 
surrounded by dove-cotes and iialm-groves, with a white- 
washed minaret standing out from the confused mass ; but 
many telco a fair share iii the trade which the fertilizing 


Nile anords to the plain, and have developed Into small 
but populous towns, possessing a definite high street and 
mosques whose minarets overtop the houses and palms. 

The sconeiy. varies with the soasoii of the year. In 
August and IWembcr, unless the inundation h^ boon a 
low one, notbu^ is to bo seen but tho villages and their 
palm-groves rising out of the vast sheet of water spread 
over tiio plains, with here and there a raised bank, used, 
at this season, as a road to pass from village to village. 
In October and November tho eye rests on plains of bare 
dried mud ; but the husbandmen are now busy sowing the 
seed as the Nile retires within its channel, so that it may 
have suflieienl moisture to germiiiatc ore tho ground be 
dried up by tho scorching sun. In December, January, 
and February, the country presents a deep green colour 
of the richest hue. Theu the wJiolo plain is clothed witli 
rich crops of nil manner of corn, and with tho bright blos- 
soms of the cotton plant. In May and June, the harvest 
huving l)coii all gathered, the face of tho ground again as- 
huincs its dry brown appearance. Every inundation deposits 
a thill stratum of innd, derived from the rocks of Abys- 
sinia, where tornmts of rain (or rather deluges) fall in tho 
early sunniier months (April and May). These carry with 
them the soluble ingredients of the rocks and soil, as lime, 
potash, soda, Xt. The seed is sown cither on tho laud 
just as the water left it, or after a slight semteh has been 
made by a primitive plough. Tho extraordinary fertility 
of the soil enaldes the inhabitants to produce, with a small 
amount of laliour, sufficient for the necessities of life; and 
as the gov(*nnuent, instead of themselves, would reap the 
bciuiiit of any great surplus, they have no dosiro nor do 
they attcmjit to increase the fertility of Iho soil by any 
advanci'd mctlmds of cultivation. Consequently they do 
notliiiig more than sow the seed, cover it in tlie easiest and 
quiek(‘8t way jiossible, and attend to the irrigation of the 
laud (luring the progress of the crops, Tho cultivated 
lands are of two kinds— those low enough to be covered 
by the annual inundation, and those lying too high for this 
to reaeli them. The former yield, for tho most part, only 
one crop in tiie year ; wliile tlio latter are made to yield 
three, Olid are artifu’ially irrigated. Tlie crops produced 
on the former are wheat, barley, lentils, beans, lupins, 
and pease. The first crop of the latter is generally wheat 
or barley ; then millet {door'ah indigo, cotton, &c.; 

and, thirdly, millet again or maize {door' ah sAafaee), which 
may be seen in full car in December, Irrigation is effected 
by raising water from the river, and sending it off in channels 
down the sloping hunks, tho land being laid off into square 
patches. Wlieu a patch of crop requires watering, all that 
is necessary is to make a depression with the foot in tho 
little bank of tlio clianuel and tho water flows over. It is 
thus “ a land watered with the foot." 

Lower Egypt, and tlie valley of the Nile in Upper Egypt, 
are entirely composed, to a considerable depth, of the rich 
alluvium deposited hy tho river during a long series of ages. 
Ill the ranges bounding the valley and in the desert we 
find limestone, two kinds of sandstone, clay and other 
slates, with granite, pliorpliyry, and other igneous rocks. 
A broad zone of niariiic limestone extends from tlu! Bed 
Sea across tlni valley of the Nile, and into the IJbyan 
Desert. It extends from Cairo to Esiicf, some distance south 
of 'J’bebfis. In tin* vicinity of the Nile its strata are nearly 
horizontal, and this gives a flat, tabular aspect to Middle 
and part of Upper Egypt. The rock was used extensively 
in tho constiiictioii of the temples of l.ower and Middle 
Egypt, and some of the pyramids arc built entirely of it; 
and ill it are cut the immense eatacomlis of the ancient 
Egj'ptinns. It contains ccliiuites, nautili, corallines, crabs, 
fish teeth, and nummulites, and seems to bo of lower 
Eocene ago. It also ctmtains layers and nodules of flint; 
over it is a saudstuno containing tertiary forms, salt, and 
gypsum, but existing only in detached hummocks. It is 
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in this formation that the natron pools occnr. Sonth of 
the limestone zone at Esnc occnrs a sandstone, the lowest 
strata of which are agglutinated quartz pebbles, cemented 
by lime and iron. It contiuns no fossils, and was the rock 
used in the temples and monuments of U|||^ ^gypt. It 
is met with across tl\e whole Kostorn Desert, lying on the 
granite, greenstone, and other hypogenc rocks which occur 
in many parts of that district, on the Nile at the Cataracts, 
as well as a few miles north of them, and at the famous 
quarries of Assouan, from which all tho granite monmnents 
of Egypt have been taken. 

8. Th^ Wentem or Libyan Desert, — The nominal limits 
of Egypt along the sea-coast west of Alexandria are tlie 
mountains of Akabali-et-Soloum, about 25” E. Ion., where 
the nominal limits of Tripoli begin. This westward exten- 
sion from the Nile valley, however, is for the most part an 
extensive tract of desert occupied by independent tribes of 
nomadic Arabs. It presents a scene so formidable that 
few travellers have visited the oases by which it is here 
and there interspersed. The most norfhern of these, some 
fourteen days’ journey from Cairo, is Sivah or Ammon, once 
famous for its temple of .Tupiler Ammon, whither Alexander 
made a pilgrimage to consult the oracle. South-east of 
Sivah, and nearer to the Nile, is the Little Ofis's, or Wah- 
el-Uahrych, the chief village of which lies in lat. 28” 16' N. 
and Ion. 28” 55' K. South and west arc the small oai^cs 
of El Hayz, Farafreli, and Zerzoora; and still further south 
Is the Dakhloh oasis, whose first European visitant was Sir 
A. Kdmonstone, in 1819. Its chief village stands in about 
lat. 26” 85' N., and Ion. 28® 65' E. Three days’ journey 
to the east brings tho traveller to the Great Oasis, or Wah- 
cl-Kliargch, extending in length from 24” 89' to near 20” 
N. lat. Instead of islands of the bl(>8t (Gr. AUihtron nesoi) 
springing up amidst the surrounding and desolate ocean of 
sand, as the ancients describe them, the uasc^s are valleys 
or dejtressioHB of the lofty plain which fonns the extensive 
table-land of East Africa. On descending to them they 
are found to bear, in many respects, a similarity to a por- 
tion of tho valley of Egypt, being surrounded by steep 
clifis of limestone, at some distance from the cultivated 
land, wliieh vary in height in the different oases, those 
rising from tho south oases being the liighest. Neither do 
they present a continuation of cultivable soil, all of them 
being intersected by patches of d(*sert. They no doubt 
owe their origin to the springs with which they abound, 
the decay of tho vegetation tlieiice arising having produced 
the soil by which they are now covered. Tlicir fertility has 
been deservedly celebrated ; but the glowing culogiums of 
travellers on tlieir surpassing beauty itfe pr«)bably, in a 
great measure, to be ascribed to the striking contrast they 
present to tho sarronnding deserts of arid bui'niiig sand. 
Tho water which filters through under the desert rock, and 
vivifies these green patches, comes from a considerable 
depth, for it Is always warm (85” to 90” Fahr.), seemingly 
inexhaustible, and rises with such force that the painful 
labour of the Nile irrigation is superfluous in the oases. 
The entire population of tho oases is about 35,000. The 
produce of tho soil scarcely does more than support the 
population, and the only export of importance consists in 
dates of a peculiarly iiue flavour. Under the Homans the 
oases were places of banishment, not because of anything 
noxious or dimgreeqble about them, but because of their 
being as it were out of tho world, and from the extreme 
difficulty of escaping from tliem. llesidcs the oases the 
IJbyafi desert is relieved by tho Nitruin valley, a sort of 
li (Slow some 20 miles long, bounded by low iiills, and con- 
taining, especially at the time the Nile is at its highest, a 
chain of pools or lakes whence salt and natron are extracted. 
The valley is 50 miles north-west of Cairo. About 50 miles 
soutii of the Wadi Natrdon, as it is sometimes called, ^d 
about the same distance south-west of Cairo, begins the 
fertile valley of Faiotun, considerably lower than the banks 


of tho Nile south-east of it. It is but a short distance 
west of the Nile, from which it is separated by a range of 
limestone hills. The Bahr Jusef, or river of Joseph, is 
an ancient channel of the river which passes off from the 
present one at Daroot ; and, having watered the west side 
of the plains for some distance, enters the Faioum by jm 
opening in the Libyan hills, and is conducted to different 
parts of the f’aioum by canals. The part of the Faioum 
under cultivation is alraut 23 miles from N. to fi., and 28 
miles from E. to W. At its north-west part is the Birket- 
el-Kharoon, or Lake Moeris, which is 85 miles long from 
E. to W., and 7 broad. During a high inundation this 
iake is raised 5 or 6 feet by the water it receives through 
the Bahr Jusef. 

4. The Eastern Country, — The large tract between tlie 
valley of the Nile and the ^d Sea is a mountainous region, 
which, alihongh generally rocky and barren, is iniersecled 
by numenms wadys or ravines, fertilized by spriifgs, and 
clothed to some extent with vegetation. Unlike the Libyan 
desert on the other side of the Nile valley, which loses itself 
in the boundless Sahara, the eastern desert conntiy has the 
definite boundary of the Red Sea, and is more substantially 
within the government of Egypt. The mountains and hills 
form so large a portion of this desert that the Egyptians 
call it Jebel, “the hills”— jebcl being a single mountain 
or hill, no matter what its height may be. The plains are 
small, with the exception of that between Cairo and Suez 
— ^which is now, as it has been since and before the days of 
Joseph, the highroad from Arabia and Syria to Egypt — 
and the fiat lying between Suez and tho Mediterranean, 
above which the former rises to tho height of a few hundred 
feet (700, Newbold), while the latter is partly below its level. 
Of the valleys traversing this desert some run north and 
south, parallel to the valley of the Nile ; while others, from 
a sumniit-lcvol in the interior of tho desert, pass east to 
the Red Sea and west to the Nile. Of the latter the two 
principal are the Wadi-et-Tih, or Valley of the Wander- 
ings, a short distance south of Cairo and Suez. Another 
of tins class of valleys is that leading from Keneh and 
Thebes to Cosseir, on tlje Red Sea. There has long been 
a good road across the plain from Cmro to Suez, and also a 
railway. This undulating plain rises gradually from the 
valley of the Nile, but drops more abruptly down to the 
extensive gravelly plains west of Suez, and is crossed in 
a northerly direction by numerous shallow water-courses. 
The road is protected from the driving sands by banks. 
The railway from Alexandria to Cairo is dbntinned to Suez. 
In ancient times tho roads leading from the valley of tho 
Nile to the shores of the Red Sea passed by regular stations 
and villages and towns with a reside it population. Mines 
of various metals and quarries of porphyry and otlier 
valuable stones are scatteriMl among the mouutams, and 
were once regularly worked. At present the only fixed 
habitations aro at the port of Cosseir, and at the Coptic 
monasteries 9! St. Anthony and St. Paul. Cosseir is about 
90 miles from tho Nile, at the eastern extremity of tlie 
Wady Arabah, which is inclosed by two ranges of moun- 
tains called Jebel Kelalla. A range called .lebel Ghrarib, 
about 28” 15' N. lat., has peaks 6000 feet high. Many 
remains of antiquity are scattered over this district. 

Flora and Fauna, — Cotton is by far the most important 
crop; but rice and the sugar-cane, flax, homp, tobacco, 
oranges, and tropical fmits are grown. The vine is little 
cultivated, as tho Koran forbids the use of wine. Henna, 
or the Egyptian privet, grows near the Cataracts; its leaves 
yield a rich red dye. From tho character of the surface 
the country has very few wild plants. 

Of wild animals the wolf, hyssna, jacka]| and jerboa, or 
kangaroo rat, inhabit the desert. The hippopotamus and 
the crocodile, frequent in ancient frescos, now descend the 
river no further north than the neighbourhood of Farshoot* 
Among domestic animals the cow and boffiUo are used in 



EGYPT, 


EGYPT. 


2oa 


ploughing, the camel for burdens, and the ass and mule 
for riding. Mutton is the usual meat, beef is only killed for 
foreigners. Pigs are, of course, rarely kept The horses 
are few and of an inferior breed, while the asses and 
mules are large and active and lively animals, and if very 
goqd bring a higher price than horses. The Egyptian 
is larger than the* Arabian camel, of which the drome- 
dary is not a species, as often stated, hut a camel trained 
for riding. The fish of the rivers are inferior for table 
purposes. The birds of the country are very numerous. 
Wild geese and ducks exist in immense numbers, and their 
fiesh has a most delicious flavour; while flocks of pelicans 
often darken the air, and tlio stork is occasionally seen. 
Onr common heron is plentiful ; and the palm-groves swarm 
with pigeons, hawks of all sizes and kinds, and with vul- 
tures, while many pretty species of small birds haunt the 
acacia ^oves. In Upper Egypt the sacred ibis may often 
be seen, and at certain seasons immense flocks of quails 
visit the valley of the Nile, and the partridge may always 
be fonnd where the cultivated land joins the desert. The 
crocodile-bird, which gives the alanii at the approach of 
danger, is a species of la])wing, and is almost entirely con- 
fined to Upper Egypt, whore the small, white egret is com- 
mon ; it has a horny spine on the point of the shoulder of 
each wing. The dogs of Cairo are a well-known nuisance. 
Being “uucleaii” few native persons will consent to bo 
their masters, and they run half wild in great numbers. 
Oats are almost as numerous, but some of them oi’c better 
<iared for, under the pretext that the Prophet loved cats, 
really, there is no doubt, from a relic of the ancient worship 
of Pasht, the cat-goddess of Lower Egypt. One of iho 
Mamalukes founded an hospital for destitute cats at Cairo. 
Its revenues, however, have been long since sequestrated. 

Climaite. — The climate of Egypt is one of extreme dry- 
ness, and thus the excellent state of preservation in which 
wo find the sculptures, hieroglyphics, and paintings of the 
ancient Egyptians is accounted for. There are two seasons 
— the temperate, from October till March; and the hot, 
from March till October, The heat is of course gi-eater as 
we ascend the Nile, and a well-marked change is observed on 
entering the Thebald. In consequence of the clear, unclouded 
state of the atmosphere the power of the sun’s rays is 
much greater than what wo are generally accustomed to in 
the misty islands of the west, and with this exception the 
temperate season is much the same as our fine summers. 
The mean temperatures of the two seasons are — 

Temperate. Hot 

Delta, . . 60“ to 60“ Fahr. ... 80“ to 90“ Fahr. 

Cairo, . . 68“ “ 64“ “ ... 90“ “ 100“ » 

Thcbaid, . 60“ “ 76“ “ ... 96^ “ 110'* “ 

Tlie heat of the temperate season is greatly modified by 
the northerly winds which prevail during this season, the 
east being the prevalent wind in the autumn, or, more cor- 
rectly, in the end of the hot season. In the beginning of 
the hot season a south-east wind, called the khamateen or 
hhamein (Arab., fifty), from its blowing for fifty days, sets 
in, and dnringits continuance the air is filled with dust and 
particles of sand so fine that tliey penetoate everything in 
as well as out of doors. It often raises the thermometer 
to 110“ Fahr. in the shade, and brings on so much disease 
that the rate of mortality is far higher then than at any 
other time of the year. The extreme degree of languor, 
and the sofibcatiug effect it produces, are scarcely sup- 
portable, even when it blows in the temperate season, as 
it occasionally does. It is often erroneously called by 
Europeans the simoom, for the samiel or howa el simoom 
is a poBtUcnti|^ wind of tbo Assyrian desert. Samiel 
'or howa are both used for wind; simoom means poison, 
and it deserves the name of “ the poison wind.” The 
temperature generally falls a good deal during the night, 
sometimes as much as 30^ l^in and snow occasionally 


fall in the northern parts of Lower Egypt-— at Alexandria 
pretty frequently ; and there are generally, but not always, 
a few days in the year at Cairo in which rain falls, but 
snow never. South of this rain is very rare indeed. Fogs 
are often see#n the mornings, but they soon disappear 
after sunrise. The plague occurs now and again in the 
northern paits of Lower Egypt about the Mediterranean, 
but lias not for a long time extended as far as Cairo, 
althongh formerly it reached oven further south. During 
the inundation fevers are prevalent, and at the same time 
ophthalmia is most severe, although not caused by the 
inundation. Opthalmia is the great scourge of Egypt, 
but an inquiry into its c^mses is not suited to this article; 
the causes generally assigned are, we conceive, quite erro- 
neous. Other plagues of the country are — the flies by day, 
the mosquitoes at night, and lice at all times. The climate 
of Egypt, instead of proving injarions, might, with proper 
priKtant ions, be well borne by Europeans ; and if sought at 
the pro]>cr iinio might bo highly beneficial to invalids 
from this country. 

^ Trade. — Tln< trade is chiefly transit, and 70 per cent, of 
it is with Great Britain. The total value of the exports 
and imports is from £30,000,000 to £40,000,000 sterling. 
Haw cotton is now the only very important item, the value of 
that exported having varied of late years from £6,000,000 
to nearly £14,000,000 sterling. The total exports to 
Great Britain Lave varied also from £14,000,000 to 
£20,000,000 sterling; the valno of imports of British 
produce and manufactures, from £4,000,000 to £9 ,000,000, 
cotton goods being the largest item. There are 965 miles 
of railway open, and 502 arc in course of construction. 
The Suez Canal connects the Mediterranean, at Fort 
Said, to the east of the Delta, with the port of Suez, on the 
Red Sea. The two seas are on the same level, so Uiat 
there are no locks; and tbo canal w'os filled with salt 
water from both ends. 

People.'- The population of Egypt proper is estimated 
at 5,500,000, or 463 to the squai-c mile, and of these fully 
4,000,000 are fellaheen. The townfolk number little more 
than a tenth of the population, unless the Copts (of whom 
there are quite 300,000) and Europeans are inclndcd. The 
only largo town populations are tiioso of Cairo (350,000) 
and Alexandria (212,000), which include mauy foreigners. 
The nninhor of Europeans in Egypt is about 80,000, of 
whom half are Greeks, the French and Italians coming 
next in the census. About 100,000 Bedouins acknowledge 
the sovereignty of the khedivc, and Turks, Negroes, Abys- 
sinians, and other kindred races make np another 100,000. 
The Jews and Armenians form small but important com- 
munities. 

The true Egyptians, tlie vast majority of the modern 
inhabitants, and almost the sole contributors to tlie wealth 
of Egypt, are the peasants or fellalicen, a fellah signify- 
ing a “ cutter,” one who cuts or digs the eartlu Every 
operation connected with the cultivation of the soil of 
£g)’pt is his solo business and his alone. So far as 
concerns all that constitutes tbo wealth of the country, lie 
is the only real worker in Egypt, and has been used to 
doing all the work from ages long before Moses. His 
country has iiiidurgone many vicissitudes, and has been 
the spoil of many conquerors in turn, and both his language 
ami his religion liave been changed, but the fellah himself 
remains the same as depicted on the oldest wall-pictures of 
the tombs and temples. That he is the lineal descendant 
of the peasants who worked the shadoof to irrigate the 
land, and scattered the seed in the time of Cheops, the 
builder of the Great Pyramid, there can he little doubt. 
Most of these fellaheen dwell in mud-built viUages sur- 
rounded by palm-trees, on mounds of rising ground which 
seem to have been formed by tlie remains of ancient rtfined 
cities. They arc miserably poor, having for many years 
been most unjustly and cruelly treated by the government, 
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not only with grindin^j opprowiive taxation, hut with com- 
pulHoiy taska of unpaid labour for the khedive’s private 
gain, and with an utter denial of legal protection. The 
intervention of the British and French governments, and 
the deposition of Ismail Paslia in 1879, was followed by 
a great improvement in the condition of these unhappy 
people ; but further reforms, particularly in the ordinary 
administration of the civil and criminal law, remain to bo 
carried out under the new era which may be said to have 
commenced in 1888. Personally the fellaheen are a very 
tine race. Though not tall they are well<bulll and broad- 
chested, and their spare lithe fram«H, which never grow fat, 
are capable of immense strength and endurance. A great 
deal of the Egyptian land is the privahi j)ropcrty of the 
ruling family, having been appropriated ns such by the 
Khedive Ismail ; and of what remains for the fellalieen 
peasantry, iiiiicli is alienated from them owing either to 
their necessity or improvidence in borrowing heavily upon 
the security of their lioldiugs. 

The Copts, who are the Christians of Egypt, closely 
resemble in outward appearaiMic the Moluimmedan Egyj^- 
tinns, ojily that they dress in darker colours, and generally 
adopt a black turban. In race Ihc^y also aic direct descend- 
ants of the ancient Egypl^ns, with probably less mixture 
than tlui rest of the people. They also pivsciwo in their 
liturgies the ancient Coptic tongue, llic lineal heir of the 
hieroglyjdjic language of the monuments. In religion they 
arc members of the .lacubite oiFshuot of the Gnujk Cimreb, 
which separated after the Council of Chalcedon. To have 
n‘Bistcd the llellenizing leiidcncies of the Creek hetllers on 
tho one baud, and the influence of klussulmaii persefuitioii 
on the other, says much for the tenacity with which they 
have held to their form of Christianity. In order to save 
their lives and property many did accept the faith of the 
conqueror, while for tlujso wlio refused a subordinate posi- 
tion was iirescribed ; they could never as]jire to political 
equality or equal social consideration with the true be- 
lievers, and as a visible symbol of this inferiority they were 
ordered to wear a distiiietivo costume, and to show in 
public certain marks of respect to their supc'rlors. Thus 
isolated the Copts took to occupations which brouglit them 
least ill contact^ with the general population. They were 
scribes, shopmen, handicraftsmen, bankers. Having little 
opportnuity for displaying wealth, they saved it and became 
f^luent. Like the tlenrs in other countries, they some- 
times endured persecution on account of their tlirift, and 
hud to purchase toleration by the jiaymcnt of great ran- 
soms. But this too they survived, and they are to be 
found at tho present day to the nunibcr of upwards of 
800,000, proud of their descent, exclusive in their ways, 
and following the callings adopted by their ancestors after 
the Arab fury first burst upon them. In their capacity 
as the clerks of Egypt, they enjoy a monopoly of the official 
transcribing. 

Bistortf of Ancient E*j}tpU — Tliere is not the least doubt 
but that tho ancient £g}'ptians were an Asiatic race. The 
form of their bodies is perfectly known to us by the numer- 
ous mummies, and can be seen in tlicir descendants, the 
modern fellaheen. That they were not Semitic (or Arab) 
their language shows (see below); that tliey were definitely 
Aiyan remains yet to be proved ; but that they had not 
an African origin is certain. They no doubt colonized the 
conntiy from ‘the D^lta southwards, absorbing the aborigi- 
nal inhdbitants as the English did the Britons. The land 
was then as now but a strip a few miles wide along 
th|) Nue (only about 16,000 square inik^s in all, with tho 
Delta), .and bounded by the desert on each side ; but ibis 
strip was, even after all allowances have been made fur 
exaggeration, astonishingly fertile and prolific. 

Herodotus (b.c. 450) counts 20,000 cities; Diodoras 
Siculus almost as many; and if villages are rcckofibd, 
80,000 — this, too, in B.C. 44. But their population at this 


time was sparse — ^not more than 8,000,000 — ^whereas in 
the palmy times of the eighteenth dynasty 7,000,000 fonnd 
a home. These 8,000,000 degenerated to only 2,000,000 
at the beginning of this century, since which time Egypt 
has undergone rapid improvement and extension of terri- 
tory, till now 5,500,000 are counted. 

The chronology of ancient Egypt is still not well fixed. 
It is based upon a catalogue of thirty dynasties, down to tho 
second Persian conquest of Egypt by Artaxorxes III. (840 
B-o.) drawn up by Manotho, high-priest of Heliopolis, in tho 
third century. Manetbo's work is lost, and has been re- 
constructed from quotations and abridgments in ancient 
authors. That of George Syneellus, the Byzantine (800 
A.D.), the most modern of these authorities, gives 3552 
years as Manetho's sum-total of these thirty dynasties. 
Althongli there is nothing to contradict this, there is as 
yet nothing to confirm it, and everyone is anxious that 
such important dates should not hang on so slender a 
thread. The famous “Papyrus of the Kings” (written 
under the niucleenth dynasty), now preserved at Turin in 
a very mutilated condition, is yet in other parts of tho 
chronology of great assistance ; and though the more the 
monuments are examined the more difficult it becomes, in 
the earlier dynasties, to reconcile tlie various authorities, 
still from the ciglvtccnth dynasty (1691 n.c.) downwards 
nearly all the greatest Egyptologists are in substantial 
accord. The greatest Egyi)tiun scholar, Lepsius, deedaren 
for the authenticity of tho sentence in Syneellus, and simply 
adds 8552 to 340, making tlie first dynasty begin 8892 n.c. 
M. Mariette, on the Other hand, prefers to lake Maiietho's 
Account of the length of the separate dynasties, which, 
added together, give more than his own total of 8552. 
(J^ossibly, Lepsius justly says, they might occasionally 
overlap, like our English and Danish kings, &c., and so 
account for the discrepancy.) In this way M. Marietto 
fixes the first dynasty as beginning 5004 b.c. Finally, Dr. 
Brugsch, counting genealogically, and allowing an average 
time to each reign, andves at 4400 b.c. as the beginning. 
Sharpe, Nolan, and some others of less weight reduce this by 
nearl}" a half. Many recent discoveries have greatly reinforced 
Manetlio, and the arguments of Lepsius arc so weighty 
that it seems best to adopt his esiunate. It will be con- 
venient to copy the table he has finally decided upon aspro- 


visionally correct. 

Tho dates are those of tho beginning 

of tho dynasties 

- 






1. 

B.r. 

.8892 

11. 

B.r. 

2423 

21. 

B.C, 

1091 

2. 


8639 

12. 

it 

2380 

22. 

%i 

961 

8. 

(( 

8388 

18. 

ti 

2136 

28. 

tt 

787 

4. 

(1 

3124 

14. 

tt 

2167 

24. 

tt 

729 

5. 

4( 

2840 

15. 

It 

2101 

25. 

tt 

716 

6. 

U 

2744 

16. 

It 

1842 

26. 

tt 

685 

7, 

it 

2592 

17, 

it 

1684 

27. 

tt 

525 

8. 

i( 

2522 

18. 

tt 

1591 

28. 

tt 

404 

9. 

ll 

2674 

19. 

(1 

1443 

29. 

tt 

899 

10. 

(t 

2565 

20. 

(t 

1269 

30. 

tt 

378 


As mentioned above, the thirtieth and last dynasty was 
overthrown by Ai’taxerxes III. in 840 n.c. 

Before the first dynasty, say Manetho and the Turin 
papyrus, reigned the demigods, before them the gods them- 
selves. Mon began the historical period with King Menas 
of tho first dynasty in 3892 n.c. He was of Thinis, near 
Ahydos, in Upper Egypt, He it was who founded tho 
city of Memphis, diverting the stream of the Nile for this 
purpose, and who adorned it with the great temple of Ptah, 
and made it tho scat of goveniment. The building of the 
Pyramid of Steps at Sakkarah, a mighty famine, and a 
great fdaguo arc recorded as events of tl\?s first dynasty. 
Egyptian records, unlike the Babylonian and tho later 
Hebrew, bear no trace of a deluge ; or perhaps it would 
be more correct to say that none has yet been dis- 
covered. After seven or eight kings the second dynasty^ 
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BQoeeeded, its foimder being Boethos (8689 b.c.) Eakan, ' 3een spoken of above, which has assisted historians of the 

the second Idng, introduced the worship of the sacred bull fourth, fifth) and sixth dynasties now fails, and almost 

Apis, and founded Heliopolis* A later king passed a law nothing but Manetho^s caialogno remains till the twelfth 

admitting women to the sovereignty, a remarkable fact dynasty, begun by Amenemhat I. in 2880 b.c. The 

at so early an age. Hitherto Manetho remains almost :omb8 of Beiii Hassan contain an almost complete memoir 
unsupported, but with Nechcrophes, the first king of the sf tlie first five kings of the new dynasty on their walls, 
third or Memphitfi dynasty (9838 monuments and Everything is there depicted flourishing and prosperous, 
other corroborations begin to occur. Thus, under this widcutly the golden epoch of the pyramid-builders has 
king an eclipse is recorded as terminating a war by its again boon equalled if not surpassed. Of this ago are the 
influence of terror ; under his successors the cultivation of obelisk of Heliopolis and the temple of Amun-Ba at Thehos. 
letters and building with hewn stones took so large a Thebes, not Memphis, is now the capital, 
development as to be almost new arts. Still more in the A stelo or funeral inscription of a grand-minister or 
succeeding reigns were these things brought to pcrfectiou, izier of (Tsnrtescn I. son of Amenemhat 1., named Men- 

and yet remain to tell their talc. The era of pyramid- tnliotop, records conquests in Asia and in the Soudan. 

building began with the last Under a hitcr king, Usurtesen IT., the records show us 

kings of the thii'd dynasty, 86 “Amu,” evidently Semitics, arriving at tlie royal court, 

they who also carved tlic By their features, dress, &c., the conjecture has been made 

Si*ii]»x ; but Kbufti, whom hat they Were Jacob and his sons and attendants; but it 

Manetho calls Suphis and we is more likely that Joseph held power under one of the 
cull Cheops, the first king of lyksos (u* Shepherd kings of the seventeenth dynasty. [See 
the fourth dynasty (.9 124 B.r,), Joseph.] Tlie attributes of Meiitnhotep, spoken of above, 

eclipsed all previous and in- arc, however, ^practically identical with tliose recorded of 

deed all succeeding efibrts by Joseph in the Bible, the M-holo executive power being con- 

Ihe Great Pyramid, still rear- centrated in liis hand, and the nobles bowing before him. 

ing its huge mass at Gizeh, Later still comes another Amenemhat, the third of the 
the wonder of all ages. fSec name, who is famous for his gigantic works. He dug out 
Pyuamids.] Tlie absolute a vast artificial lake, Lake Mnoris, to receive and store the 
contrfil of tlie kings over the surjJus Nile w'ater, that afterwards therewith the country 

people to force them to build might be irrigated, 'riiis valuable work was allowed to 

these extraordinary royal tombs sink into decay, and its true site was only clearly traced 

almost passes belief, were it not quite recently by M. Linant. On its shores the same 

that we know these early Idng built the famous Laliyrinth, a colossal building with 

Pharaohs to have been, like 6000 rooms, the remains of which M. Lepsius bad the 
the later Homan emperors, honour of discovering. This enormous edifice was the 
objects of worsliip. Khufu meuting-])laco of tin? periodical assemblage of local parlia- 
was worshipped about 600 n.c. ineuts, and as each iiad its separate set of apartments 
Tlie successor of Khufu w’as tlicir number bccjoincs intelligible. Near by, this great king 
Khafra, whom we call Khafreu built a small pyramid for ids tomb, no longer wasting in 
(or Oephren), and his .splendid tlie wish for immortality the w'holo resources of the country 
sepulchre is the second of the on his hnrial-jilace, as Khufu and his successors had done 
great Gizeh pyramids. The at Gizcli, hut exjiciiding them wisely in noble and useful 
third is that of Klmfra's sue- works. At the close of this noble Theban dy|||asty, during 
ccssorMcnkaura(orMyccrino8), which Egypt reached its highest prosperity and power, the 
under whom the famous “ Book monuments again fail ns. The thirteen tli dynasty ruled 

of Hitual” was completed, one at Thebes, the fourteenth from the Delta. Many historians 

of the most valuable of all early conjecture that they were contemporaneous sovereigns of 

records. Statues of Khafra Upper and Lower Eg)’pt. The Egyptian sovereigns were 

and the portrait mummy-c.a 80 now overtiirown (n.c. 2101) by an invasion and conquest, 
of Menkaura still exist. Royal their conquerors being vaguely styled Hyksos or Shepherds, 
and noble persons built noble The fifteenth and sixteenth dynasties were of these bar- 
sepulchres near by, and it is barlans, occupying tlie same relation to the polished cnltnred 
said that the Sphinx himself h Egyptians as the nidc Goths to the Romans of the empire. 
Sbabti, or Sepulchral Figaro, only one of a colossal avenue! Tlicy came from the East, and seem to have been Arabs, 
of brightly oolourod glwd go mighty was the power and They ruled from Memphis, all Egypt being cut up into 
tomb.*^* Egyptian splendour of this tributary provinces. After about 600 years of their sway 

time. (It is noteworthy that the Egyptians rose against them and drove tliem out. They 
while the Greek Sphinx is feminine her brother of Egypt is went tlirough tlie desert to Judea, says Josephus, quoting 
masculine.) The fifth dynasty was also Memphite, some (or asserting that he quotes) Manetho, and founded .Teru- 
of its great works being the Abonseir pyramids, and seems salem; but this is a manifest attempt to account for the 
a continuation of the fourth; but the sixth dynasty Exodns, and being quite unsupported seems suspicions. 
(2744 B.c.) marks a new departure. Under Pepi great The seventeenth, a Theban dynasty, was of subkings tribu- 
wars are undertaken, the neiglibouring lands are brought tary to the Hyksos. These Shepherd kings are most 
into subjection, many monuments, though of less carefu' interesting to ns, for it was under their first dynasty that 
and beautiful work than before, cover the land. Pepi’s Abraham sojourned in the land of Egypt; and it was 
pyramid is at Darshoor, and if it is true that he reigned under their second (the sixteenth), in ji.e. 1806, that Joseph, 
100 years, he certainly earned well his repose. The loci the son of Israel, interpreted his dream to the Pharaoh, the 
monarch of the sixth dynasty was Queen Nitocris, whosi Hyksos king, Sutapepe Nubti, which led to his great for** 
, beanty is fam^ thronghout those most ancient records, tune, and to the whole story culminating in the Exodus. 

‘ She was buried in the third Gizeh pyramid, that built by Aabmes (Amosis), king of Thebes, led the revolt ; and 
Menkaura, which she remodelled and faced with red as his reward became (it.c. 1591} the founder of i^new 
syenite in a most splendid manner, as we trace to this day. dynasty, the eighteenth. The two succeeding dynasties 
The wealth of remains, of whi^ only a very little has are often called the Empire. They represent the highest 




EGYPT. 


206 


EGYPT. 


pitch of power and luxury attained by the Pharaohs. 
The empire became rapidly militarr. The state, though 
probably less really ridi and prosperous than under the | 
great Amencmhat, became more splendid than ever before. 
Conquest succeeded conquest, and the victories were now 
mode sources of gain. Every means of luxury was sought. 
Horses are frequent in the bas-reliefs; great ofhcials of 
state exerdae the moat arbitrary power, and with the sol- 
diers and priests burden vrhile they glorify the empire. 
Though its monuments aic nut so solid as those of tho 
fourth (pyramid-builders) and the twelfth dynasties they 
are more pretentious and numerous. The temples now be- 
came magnificent and vast, tombs are frescoed in glowing 
colours with the histories of the nobles who rested in them. 
Hardly ever was such a display of inagnilieence in the 
world. Tho dances, concerts, and fcastings depicted on 
tho walls show ovciy mark of the greatest refinement 
and lavish costliness. Anhmes had gained a certain power 
over Ethiopia by a nian'ingc with n princess of that couutiy. 
Ills son Amenhotep I. (Amcnopliis), feeling secure in the 
south, carried liis aims eastward, annexing rhceniciu and jiart 
of Syria. The captives he made were employed in decorating 
tiic groat public monuments, notably the temple of Amun- 
Ihi at Thebes. Plis successor Thuilitncs I. shared the throne 
with his daughter Hatshepu, an ambitious and powerful 
monarch, who seems only to have regretted her sex, for 
towards tho end of her reign she delighted to appear in 
male garb. She seems to have married her own brothtT, 
and to have reigned asecond time with him (asThuthmcslI.); 
and she took a third lease of power after her brother-hus- 
band's death os regent during the youth of a much younger 
brother, who afterwards became Thothmes III. Iloth tlie 
obelisks at Thebes are of her erection, or to be precise, 
boar her name. She ruled with a rod of iron; notliing>vas 
too hard for her. She built a fie.et and harried the whole 
coast line of Arabia, perhaps of Persia. The muimments show 
her triumphant return with all kinds of B]iuil, Inclnding 
some spice-trees, which she is depicted as plantingat Thebes. 
Under her masculine gnidance her young charge Thothmes 
HI. grew into a great monai'ch. He was ungrateful enough 
to substitute his own fur his sister's name on most of her 
monuments, but that now became a common practice with 
the Pharaohl. To forgo a name is certainly much quicker 
than to build a temple or quarry and transport an obelisk. 
As soon as Hatshepu was dead Thothmes launched out in 
a great career of conquest. His victory at Megiddo, tho 
key of the Euphrates district, brought Syria and Mesopo- 
tamia to his feet, so that not only Ethiopia and the south, 
but Assyria, Phoenicia, and Syria, and fur inland to the 
eastward in the continent of Asia, paid him tribute. The 
islands of the Mediterranean acknowledged him lord, and 
paid him tribute. Amenhotep 111. (Amenophis), a later 
king, built some of tlie grandest works in Egypt. The two 
temples at Thebes are his. one on either side of tho Nile. 
The western one must liave been a wonderful building, 
judging by what remains. Tho colossal statues (one of 
which is Imown as tlie vocal Mcmnon) fomed port of its 
entrance. His tomb lay beyond. His marriage with a 
foreign queen (probably Indian) brought disastrous results, 
for Amenhotep IV., son of this union, forsook the gods of 
his fathers and worshipped the sun. All Egypt was turned 
to the new faith. ITliis king and many of his followers 
present the most marked difference in their appearance to 
the ancient Egyptian type; they are tliin to emaciation 
and v^ ugly. Three heretic kings succeeded, but Har- 
etnlieb (Homs), the last of the dynasty, restored the old 
faith and demolished tho new temples, llantmhob left no 
successor, and the new dynasty was begun by Kamses, a 
descendant of the Hyksos, and a powerful chief of Lower 
Egypt. Bamses and his long line of successors were thq^- 
lore probably as much forei^ers and as j^rfectly the 
masters as our own Norman kings. 


The nineteenth dynasty began with Rainses L in 1448, 
and soon arrived at a pitch of great splendour. Tlio second 
monarch Set! (Sethos) found the empire narrowed from its 
huge dimensions under Thothmes III. ; but rather than seek 
to extend it he judiciously made it scenre by a succession 
of splendid victories, and by founding pennaneut Egyptian 
garrisons along the line of the eastern f Amtier. At home, 
too, he shone as tho builder of the magnificent Komak, 
whoso north wall bears the record of his conquests. His 
fine excavated rock-tomb at Biban-el-Muluk is one of the 
most beautiful of Egyptian monuments of tho kind. Set! 
married the heiress of tho older dynasty; his son Ramses II. 
(or “ the Great ”) was tlieirfore the legitimate sovereign, 
as well as the de facto ruler. Ramses II. is the grandest 
figm-o in Egyptian history — the best known to us also. 
He ascended the throne when a young man, and reigned 
sixty-seven years, dying about the ago of ninotyrsix, or 
possibly more. He uiarricd thrice, and had twenty-three 
sons and about half ns many daughters ; but by the chil- 
dren of his concubines his progeny altogether amounted 
to tho large number of 170, 111 of whom were sons. 
Kamses fought one great war at tho beginning of his iwign 
with tho Syrians, ending in his taking Jerusalem and other 
cities. The rest of his long reign was devoted to the 
peaceful ruling of his country, and to novor-ceasing build- 
ing of those splendid inouuincnts throughout Egypt aud 
Nubia whicli liave made his name so well known to us. 
Kamses tho Great is now usually considered as the Pharaoh 
of the oppression of the Israelites preceding the Exodus. 
The mummy of this groat king aud that of the great 
wamor-king Thothmes III. were discovered in July, 1881, 
in the royal tombs at Dayr-el-Baharee, near Thebes, a fact 
whicli caused much excitement and interest at the time. 
He gives the historic basis for the legendary Sesostris of 
the Greeks. Tho latter part of the nineteenth dynasty 
was a period of confusion, the successors of Ramses U. 
not having been able to hold together his great empire. 
Probably tho Exodus occurred towards the close of tho 
reign of tho Syi’ian usurper Arisn, who closes the nine- 
teenth dynasty, according to Lepsius’ calculation. The 
calculation of Usher is so very faulty as to bo valueless, 
the chief date — tho building of the second temple — being 
manifestly wrong by a century. Lepsius is well supported 
by Egyptian records, and the result of his investigation 
fixes the date of the Exodus of the Israelites at about 
1314 B.c. M. Mariette would make it ii.c. 1336. In 
cither case the Exodus was after the death of Ramses the 
Great ; but many Egyptologists seek to fix the stigma of 
the oppression of the Israelites upon that great king. It 
seems unlike all we know of him, ani the evidence as yet 
docs not warrant the conjecture. There is no Egyptian 
record of the Exodus nor of the passage of the Rod Sea. 
After the nineteenth dynasty tho “Aperiu” (Hebrews) are 
no longer recorded as a branch of the public slaves in 
Egyptian inn^umeutid inscriptions. 

Sot-nekht, of the old royal line, overthrew tho usurper, 
and founded tho twentieth dynasty, b.o. 1269. Egypt was 
now in full decline— all her foreign possessions gone, and 
only a Ramses II. or sneh firm ruler able even to keep the 
land itself in order. A violent struggle with the priesthood 
for supremacy of power closed this dynasty, B.c. 1091. It 
was succeeded by the Tanite dynasty (twenty-first), the 
daughter of whoso last king married Solomon, taking as a 
dowry the town of Gezer in Canaan, which her father bad 
conquered. Tho twenty-second dynasty were foreigners, 
Semite, probably Phoenician, in origin— crowding the lan- 
guage with Semite terms, finally crushing the priesthood, 
and assuming it for themselyes as a hereditary kingly office. 
Sheshouk was the first monarch of the new (twenty- 
second) dynasty, ascending the throne b.c. 961. He is tho 
Shishak of the Rible. Ho received the refugee Jeroboam, 
and later on marched against Behoboam with 12,000 
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cbariotB and 60,000 horsemen when the ten tribes 
revolted, took and plundered the Temple (b.c. 948), as is 
recorded in the Bible (1 Kings xiv. 25 ; 2 Gbron. xii. 9). 
The nest dynast j showed merely a change of family, and the 
next (twenty-fourth) was limited to one reign, that of Boc- 
choris, B.C. 729-7 16. He was deposed and killed by the Ethio- 
pian invader Shabtic, who founded the twenty-tiftb dynasty. 
Hoshea, king of Israel, sent presents to Shabak, and the 
latter joined in the conspiracy against Sargon of Assyria 
which cost Israel its liberty (2 Kings xv., xvii.) Shabak 
got ofT with tlie loss of the Delta and Lower Egypt. 
Shabatok Lis successor joined king Hozekiah of Judah in a 
fresh conspiracy. Sennacherib, the new king of Assyria, 
marched against the confederates (2 Kings xviii., six.), and 
the tradition of the Egyptians fully confirms the splendidly 
dramatic account in the Bible of Sennacherib's discomfiture 
and dei^h. Esarbaddon, successor of Sennacherib, subdued 
the remnant of Egypt entirely, and cut up the whole 
country into satrapies, held by Assyrian troops. Egypt 
from time to time revolted, but was always again brought 
under the yoke. Gradually, however, as Nineveh declined 
Egypt revived, and Psaminetik (Psammctichus) was abh? 
in 685 B.o. to found the tweiity-sixtli dynasty. He was 
a native Egyptian prince, and strcngtlienod his tenure of 
the throne by marrying a niece of Shabak. This was the 
prince who threw open Egypt to the Greeks; and soon 
Thales, Solon, and Pythagoras were able to fonnd Greek philo- 
sophy and polity upon the basis of what they found in Egypt. 
Neku IL, B.C. 611, son of I’sammetichus is the Pliaraoh- 
iiechoh of 2 Kings xxiii. 29, by whose Invasion Josiali, king 
of Judah, met his overthrow and death. He was a brilliant 
warrior, but his many recouquests of old imperial territory 
could not bo held by his snccessors. In 571 Nebuchad- 
nezzar, king of Babylon, conquered Egypt, but on his death 
Amusis or Aahmes, with Greek help, reconstructed the 
kingdom and even extended it, taking Cyprus, allying him- 
self with Croesus of Lydia against the growing power of 
tho Persians, &c. But on tho death of the excellent 
Amasis, tho sceptre loll to the feeble hand of Psamnieiiitus, 
and CambyscB of Persia saw bis opportunity. Hastily 
Invading the country ho defeated Psommenitus at Pelusium, 
and Egypt became an appanage of Persia, n.c. 525 
(twenty-seventh or Persian dynasty). There is no doubt 
but that Cumbyscs was mad ; ho insulted tho Egyptians, 
slew their sacred Aphis, defiled their tcmxdes, &c. He ruled 
with a rod of terror. Not so Darius II. of Persia, his 
8nct.e8Bor, who was a good king to Egypt, opening a canal 
from the Nile to the Bed Sea, &c. At his death the 
Egyptian Amyrtseus reigned b.c. 404-399 as the solitary 
king of tho twenty-eighth dynasty. The Mendesian or 
twenty-ninth and thirtieth dynasties followed b.g. 399 and 
378. Agesilaus of Sparta, in Greece, served under the 
last dynasty as a mercenary with his troops, and assisted 
the insurrection which placed Nekht-nebf II. (Ncctancbcs), 
the last native king of Egypt, on the throne. In b.c. 340 
Artaxerxes III. (Ochus) of Persia determined to regain 
^gyp^i himself hea^g tho expedition, carried every- 
thing before him. Noctanebes fled to Ethiopia, and tho 
long, line of the Pharaohs had ended for ever. From b.c. 
8892 (Meno's accession) to B.C. 840 (Noctanebes’ flight) is 
over 8560 years. • But during all the twenty succeeding 
centuries Egypt Las never for a moment Lad a native 
prince, a remark winch certainly brings a lurid light to 
bear upon the prophetic passage in Ezekiel xxx. 18. The 
land was horribly treated by the Persians : but it soon had 
a liberator in the person of Alexander the Great. The 
Macedonian conquest was^i real benefit to tho distracted 
country. Alexandria arose, Greek learning restored to 
* Egypt a thousandfold what she had before received, and 
the long succession of the Ptolemies filled the next three 
centuries, as described in the article devoted to those 
princes. It must he remembered that tho Ptolemies were 


purely Macedonmn Greeks, and that Cleopatra was in 
nowise im Egyptian princess, except as we apeak of some 
distingnished English soldier as an Indian general if he 
has served in India. 

The fall of Cleopatra turned Egypt into a Roman 
province, b.c. SO, and it was henceforth governed in a purely 
military way, though not by men of the highest or sena- 
torial rank. One of the equestrian order was held noble 
enough for poor Egypt. Its history, as might be expected 
under such cliilling influence, presents scarcely any features 
worthy of record. Caligula murdered the youthful Ptolemy, 
grandson of Cleopatra, A.i>. 40, and extinguished the line 
for ever. 

Eg)'pt was early conve^'tod to Christianity. The great 
outburst of the Arian heresy took place in Egypt at Alex- 
andria (see Auiva, Atiianahius), during which the Council 
of Nice was called at Nicsea in Bithynia, a.d. 825 ; and 
later on the Donatlsts rose to their great power in tho 
fifth century. 

See Lepsius on the Turin Papyrus (Leipzig, 1842); 
‘‘KonigHbiich dor alteu Aigyptcr ” (Berlin, 1858); Brugseb, 
Eng. trans. “ Egypt under tlie Pharaohs” (London, 1879); 
Sir Gardner Wilkinson's Egypt,” edited by Birch (London, 
1878); Rliond, '^Uesuind Chronologiquo” (Paris, 1877); 
Marictle, “ Moniiinents of Upper Egypt” (Cairo, 1877). 

Religion of Ancient Egypt . — This yet renuuns a per- 
plexing x>robicm. We know* from the Greeks and Romans 
tliat Egypt was the source and homo of the most abstruso 
speculations of the. undent world, but we are confronted 
with n gross material poly theism on evciy side In tho 
monuments. The fact seems to be that as the images of 
saints, d^c., sometimes lead to idolatry among the ignorant 
of our own Roman Catliolies, while the faith of their better 
taught fellow worshippers remains pure, so in Egypt a high 
doctrine of trinitarian monotheism was taught among tho 
learned and the priests themselves, though translated into 
various gods and images of gods for the vulgar. M. da 
Kougd hjis in tho minds of most Egyptologists conclusively 
proved from tho papyri that the true faith of Egypt re- 
garded the Deity ns triune — father, mother, and child, tho 
father and mother being one person and the child another. 
This idea degenerated into that of local triads of gods, as 
Osiris, Isis, and their son Horus, &c. The eighteenth 
dynasty, as has been shown, endeavoured to crystallize 
this worship of ono god into son worship, and for a few 
generations succeeded, but the land then reverted to its 
old faith. Nevertheless Ra, tho sun-god (not the sun 
itself), always was tho principal object of worship, and 
was regarded as a type of the supreme Deity. Mentu 
mid Atmu were the sun-rising and sun-setting, or prin- 
ciples of the upper and lower world. A enrions conception 
is that of JSetJi, the destroyer, opponent of Osiris — a power 
of necessary evil, in nowise mdevolent. Tho worship of 
Seth was prohibited from tho twenty-first dynasty onwards 
by a mistaken confusion similar to that which occurred in 
Hebrew religion, giving rise to our modern idea of a devil. 
Amun or Amen, the hidden, i.e. universal mind, came 
generally to be regarded as ono side of Ra, and mental and 
physical powers were thus expressed in the joint name 
Amen-Ra, the head of the Theban pantheon and chief of 
tho Theban principal triad, Aincn-Ba, Mnt, and Kbuns, 
their son. J*taJs (the opener) was especially tho head of 
the Memphis pantheon, and is merely a personification of 
intellectual power and creative force. 

It is necessary in tho briefest manner to enumerate the 
chief gods of Egypt and their forms, Osiris and Isis alone 
requiring special articles on account of their importance. 
Osiris, tho good principle, usually represented as amnmm^. 
Apis, the sacred bull, was worshipped as tho living emblem 
of Osiris. Isis, the material principle, a veiled womfin, a 
throne or horns on Lor Lead. Ra, creator and son-god, 
a bawk-hcaded man, the sun-diso on his head; ot as 
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Amen-Ra^ with a human face. Shu^ light, a human form 
with an ostrich feather; Tefnet^ his consort, lioness-headed. 
Seth, principle of impartial evil, has a snouted face and 
]arf;o high ears. Pttm, the opener, creative and develop- 
ing force, is often represented as a pigmy, or an embryo in 
tlio act of development. Seb and Nut, parents of Osiris, 
have human forms. Sebek is crocodilc-hcaded. Tho above 
arc the nine chief gods. Of tho rest, Anuhis, the jackal- 
headed god, son of Osiris, and prayed to as a mediator 
therefore, is a frequent object ; ns is Knvm (Ohnupliis), tho 
ram-headed god, soul of tho world. Neilh, whence some 
have derived the name of Athena (a-tlicn-a, the Egj-ptian 
n6th being read backwards of course), was limnnn in form, 
wearing the Lowcr-Eg}'pt crown, and having the attributes 
of tho Greek Athena. Paaht or Bast (god<icss-supremc at 
Bu-bast-is, her own town) is a cat-heuded deity, with the 
attributes of the Greek Artemis. Tho Memphis triad was 
Ptali, Pnsht, and their son Imhotep, the latter god of 
science, somewhat ns tho Greek il^sculnpius. Khuna, the 
moon god, wears on his head the lunar cniscent. 

Langnage. of Ancient Egypt . — The language of ancient 
Egypt has been deciphered in our own day, after being 
utterly lo&t for over 2000 years, by help of tlic Coptic, its 
much debased descendant, ltds now regarded as the chief 
of a group of dialects known as the IIamitic, as if from 
Ham, son of Noah. (So also tho Arahicis the chief Semitic 
toiignc, ns if from Shem, son of Noah.) Th(‘ Coptic Chris- 
tian records dale back, in a charaefer derived from the 
Greek, almost to apostolic times. The Gret‘k-like Coptic 
character drove out tho ancient Demotic character at the 
time of the introduction of Christ’anity. It. is still existent, 
blit only as a dead language used in religious services. Arabic 
has quite superseded it. The services arc understood by means 
of interleaved Arabic translalions, much as tlie I^atin Human 
GaihoHc BCiTiees are rendered intelligible to the j>oor among 
ourselves. It. was in full use in tJie ninth century, and 
still intelligible in Middle Egypt in the twelfth century ; 
surviving, tliough rapidly dying out, till tho seventeenth 
century, the last man bnowii to speak it Jjaving died in 
16C8. Egyptian seems to have degenorafod t<‘wanls Cop- 
tic about thcsovenfli century n.t\ The Ptolemies (Greeks) 
introduced many Greek words. 

Both Coptic and ancient ligyptian are of the utmost 
simplicity of structure, so much so that tho language seems 
all roots. Inflections are almost absent, j):irts of speech 
arc hardly to be distinguished. Thus ran-i means “ name 
me,*’ and according to the context does duty for “ my name” 
or for I call,” &c. A few auxiliaries iiwirk moods and 
tenses. The noun is not declined. The article and pro- 
nouns distinguish masculine from feminine usniilly. Great 
efforts have been made to connect this most primitive of 
tongues with tho complex Semitic, hitherto witli the scan- 
tiest results, not to say failure. But the Libyan or Berber 
and tho Etliifi])i.m languages of to-day arc evidently deri- 
vations of the ancient Egyp** n. 

Tho Egyptians witdc on their public monuments in 
Hikkoglyphics, will 'll was inoditied into the current 
Hieratic of the papyri ; and the latter, still further simplified 
for common purposes, became the Demotic writing. 

Modem History . — Passing over the ages during which 
Egypt was a province of tho Homan Empire, wo begin the 
modem history of Egypt at the Mohammedan conquest. 
Under the caliphate of' Omar, Amcr cbn el As invaded 
Egypt, A.m 688, and tho whole of Egypt ns far as Assouan 
was soon reduced to a province of tho caliphate, the 
capital of which was Festat. In 868 Ahmed ebn o’ Ton- 
loon, {^vemor of Egypt for the Abbaside caliphs, usurped 
the sovereignty of the country and founded the dynasty of 
tho Thonlounides, which lasted t‘ll 906, when the caliphs 
retook Egypt. Two farther usurpations and reconquests 
took place before the year 970, when the Faiimehor Fate- 
midcs took possossiou of Egypt. El Mocz, who styled 


himself Caliph, built Misr el Kahirah (Cmro), where he 
fixed his residence. From that time till 1171, the Fate- 
mide caliphs reigned over Egypt, independent of and rimls 
to tho Abbaside caliphs of Bagdad. The Kurd Salah e* 
Dccn Yoosef ebn Eyoob succeeded to tho Fatemides in 
1171, and founded the dynasty of the Eyoobites, which 
lasted till 1250. Then succeeded thd Baharite dynasty, 
from 1250 till 1261, when the Mamaluko Bay hers made 
himself sultan of Egypt, put an end to the ^iphate of 
Asia, and extended his conquests os far as and over part 
•f Aimcnia. His descendants reigned till 1882, main- 
tahied possession of Syria as far os the Euphrates, and en- 
couraged agriculture and the arts. In 1882 Dowlet el 
Memclcck el Burgi^dh, a Circassian slave, took possession 
of the throne, and founded tlie dynasty of tho Borgdeh or 
Circassian Mamalukes, wliich lasted till 1517, when Selim L, 
the Ottoman sultan, conquered Egypt. He established a 
sort of Maraaluke republic or rather aristocracy, consisting 
of twenty-four beys or governors, under a pasha at Cairo ; 
tho wliole subject to the sultan. This government lasted 
till 1798, but with frequent attempts on tho part of tho 
Mamalukes to shake ofl' the I'urkish supremacy. Bona- 
parte took and lield the country from 1798 to 1801, 
when the English conquered and restored it to its former 
owner, Meheinct Ali, who was pasha in 18 II, put an 
end to the Mamaluko dynasty by slaughtering nearly the 
wliole of the beys in that year. In 1819 he undertook the 
conquest of the Soudan, the vast country southwards from 
Assouan to the equator (1650 miles), and from the Ked Sea 
towards the Libyan Desert for some 1300 miles. Ilis 
object may have been to extend trade, find gold, and to 
conquer territory ; but the actual result was a continual 
drain on the resources of Egypt. From . the time of 
Mehemot Ali onwards tho Soudan swallowed up whole 
armies, opened a wider field to tlio slave-trade in its worst 
form, and contributed to impovcrisli ami exhaust Egypt. 
The country reniained till 1849 under tho rule of this 
extraordinary man, who threw ofl’ the supremacy of Turkey, 
and introduced many Enropt>an nils and customs into 
Egypt. He was succeeded by his grandson, Abbas Pasha, 
but his short ridgn, which gave repose at least to Egypt, 
terminated in 1854, when Said Paaha succeeded to tho 
government. This monarch died on 18th .Tanuary, 1863, 
and was followed by Ismail Pasha, the eldest surviving son 
of Ibrahim Paslia, eldest son of Mehcmet Ali. Ismail 
Pm>ha, as will be explained further on, was deposed in 1879 
in favour of his son, Mohammed Tewfik. 

Under the iiilc of the late khedive, Isinnil Pasha, Egypt 
underwent a wonderful, and, as it proved, a rather embar- 
rassing transformation. It was during his reign, and 
mainly by his encouragement and financial support, that 
the Sues Canal was opened — a work investing Egypt with 
new' jiulitical and commercial importance as the chief high- 
way for British and European trade with India and tho 
Bouth-easteni hemisphere. About 1 200 miles of railway 
were also opened, and postal and telegraphic communica- 
tions over tlio whole country were organized. Irrigation 
works were extended, and 850,000 acres were added to the 
area under cultivation. Largo sugar factories were erected, 
with the most modern appliances, and more than 100,000 
acres were planted with tho cane. Cotton cultivation 
was also encouraged. Ports, harbours, and lighthouses 
were constructed, and tho harbour, breakwater, and jetties 
of Alexandria, completed in 1875 at a cost of J£l,500,000, 
form one of the most splendid works of its kind in tJie 
ivorld. Paper-works, gas-works, and water-works were 
also erected. Expeditions for tho supjiression of slavery 
were undertaken in the Soudan, under the command of 
Sir^S. Baker, in 1873, and under Colonel Gordon in 
1876, in Senaar and Kordofan in 1874, and Darfur in 
1876 ; and resulted in the addition of a large territory and 
of nearly 18,000,000 of subjects to the khedive’s nominal 



iGYPT. 


209 


EGYPT. 


sway. Cairo itself was transfom^d ; new streets — well 
lighted, and watered — and nandsome houses were 
built in well-planned boulevards, and new roads and bridges 
were constructed. 

^^gypt» however, was not prepared for such vast enter- 
prises, and the endeavours of the khedive to adopt the 
most advanced features of western civilization were hasty 
and ineonsideratc. To carry them out vast financial opera- 
*‘ous were necessary ; and in the absence of an honest and 
enlightened administration and of an effective control over 
the revenue and expenditure of the country, Egypt became 
a prey to boundless intrigue, extravagance, and peculation. 

In the middle of this, in 1875, came the Turkish finan- 
cial collapse, dragging down with it Egyptian credit. The 
khedive had drifted into a state of heavy debt, and in- 
effectual struggles to free himself only 6 lied the usurers’ 
pockets, i^’inally, in April, 1870, the Egyptian govern- 
ment postponed all payments for three mouths to obtain 
time to seek a docent way out of the difficulties of impe- 
euniosity and importunate creditors. In the previous year 
the British govermneiit had purchased the khedive’s Suez 
Canal shares, and the khedive had engaged to pay to Eng- 
land interest fur the sum received for them for a certain 
time, until the shares were eligible for dividends from the 
<*anai company. The Hon. Stephen Cave was now sent out 
by the British governm<*nt to investigate the state of 
Biryptian iiimiico and debt, and to sec, under the critical 
e.Li-cumstancos, what were the prospects of the khedive 
being able to pay to England the sum of nearly £200,000 
per annum now due. Mr. Cave reported favourably as to 
the ability of the khedive to pay, provided there existed a 
firm and just administration, and a thorough and honest 
control over Egyptian finance. 

Unfortunately, liowever, ns was well known, these were 
precisely the things which did not exist iii Egypt, and 
lienee the failure to meet his engagements, whereby the 
khedive had lost the sympathy of Europe, and had forfeited 
Ills credit on European exchanges. In May, 1870, a 
scheme was devised which it was thought would meet the 
case, but it failed to satisfy any creditors, and gi'timbling 
only gi’cwr louder. Mr, Ooscheii, on the part of English 
t'leditors, and M. Jonbert, for those of rrnneo, were then 
deputed to confer with the kheilivc and make the best 
possible arrangement with him. After very extensive in- 
quiries they came to the conclusion that the actual amount 
of Egyptian annual revenue might bo put at £10,500,000, 
and the khedive entered into an agreement that of this 
sum only £4,500,000 should he taken for state purposes, 
leaving £6,000,000 annually to meet payments on account 
of debt. 

Mr. Coschen and M. .Touhert saw, however, that such an 
agreement with a shifty Oriental prince in straitened cir- 
cumstances would be worth little, and that the only thing 
that would satisfy Europe was tlio administration of the 
revenue by Europeans iu the sole interest of creditors. It 
was a tremendous concession to ask from a ruler whose 
whole life had been passed in all the traditions of despotism 
and irresponsible rule. The sacrifiGO, however, W'as made, 
and Europeans of the highest administrative reputation in 
tlieir own country, whether England or France, were ap- 
pointed as controllers of Egyptian finance in the interest 
of the creditors, and a ministry was subsequently formed, 
in which the two most importtmt positions were given to 
an Englishman and a Frenchn^an — Mr. Rivers Wilson and 
M. de Bligiii^res. At the same time gentlemen from the 
British departments of inland revenue, customs, and post 
office were appointed to the highest positions in the cor- 
responding departments of Egyptian revenue. Such con- 
cessions appeared valuable, but their worth depended, of 
oonrso, on the integi'ity and good faith of the l^edivo, to 
whom all these alien collectors and administrators were 
primarily responsible; and early in 1879 he summarily 
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dismissed his able European advisers, and appointed a 
purely Egyptian ministry. Ultimately England entered 
into concert with Franco with a view to the letter adminis- 
tration of the country, and a reprimand, couched in the 
strongest language, was presented to the khedive. No 
notice, however, was taken of it, and thereupon the sultan, 
disregarding the obligations of the international settlement 
of the Egyptian poshalic, usurped an authority to interfere 
with it, and deposed Ismail Pasha, and appointed his son, 
Tewfik Pasha, in his stead. The new khedive agreed to 
accept at the hands of tlie European powers either a new 
set of European ministers, or a renewal of the control 
established by the Goschen decree. The rate of interest of 
the verified debt was a matter of contract settled by that 
decree, and the khedive alone could not change it. After 
consultation tiie powers decided to re-establish the control, 
aud Major Baring and M. Blignibres were appointed to 
carry it out. The iiiveBtig.Htion made by these gentlemen 
showed that the Egyptian revenue was only about 
£8,500,000 per annum, and they recommended in 1880 
that certain per lions of the debt should be written off, and 
interest at 4 per cent, accepted for the remainder, abont 
£74,000,000. Major Baring and M. Bliguibres considered 
this was all that Egypt could pay, and the compnimiso 
was accepted by the creditors. Thus relieved of financial 
embarrassment, and witii the advantage of an honest and 
economical government, a better future seemed to bo before 
the country. 

The prospect, however, was delusive. The repeated in- 
tei-fcrcnce of European powers, the monopoly of most of 
the leading positions by European officials, and the oppres- 
sive taxation to pay interest to European bondholders, all 
tended to stimulate the growth of a so-called national 
party, eager for the expulsion of all foreigners, and for the 
possession of “ Egypt for the Egyptians,” At the head of 
this party was Arubi Bey, a native Egyptian of unusual 
ability and ambition. The army sided with the movement, 
which assumed sueli threatening proportions that England 
and France joined in a note expressing their united deter- 
mination to maintain tho kliedivc's authority. It soon 
hecunie apparent, liowever, that Franco did not mean to 
interfere more than by dijdomatic notes, and, in tho beJief 
that England wonld not act alone, Arabi and the military 
party openly deffied both Europe and the khedive. On the 
11th June, 1882, a street brawl in Alexandria between a 
Malteso and an Arab gave the signal for a Mussulman 
rising, undoubtedly preconcerted, in which tho rioters 
assaulted, wounded, and killed a great number of Euro- 
peans, and pillaged their houses — the British consul being 
among those who wero very seriously injured. Dervisk 
Pasha had already been sent from Constantinople to Egypt, 
avowedly to support tho khedive, but on finding the rebel 
cause to be considerably the strongest the sultan decorated 
Arabi fur his exemplary conduct, and conferred on him the 
highest class of the Mcdjidie order. The sultan farther ex- 
pliuned to Arabi that the khedive was of no account in his 
eyes, and might be any day superseded by a good Mussulman 
who knew how to bnffic the foreigner and infidel. Arabi 
Pasha was at this time minister of war, but England and 
France now joined in a note demanding the dismissal of 
the ministry and tlic exile of Arabi. The khedive accepted 
this ultimatum and tho ministry resigned, but the military 
party were masters of tho situation, and tho unfortunate 
khedive had to undergo the bitter humiliation of recalling 
a minister who was already practically the licad of a 
powerful rebellion. The ambassadors of the various powers 
met in conference at Constantinople, and urged the sultan 
to put down the insun-cctiou ; but tho sultan would neither 
take part in the conference nor send troops to Egypt,, 
where, he stated, everything had been settled to his com- 
plete satisfaction. Then England announced that if no 
one else would act she would. Together with Franco she 
14 
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had already sent xnen-of-war to Alexandria, but imiuc- 
diatoly on active measures being threatened the French ships 
were withdrawn. France had plainly shown her determina- 
tion not to interfere, and M. de Freycinet, upon proposing 
a small vote of credit for a very limited iutervontiou, was 
turned out of office. At Alexandria Arab! was fast throw- 
ing up defensive works and arming the forts, in spite of 
the protest of the British admiral. On the 11th July, 
therefore, our fleet opened fire ; the forts, after a spirited 
defence, were silenced, and Arabrs army was withdrawn 
under the false cover of a flag of truce, setting fire to the 
European quarter of the town as they left, and thus re- 
ducing to ruins some of the finest parts of the city. 

The most vigorous steps were now taken by the British 
government to suppress the military revolt. The reserves 
were called out, a vote of credit taken, an Indian contin- 
gent was ordered to leave for I’gypt, and a largo force was 
despatched from England under Sir Garnet Wolseley. 
After several preliminary engagements, the British forces 
confronted Arab! and his army on the direct road from 
Ismailia to Cairo, at Tol-cl-Kehir, wliich had been strongly 
intrenched and prepared for defence by extemporized 
earthworks, &c. Tho dispositions of the British com- 
mander were cleverly mftdc, and all being ready he resolved 
to attack llie enemy on the morning of Wednesday, 13th 
September. A night march, boldly planned and most 
skilfully executed, brought the English troops to the 
enemy's position at daybreak; without firing a shot the 
men rushed to tho intrencliinents, carried them at the 
point of the bayonet, and in half an hour all was over. 
Arabi fled to Cairo, his army broke up, a forced march 
of tho Indian contingent saved Zagiizig, and by a still 
more brilUaut improvement of viettiry General Drury 
Lowe hurried his cavalry to Cairo, saved the capital from 
the fate of Alexandria, reccMVcd the submission of the 
garrison of the citadel, and captured Arabi. As soon as 
the nows of Tcl-el-ICebir reached Kafr Dowar, tho Egyp- 
tian force there sniTcndcred to Sir Evelyn Wood, and tins 
was followed, after u short delay, by the submission of the 
garrisons of Aboukir and DuTnietto. Tho klicdivo returned 
to Cairo, and the war was at an end. 

Arabi Pasha was placed upon his trial, and but fur the 
interference of tho British government on behalf of this 
singular rebel, he w'ould speedily have been executed. As 
it was, tho sentence of death was coinmutcd to banishment, 
and ho was deported to Ceylon. Of Sir Garnet Wolseley’s 
gallant force the majority reimmed home, but about 10,000 
men, under Sir Evelyn Wood, were ordered to remain until 
tbe country had become somewhat settled, and a just and 
stable government had been insured to it. For the time, at 
any rate, Egypt became a British colony in all but the name. 

One of the first announcements of Karl Granville, after 
the suppression of Arabics rebellion, was that this countiy 
would not re-establish the Dual (yontrol. With this under- 
standing, Lord Duffi’rin, assisted by a number of able 
Englishmen, prccoeded to elaborate u scheme of adminis- 
trative and social reform, including the germs of a national 
representative system. These recommendations, set forth 
in a remarkable despatch laid hefuro Parliament in the 
spring, were adopted without demur by the khodivo, and 
things began to assume an encouraging aspect. It was 
apparently, agreetl on all hands that though Egypt was to 
l^ educated for self-goverument, it was impossible for the 
present to dispense with British predominance or to with- 
draw British troops. The changes in administration, in 
^ the judiciary, and the army, as well as the development of 
political institutions, must be necessarily slow! Sir Evelyn 
Wood had undertaken the organization of the army, and 
«* Baker Pasha that of the gendarmerie. Sir Auckland 
Colvin became financial adviser to tho khedive, bu^ was 
succeeded not long afterwards by Mr. Vincent, while tbe 
post of cousul-general was filled, with increased powers 


and dignity, by Sir Evelyn Baring, previously financial 
member of council at Calcutta. The Bedouins who, 
during the nwolt, had murdered Professor Palmer, Lieu- 
tenant Gill, and their companions, were brought to justice 
in January, 1883, and some months later the authors of tho 
Alexandria conflagrations were convicted and punished. 
The country, under British guidance, was progressing, 
though indeed slowly, and in spite of some outcry at the 
cholera epidemic in the summer the acquiescence of Europe 
was still indisputable. But the withdrawal of tho British 
troops was loudly called for by many loading politicians in 
this country, and in November, 1888, at the Lord Mayor’s 
banquet, it was announced by the prime minister that their 
number would bo largely reduced. But before this order 
could bo carried out, an unexpected catastrophe in tho 
Soudan enforced a reversal of policy. 

The vast region known as tho Soudan, or ^conntry of 
the blacks,” extending over an area larger than India, had 
been seized and occupied by Egypt at various periods from 
Mchemet Ali's first expedition in 1819 to that of Sir 
Samuel Baker in 1873. Over the enormous country thus 
annexed, reaching some 1 600 miles southwards to the lako 
sources of tho Nile, and about 1800 oast and west, a 
number of Turkish and Circassian pashas wore appointed 
to rule. Separated by wido-strotcliing deserts from the 
Cairo authorities, the pashas and Egyptian garrisons had 
tlungs pretty much their own way, and soon earned an 
infamous notoriety for rapacity and oppression of tbe 
Soudanese. In 1877 Colonel Gordon — known for his 
suppression of the Tai-ping rebellion as “ Chinese” Gordon 
— became governor-general of tluj Soudan, whero he estab- 
lished a system of just and equitable government, which 
led, after his departure, to a revolt against the revived 
misgoveniment of Egyptian officials. By treating tho 
people justly, by listening attentively to all their grievances, 
and mercilessly repressing all those who defied the law, 
he accustomed the people to a much higher standard of 
government than any that had prevailed in those regions 
before. During his sovereignty he kept the Soudan 
entirely free from the intermeddling of Cairo, whether that 
took the form of native or European intoricrcncc. He 
found little difficulty in making both ends meet ; nor was 
the Soudan, at tho close of his administration, any burden 
to the Egyptian exchequer, although lie paid regular sub- 
sidies to the various religious teachers, an expenditure 
which tho control subscqueutly disallowed. When Gordon 
left, in 1880, his policy was reversed by his Turkish suc- 
cesRors, and to gather in the taxes there was lot loose a 
horde of Bashi-Bazouks, who robbed, plundered, bullied, 
and ill-treated the unfortunate Soudanese with impunity. 
Taxes were levied at so heavy a rate that whole districts 
were reduced to destitution, and thousands of farms went 
out of cultivation. Of themselves the taxes wore oppres- 
sive enough, but, under tho usual Turkish system, for 
every pound assessed for the government tlie officials added 
another for themselves. 

Discontent and rebellion were the natural offspring of 
such a condition of affairs. In May, 1881, Mahomet 
Achmet, a native of Dongola, put himself forward aa 
tho “Mahdi," a sort of Mohammedan Messiah sent 
to reform Islam. Practically, however, he personified 
popular discontent, and his movement was really the out- 
break of despair. Thousands flocked around him, and 
with little delay he commenced operations against the 
Egyptian forces. In July, 1882, 6000 Egyptian soldiers 
under Ynssuf Pasha were surrounded and massacred, aud 
nnmerons other forces sent to suppress tho Mahdi only 
avoided the same fate by making conflnon cause with liim. 
Obeid, Bara, and many other places fell into his lumds, 
while the flames of insurrection were spreading over the 
whole Soudan. Colonel Hicks, a retired Indian officer, 
was in 1888 appointed to the command of an expedition 
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ftgainst the Mahdi, and defeated him on one or two occa- 
sions. The BncceBses, however, were not decisive, and in 
the antumn Hicks Pa^a struck out into tlic desert, to 
advance against the centre of the Mahdi’s strength at Obcid. 
For weeks nothing was known of his movements, but at 
length the nows reached Khartoum that the whole of the 
Egyptian army of 11^000 men, with the general and the 
other European officers, had been surrounded and destroyed 
by the rebels about tbo 8rd November, 1883. The con- 
sternation ut Cairo was profound, and was increased by 
tile news received a few days earlier that about COO troops 
on tlieir way from Suakim to Tokar had been fallen upon 
and cut to pieces by the rebels in that portion of tho 
Soudan, tlie British consul Captain Moncrieff, among others, 
having fallen. The British government, which bad at once 
'C»)untennunded the withdrawal of the troops from Cairo, 
advised tlu) kliedive not to attempt the rcconquest of the 
Soudan, but having relieved the invested posts and finally 
lixed a hold upon the Red Sea coast and the Nile valley 
ns far as Wady Haifa, to maintain tbo defensive. To 
relievo some of the invested garrisons Baker Pasha was 
liurried up to Suakim, and there for a long time ho re- 
mained while a miscellaneous native force was slowly 
gathered arid drilled by his officers. Baker, it should be 
■observed, was chief of the geiniarmerie, or Egyptian police, 
a force at the utmost only semi-military in its nature, 
ami raised avowedly to maintain order within tlic limits 
of Egypt itself. The Egyptian army, now under Sir 
Evelyn Wood and a staff of English oilicers, liad been 
recruited on tlio express condition of not being obliged to 
servo ill the Souiin. Consequently the khedivc had 
jxtsitively no force at all which he could with fairness send 
to Suakim, and tho only course open was to compel tho 
.sendee of various contingents, who in many cases were 
4 1 riven at the point of the bayonet, to start upon an expedi- 
tion utterly repugnant to them. It was a miserable crew 
which Baker reviewed at Suakim on Christinas Day of 
1 H83, but with indomitable pluck he set to work to pre- 
qiare them as far as possible for tho work in view. There 
was hut little time fur such preparation, for the gloomiest 
tidings were arriving from Sincal and Tokar, at lioth of 
which places the garrisons were reduced to extremes. On 
the btJi February, therefore, Baker Pasha moved forward 
from Trinkitat, to which pitted his force had been transported 
by sea from Suakim in order to slioi’tcn tho land journey, 
with a force of about 8800 men, four Krupp guns, and 
two Cnllitigs. The order of march was formed wdtli three 
battalions of infantry in echelon, marching in column of 
companies, the artillery and cavalry in the front and flanks, 
and cavalry vedettes extending all round. In tho rear were 
^‘JOO camels. The expedition had reached the wells of Tcb, 
7 miles from Trinkitat, and the scene of tho massacre of 
the Egyptian troops under Mohammed Tahir in December, 
whore Consul Moncrieff met his death. Here Baker's force 
was suddenly attacked by a greatly inferior number of 
Arabs, who threw the cavalry into confusion by their 
sudden rush from among tho sandhills, and then charged 
down with characteristic impetuosity on the iufantiy 
•column. The Egyptians were ordered to form square, but 
their slate of panic rendered Uiem unable to cany out this 
order. A gap was loft in the square, through which the 
Arabs poured, and tho scone at once became one of the 
wildest confusion. The firo of the panic-stricken troops 
was more fatal to their own officers than to the enemy. 
Balcer, who had been in front with tho cavalry, cut his way 
hack through the Arabs only to find that the defeat bad 
become a rout. He estimated tho attacking Arabs at only 
.about 1000 men, while his own losses were upwai'ds of 
2600, including several English officers. 

The situation at tliis time was one which inspired anxiety 
throughout Europe, for unless energetic measures were taken 
at once tho fanatical hordes that bad overcome the armies 


of Hicks and Baker, increased in numbers and excited 
by victory, might advance to tho coniines of Egypt, and 
there seemed nothing to prevent tho lighting up of a 
religious war, with its attendant massacres and horrors, 
from Khartoum to Alexandria. At Siiicat the garrison 
were reduced to sustain life on horso-skins: and when 
all means of sustenance were gone, and one foraging 
party after another had been cut off, tho commandant, 
TewBk Pasha, resolved to escape or perish in tbo attempt. 
He and his whole bravo force made one desperate effort 
to fight their way through, but were slaughtered to 
a man, while the women and children were cither mas- 
sacred or enslaved. At Tokar food and ammunition 
were said to be almost exlmnsted, and unless the khedive 
scut speedy assistance only tho fate of Siucat seemed 
to rem.ain. But the bc.5t the khedive could do had been 
done by Baker’s expedition, and Egypt, paralyzed in its 
Xdiysical strength, on tho brink of ruin from debt, from 
rebellion, from wav, from cholera, could not make any 
further effort. Britisii power was at this moment para- 
mount in Egypt, and prompted by a strong popular im- 
pulse to save the lokar garrison if possible, the British 
government now ovdorod Sir Gerald Graham, one of tho 
leading generals in tlie suppression of Arabi’s revolt, to 
hasten to Suakim on this mission of relief. In about 
three weeks’ lime he had assembled a force of some 4000 
men, comprising detachments of the 10th and 19th Hussars, 
Gordon Highlanders, Black Watch, COth Rifles, and Marinos. 
On the 29th February they started from Trinkitat, although 
news had been received that 'I'okar had already suri’endered. 
General Graham adopted the square formation as best 
cnlculat(‘d to meet the well-known Arab tactics of rush- 
ing in impetuous inn.Kscs to the attack. On this occasion, 
however, it was found th.at they had entrenched them- 
selves behind rude earthworks, armed with tho Krupp 
guns raptured from Baker, wliich were served by gunners 
from the Tokar garrison. General Graham resolved to 
take tiieso works in reverse, an operation which involved 
marching across the face of tlic^ works under the enemy’s 
fire, which W'as generally ill directed, but caused somo 
Josses. When Hie Briti-sh force got beliind tho position, 
howTver, tlie enemy’s gunners promptly turned some of 
their guns round so as to open fire towards their rear. 
The British replied with small naval guns, and when 
the enemy’s artillciy fire was somewhat subdued attacked 
in tho square formal ion. Their attack was bravely met 
by tlie Arabs, wdio kept under cover until tho square was 
close upon them and then charged madly down upon 
it, only to be swept away by the concentrated fire of tho 
breechloaders. Tho works wore captured with a much 
smaller loss tlian if they had been attacked in front, and 
two of the enemy’s guns were promptly turned against 
them. After four hours’ hard fighting tho position remained 
I ill tho hand.s of the British. About 2600 of the Arabs were 
I killed, the British losses being somo 40 killed and 100 
wounded. It. was estimated that Osman Digna had about 
12,000 men, but by night-time all who had survived dis- 
appeared among the mountains, and Sir Gerald Graliam’s 
victory was comjilete. Next day the troops advanced to 
Tokar, which w^as found to have been abandoned by the 
Arabs. The inhabitants eamo out to greet them, and 
reported that tbougli tlieir lives had been spared tlioy had 
been ill treated by the Arabs, and were overjoyed at their 
relief. Considemble stores of pain were found in tho town, 
proving that it liad not surrendered from the effects of 
famine, and in the neighbourhood a considerable quantity 
of rifles were discovered and destroyed. General Graham, 
having resolved to abandon tho town, escorted the inhabit- 
ants to Trinkitat, whence they were removed along with 
the troops by sea to Suakim. 

It was hoped that this defeat of the Arabs was final, 
and that the inutility of resistance having been proved 
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all further opposition would collapse. This view, howeTer, 
was not shared by Osman Digna. who proclaimed a holy 
war. So threatening indeed did his attitude become 
that another advance took place from Suakim on the 
12th March, and the British Wee halted for the night at 
a screeha,*’ or inclosed camp previously formed by Baker, 
and situated but a few miles from Osman Digna^s position. 
Early next moniing, the 13th March, General Graliam^s 
force formed up into two squares under Generals Davis 
and Redvers Buller respectively, and advanced in echelon. 
When tho leading British square reached the edge of a 
natural depression in tho ground a sudden rush was made 
on them by large bodies of the Arabs, which was met by 
an attempt of the British to charge. Unfoi'tunately the 
squaro formation, being ill adapted for this movement, 
became deranged, and one side was more or less opened, 
giving ingress to a horde of Arabs, who advanced totally 
regardless of losses, and threw tlio brigade into temporaiy 
confusion. It fell back about 500 yards, leaving the 
machine guns in the hands of the enemy, but speedily 
re-forined under cover of tho lire of Buller’s brigade and 
of a threatened cavalry charge, which checked tlio rush of 
the Arabs. Botli squares now slowly advanced, the guns 
were recaptured by the naval brigade, and opened hre on 
the enemy, who slowly and reluctantly retired before them, 
incurring enormous losses. After a short halt for rest the 
first brig.'ide again advanced, captured the village of Tamasi, 
where Digna*s camp was situated, and destroyed a con* 
siderable quantity of war material found there. Tho 
whole force then returned to the “sereeba” where they 
hod spent the previous night, and next day returned to 
Suakim. 

Previous to these events the attention of the govermnent 
had been turned to the problem of extricating, if possible, 
the various Egyptian garrisons in the interior of tho 
Soudan. On the 17th of January, 1884, General Gordon 
was receiving instructions at Brussels from the King of the 
Belgians with a view to proceeding to the Congo, when he 
was summoned by telegram to London. He an*ivcd in 
London on tho 1 8th, and mot tho leading members of tho 
British government, by whom lie was a.sked to do what 
he could to relieve the endangered garrisons, lie at once 
consented, and at eight o'clock in the evening ho started 
on his way for Suukiin. At Suez, however, he received 
iiistruetions to proceed instead to Cairo, where lie had 
intorview’s with Sif Evelyn Baring, Kubar Pasha, and the 
khedive. By the latter he 'was invested with full poweiw 
as governor-general of tho Soudan, and at once set out 
for Khartoum by way of the Nile and across the desert 
from Korosko to Berber on camels, thence to Khartoum by 
steamer on the Nile. He was accompanied by Colonel 
Stewart, and daring the latter part of his journey frequently 
stopped to hold conference with the Arabs on the banks of 
the Nile. When he i cached Khartoum it appeared as if 
his mission was to be entirely successful. His presence 
had the efFect of a charm, subduing all disaffection and 
inspiring the whole population witli renewed hoj»e. He 
made overtures to the Malidi, on the terms of the latter 
becoming Sultan of Kordofan. His proposal, however, 
was refused, and shortly afterwards Khartoum itself was 
invested. The jBrst sortie ordered by General Gordon 
was defeated, oWing to the treachery of two native officers, 
who were afterwards executed. This so encouraged the 
enemy that one after another of the smaller garrisons on 
f the Nile were obliged to yield, Berber itself among them ; 
telegraphic communication with Khartoum was thus en- 
tirely cut off, and in an attempt made by Colonel Stewart 
to communicate with Dcngola by steamer bis vessel was 
^ wrecked, and he and all the Europeans on board massacred. 
Tho proposals of General Gordon that Zebehr Pasha^an ex- 
slave dealer, and formerly a man of great power in the 
Soudiui, slionld be sent to Khartoum, having been nega- 


tived by the British government, and the investmemt of the 
city beaming more and more strict, it became at last evi- 
dent that military aid must be sent Much discussion took 
place as to whe&or the Nile route or that from Suakim 
should be adopted, but the former was finally fixed on, and 
a number of whale-boats ordered in England in August for 
the use of the expedition, which vfhs placed under com- 
mand of Lord W’olselcy in person. The advance was com- 
menced in September, but so great were tho difficulties of 
the navigation found, that it was nearly the end of Dcccm- 
l>er, 1884, before tlie expedition had concentrated at Korti, 
a point on the Nile south of Dongolu, where tho route 
across tlio Bayuda desert to Motammeh brandies off. By 
this route a mounted force undei* Brigadier-general Sir 
Herbert Stewart was pushed forward on the 23tli Decem- 
ber, in accordance with dii-ections received by messenger 
from General Gordon, who stated that some of his steamers 
would meet them at Metammch. The inai'ch was success- 
fully executed, although two severe actions were fought at 
Abu Klea and El Gubat, the general in command being 
mortally womided just before tlie second. A fortified camp 
was established on tlie Nile a short distance above Metammch, 
and four steamers having been met there, two of them, 
under command of Colonel Sir Oliailes Wilson, started for 
Kliurtouni on the 24th Januai'y, 1885. They arrived 
there on the 28th, only to find the place in the hands of 
the enemy, and to learn that it hod fallen through treachery 
of part of the garrison on the 2Gth, General Gordon and 
all the Eui'opoans, with pari of the troops, having perished. 
The news of Hiis disaster and of Gordon's fate excited thn 
keenest grief in England and throughout the world. It 
also necessitated a complete change of campaign. By Lord 
Wolscley’s direction a force was dcspatdicd to Suakim 
under General Sir Gerald Graham to open up the dcs(.*rt 
route to Berber, and if possible lay a railway along it, 
while the advanced coluiniis both on the Nile and at 
Metamineh were witlidrawn to Korti. The Austridiau 
colonics offered to despatch forces to Suakim in aid of the 
expedition from that point. Their oilers were accepted, and 
one detachment, that from New South Wales, left at 
once amid general enthusiasm, and arrived at Suakim in 
time to take part in some of the latest operations there. 
After some miles of railway had been laid, and the Arabs 
under Osman Digna repulsed in several actions with gi*eat 
loss, the British government, in view of serious di8pute.s 
with Russia on the Afghan frontier question, decided to 
withdraw both expeditions from the Soudan, and abandon 
the province of Dongolu, which operations were gradually 
carried out under the supervlsirn, but contrary to tho 
advice, of Lord Wolseley, who paid a visit to Suakim to 
ascertain the exact po.sition of matters there. In July, 
1885, news was received that Mahomet Achmet, the 
Mabdi, had died of smallpox the previous month. 

Meantime the financial difficulties of Egypt, which had 
grown more and more serious sinco the indemnities for 
destruction of property at Alexandria had been awarded 
but could not be paid, were relieved by the issue of a new 
loan of £0,000,000 under the joint and several guarantee 
of the great powers of Europe, and the British government 
despatched Sir H. Drummond ‘Wolff to Egypt as special 
cummissioner, to investigate on the spot the condition of 
affairs in conjunction with Ahmed Moukhtor Tosha, a 
commissioner appointed by the Saltan. Tho invostigutiou 
was prolonged into 1887, groat difficulty being experienced 
in reconciling the demands of Turkey, to have the date of 
a complete British evacuation fixed, with the actual re- 
quirements of the situation. At the end of 1886, how- 
ever, the British force in Egypt had^een reduced to 8000 
men, and still furtlier reductions were contemplated. 

(“Egypt,** by Mr. Stanley Lane Poole, London, 1882; 
“ Egypt, *^ by G. Ebers, translated from the German, 
London, 1882.) 
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TOYPTIAy AB OHI T EC T U BE, In the baildinfrs 
of the ancient Egyptians the profile of the columns is vesti' 
cal, or nearly so, while that of tlie walls is sloped, thus 
producing the same degree of contrast between the two 
which is observable in the Greek Doric, although the mode 
adopted in the one case is just the reverse of that pursued 
in the other. • 

The cornice in Egyptian architecture consists of little 
more than a deep cove, enriched with sculpture — ^a form 




! 



The Horas. 

Living of Men. 

Pharaoh. 

Sun Presented to the World. 

Lord of Upper and Lower Egypt. 
The Living of Men. 

Son of the Smi. 

Usurtesen. 

Lord of Spirits in Pone, 

Ever-living. 

Life of Men. 

Kesplendent Ilorus. 

Good God. 

Sun Presented to the World. 

Who has begun the 
Celebration of his two Assemblies 
to his Creator. 

Life-giver for ever. 


Obelisk of Heliopolis (Usurtesen I., twelfth dynasty), now in 
the square of the Lateran at Borne. 

peculiarly adapted for effect in a climate like that of Egypt, 
as it not only casts a bold shadow, but receives a strong 
reflected light. 

With the cornice <4116 building terminated, for the roof, 
being a flat terrace, was not an architectural feature; 
consequently Egyptian architecture is entirely destitute of 
what are snch ekpresaive and highly ornamental featurce 
in that of Qreec^namely, the pediment, antefixs, and 


•idge-tiles. Like every other part of the front in the same 
idiflee, the walls are decorated with brightly coloured 
sculpture, hieroglyphics, and sunk bas-reliefs; for the 
Egyptians were very profuse of that species of embellish- 
ment, not confining it to particular situations, as the 
Greeks did, but extending it over the entire surface. 

As regards the general plan of Egyptian temples, we 
may describe that of the great temple at Edfu, or Apol- 
linopolis Magna (fig. 1 of Plate). Tho temple is placf>d 
within an inclosure, forming a court in front of it, sur- 
rounded on three of its sides by colonnades ; and the en- 
trance to this court was through a colossal doorway, or 
propylieum, placed between two enormous pyramidal towers 
or moles, covered with colossal figures in sculpture. These 
vast masses of structure, which rose considerably higher 
than tho temple itself, had the usual hollow cornice, ahd 
may almost be said to be solid, for the chambers and stair- 
cases which tljey contained were little else than empty 
spaces left in the mass. Within the court the colonnades 
were very close, the columns being seldom more than a 
diameter .and a half from each other, except in the centre 
of a portico, where there w.a8 generally a doorway between 
the culutnus, the lower part of tho other intercolmniis 
being walled np. 

In Egyptian architecture tho propylasa or gateways are 
conspicuous and important features, whether insulated, 
after the manner of arches or gateways, or as in the above 
example placed between and connecting two pyramidal 
moles that rise to gi*eat elevation above the entrance itself. 
Some idea may be given of the imposing maguitnde of such 
doorways by stating that the side masses of tho one at 
Edfu measure 74 feet, and 51 to the summit of tho aper- 
ture, which gives a depth of 23 feet, or nearly one- third of 
the whole height, for the lintel and cornice. 

The magnificence of these propylasa was greatly enhanced 
by colossal statnes or obelisks, in some instances both, plocc^d 
on either side of the entrance, llesides which there were 
sometimes two or even more propylaia and courts preceding 
the temple, wliich were in their turn preceded, as at Karnnk, 
by avenues of gigantic sphinxes or krio-sphiiixes (that is, 
sphinxes with rains' heads). There are likewise instances 
of avenues of columns crossing tho courts in a lino from 
tho entrance, as at Luxor. As to the pyramids, though 
interesting in themselves, they are structures so very pecu- 
liar as to have little connection with the architecture of tho 
country, being, when considered with reference to it, little 
more than uniform and simple though enormous masses. 
Tlieir shape is so familiar to every one that it requires no 
description, hut may be defined as square in plan and 
triangular in section, the four sides being so many triangles 
united so as to terminate in a point ; and as the perpendi- 
cular height is much less than tho width of the base, each 
side constitutes nearly an equilateral triangle. Their im- 
portance renders it necessary to make them the subject of 
a separate article. See Pyicamii>8. 

Tlie principal monuments of £g 3 rptian architecture are 
distributed along tlio banks of the Kile not far from the 
river. The nearest to the sea of those of chief importance 
are the ruins of the granite temple of Isis, near Mansourah, 
on the Damietta branch of the Nile in the Delta. The 
fragments lie upon tho site, 200 feet by 600 feet Tho 
materials must have been brought more than 600 miles, 
and altogether Egyptologists consider it to have been the 
costliest temple in Egypt. It was probably built during 
the last dynasty. Heliopolis, with its remaining obelisk of 
Usurtesen I. (about 2860 b.c.), the companion to which 
is now on the Thames Embankment at London, while 
another has been for centuries in the square of St. John 
Lateran at Home, lies to the north of Cairo, between < 
that town and the apex of the Delta. Close to Cairo, a 
little to the sonth and on the west bank, lies Gizeh, with 
the groat pyramids and their six smaller satellitei, and the 
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majestic Sphinx. Here was the great necropolis of the 
ancient Memphis, placed at the nearest edge of the desert 
to that town, Memphis lying 10 miles south of modem 
Cairo. Bound the royal pyramid-sepulchres are the tombs 
of the nobles. Many pyramids am known to have been 
destroyed. A little to the south of the pyramids of Gizeh 
are those of Abou Seir (fourth dynasty, about 8100 v.c.), 
also three in number, but much smaller, near which the 
fine step-pyramid of Sakkarah, the oldest building in the 
world, if, as said in the article Egypt, wo may place its 
date about 8810 n.o. Yet further south, but still visible 
from the citadel of Cairo, are the two stone and three brick 
pyramids at Dashoor, the first of wliicli alone approach 
in size the great pyramids at Gizeh. Still more of these 
structures ai^e found fringing the cultivable laud, down to 
the early pyramid of Senofern (third dynasty, about B.C. 
8200) at Fayoom; but the necropolis of Memphis must 
be held to stop at Dashoor. Between Ahou Scii* and 
Sakkarah lie the remains of the Scrapeum, and some pri- 
vate tombs containing true stone arches, but without a 
keystone (brick arches are also found near Thebes), showing 


Buined Temple at Thebes. 

that the Egyptians understood the consti-uclion, though 
they declined to make use of it. Of the great temple of Ptah 
at Memphis very little rcinuiiis except the magnificent 
colossus of Bamses II., a standing figure once 40 feet high, 
but now prostrate and broken at the knee. Near Fayoom 
the remains of Lake Moeris and the labyrinth of Amen- 
emhat III., of the twelfth dynasiy [see Kovrr], still exist, 
discovered by Lepsius in 1843 ; and close by arc the ruins 
of the ancient Crocodilopolis. Near Minyeh begin the rock 
tombs of the later dyna«itios, whicli they constructed instead 
of pyramids ; not far ubovo the town are those of Beni Has- 
son, the most splendid of all, saved by the energy of the 
English consul in 1850 from being used (as some of their 
nei^ibours had already been) as building-stone quarries. 
They are of the twelfth dynasty (beginning b.c. 2880), and 
ore excavated in the face of the eastern mountains near 
the river, at no great height. Some have porticoes ; all are 
crowded with splendid sculptures and paintings, depicting 
every* phase of the life of the time. A little above is the 
site of the town of Antinoo, founded by Hadrian [see An- 
piNdvs], and not far south of this are the tombs from 
Wich wo derive our knowledge of that curious deviation 
to snn-worship ooenrring at the close of the eighteenth 
dynasty, a little after 1550 b.c. [See Eovirr.] Some 
^distance higher up the Nile lies Gli^a ; and near this is 
the supposed site of Thinis, the birthpl^ of th<Kfint 
dynasty. The sacred city of Abydos afterwards stood on 
the ruins of Thinis, and Abydos yet contains the two famous 


temples of Osiris (one of whose burial-places Abydos was),, 
built by Bamses 11. and his father, Seti 1. Hence came the 
list of Pliaraohs which is one of the most valued treasures 
of the British Museum. Forty miles south of Abydos we 
find Donderah (Tentyris), and near it the site of the 
smaller Diospolis. The temple of Denderah is about a 
mile and a half from the river, ant is a fine stmeturo, 
though the art was in its last decadence. Domitiau and 
Trajan are represented, in the conventional manner, sacri- 
ficing. Elsewhere Cleopatra and Osesarion, her son (os 
she said) by *1 alius Cmsar, are represented. One of the 
columns of Denderah and a fine doorway arc shown in 
figs. 3 and 4 of Plate. 

The ruins at Thebes lie at some distance from the Nile 
r)n both sides, covering a space about 2 miles north to 
south, and 4 miles east to west The finest are the col- 
lection of temples at Karnak, where is the jtunequalled 
hall, crowded in a surprising manner with splendid columns, 
whose style of architecture is shown in fig. 2 of Plate. 
Close to Karnak is Luxor, with the avenue of ruined 
sphinxes. Connecting them, and in front of the latter 
temple, stands the fine obelisk 
the fellow to which has orna- 
mented since 1831 the Place de 
la Concorde at Paris. Bamses 
II. (1430-1.3(18 B.c.) is the often- 
celebrated hero of Luxor. On tho 
west bank is a fine small temple 
of Seti 1., father of Bamses H. ; 
and Iho magniiicenl stmotnre of 
the latter monarcsb, most princely 
of all the Pharaohs, often calh‘d 
the McMnnonium. Here is that 
colossal statue of Bamses lying iii 
})ieees, once a single block of rod 
syenite, which weighed, Sir Gard- 
ner Wilkinson has computed, over 
800 tons, and stood (10 feet liigh. 
the king being seated. Half a 
mile to the south-east of the Mcm- 
nonium (Ramesoum) are the solo 
survivors of a superb assemblage 
of obelisks and colossi, by them- 
selves alone wonders of the world. 
These are tho twin colossi, one of which is called the 
vocal Meinnon,” from a superstition that the first rays of 
tlie rising sun caused It to vibrate in a musical note. (Greek 
and Ijitin inscriptions on tlie statues record how Hadriaa 
and his court heard this wonderful sound.) They are 47 
feet high and 60 feet apart ; and both of them represent 
King Amenophis 111. (about 1500 B.c.), that king of tho 
eighteenth dynasty whoso foreign (perhaps Indian) queen 
brought in her train tho sun-worship, soon for a time to rule 
predominant. Half a mile farther to the south-west is the- 
great group of temples at Medeenet Abou, built by Bamses 
111., second king of the twentieth dynasty (about 1260 b.c.), 
not inferior as a conqueror to Bamses II. (1480-1863 B.C.X 
and whose wars form the subject of the numerous and vivid 
bas-reliefs. Countless tombs surround the great temple- 
group, one of them (that of Pet Amenapt) occupying an 
area not less than 28,809 square feet, and with its pass- 
ages, &c., standing on an acre and a quarter. Here, too, 
is a fine temple where Thothmes III. has cut his name 
over that of its builder, his sister, tho regent Hatshepu, as 
noticed in the article Egypt. Behind the temple of Belt 
(Setheum) is the long winding valley which leads to the 
tombs of the kings.” These are splendid tombs of the 
monarchs of the eighteenth, the ninetqimth, and the twen- 
tieth dynasties — Uiat of Bamses HI. being the most 
splendid, though not the most delicate, of all. At Edfu 
(the Apollinopolis of the Greeks) is the well-known 
Ptolemaic temple of our Plate, figs. 1 and 5, at first 
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Biglit one of the most stately of Egyptian buildings, but 
not bearing inspection like the earlier art. Some of 
the lotus-flower capitals at Edfn are suporb. Eleven 
miles above Jebel es l^ilsileh is the extremely picturesque 
temple of Ombos, situated in a great inclosuro of brick 
walls, Ptolemaic for the most part, but with portals and 
other parts by Queqp Hatshepu, her name erased as usual 
by Thothmes HI. Another 20 miles and the island of 
Elephantine is reached, with the famous Roman nilometer, 
two temples, and many dimly indicated mins. Passing the 
first cataract, not a difiicult feat with a northerly wind if 
the river is in flood, and leaving Egypt proper, after about 
2 miles the exquisitely beautiful and woll-preserved island 
of Philie comes into sight. It is only 34 miles iiortli of the 
Tropic of Cancer. Its whole area of 300 yards by 100 
yards is covered with temples. Roman, Greek, Ptolemaic, 
and late Egyptian vie with each other in interest. It was 
one of th^ most sacred spots in the world. Isis herself was 
liold to have built upon it a tomb or temple to Osiris, one of 
whose burial-placeB it was. It forms a majestic monmnent 
close to the lovely panorama of the Kiloto antiquities. 

It needs notice that by a striking peculiarity in Egyptian 
art the main types of every form and stylo of colouring, 
wliich were early fixed, were never departed from. The 
ni'chitectnral remains of Egypt oi’c especially interesting as 
h(‘ing by far the most ancient yet kn<jwn in the world, and 
giving us a glimpse into the life and manners of a people 
that had attained a wonderful civilization long before the 
dawn of what wo know as liistory. On tlieir architcctmre 
we quote the opinion of Fergusson — “We may perhaps 
safiOy assert that tlie Eg}’ptians wen? the most essentially 
a building people of all those wo ai‘c acquiuntcd with, and 
the most generally successful in all they attempted in tliis 
way. Tho Greeks, it is trao, surpassed them in refinement 
and beauty of detail, and in the class of sculpture with 
'Which they ornamented their buildings, while the Gothic 
areliitects fur excelled tliein in constructive clearness, but 
'with these exceptions no other styles can bo put in com- 
petition with them.” 

EGYPTIAN VUXiTURE (Neophron peTcnopteru$)y 
tho Pharaoh’s chicken of European travellers, occurs com- 
monly ill the south of Eurojie, but it extends its visits 
further to the north, having been killed oven in Norway. 
It is especially abundant in Greece, Arabia, and Egypt, 
hat is also met with in great numbers in India, and is 
stationary all the year round in Spain, Italy, and the south 
of France. Individuals have also been killed in England. 
In the winter it visits the Cape of Good Hope. 

Tho characteristics of the genus Neophron consist in 
tho great development of cere, which occupies two-thirds 
of tho length of tho beak; in the elongated longitudinal 
nostrils ; and in the nakedness of tho face and throat, while 
tho back of the head and neck are clothed with feathers. 
Tho present species is small, measuring only about 2} feet 
in length ; its plumage is white, with the extremities of 
the wings black; the naked skin of the face and throat is 
yellow, the beak lead colour, the feet yellow, and the claws 
black. 

The Egyptian vulture builds its nest among tho rocks, 
and lays from two to four eggs of a white colour, but usu- 
ally more or less spotted with brownish-red. It seeks its 
food, however, principally in tho towns and villages, whoro 
it feeds promiscuously with the dogs and jack^s on the 
carcases of animals and other puti'efying filth, which ap- 
pears to ho so peculiarly abundant about the habitations of 
Eastern nations. It is said to be the foulest feeder known 
•von among the carrion-loving vultures. Its efBciency as a 
scavenger is reco^ized in Egypt, and protection is afforded 
it This vnltur^ollows the caravans in the desert, and 
preys on the bodies of dead camels, Ac. 

BBUSNBUBlT'STlilN Qneaning *4iononr’s broad 
stone”), a town on the right bai^ of the Rhine, in the circle 


of Coblenz, in the Prussian Rhine Province. It is situated 
at the foot of a precipitous height rising 772 feet high, 
and opposite Coblenz, with which it is connected by a 
bndge of boats and also by an iron rmlway bridge. The 
civil population is 6000. Above the 'town stands the 
fortress of Ehronbreitstein, which, with three forts on ad- 
jacent heights, commands the mouth of the Moselle and the 
approaches from the lower Rhine. Tho road up to it from 
tho town, which is about 1200 paces long, is strongly 
fortified. To tho “ Cavalier,” or highest point of this for- 
midable stronghold, strangers are nut admitted ; but the 
prospects from other points are extensive and beautiful. 
This fortress was taken in 1700 by the French, who de- 
molished all tho works, but they have been since rebuilt 
vrith considerable additions. Soo Coblenz. 

XHDER-BUCK (Somaleria mollissima) is a large 
Duck, belonghig to the sub-family FuLiouLiNiic, 'well 
known as furnishing the soft light down known as eider- 
down* The cider-duck (hvclls on the coasts of the cold 
8(*.'is of the north ; tho pcc.uliar softness and elasticity of 
the down prcser\’o the necessary amount of heat in tho 
bird’s body. These ducks are never seen in fresh water. 
They ai-c only partially migratory, the older birds seldom 
moving further southwards in wdnter than to permanent open 
water. They extend as far north as Davis’ Strait and Bafiin’s 
Bay. In Lapland, Norw.ay, Iceland, Greenland, and at Spitz- 
bergon the eider-duck is very abundant ; and it abounds also 
at Behring’s Island, the Kuriles, the Hebrides, and Orkneys. 
Ill Sweden and Demnai*k it is said to be more rare, and 
iu Germany to he only observed as a passenger. The most 
southern breeding phicc is the Fern or Farn Islands, on tho 
coast of Northumberland. 

The male of tliis species lins tho cheeks white, the top 
of the head hfack, the hack of the head green, the back and 
smaller wiiig-f eat hers whitCf the primaries and secondaries 
and tho great wdng-coverts black, tho lower surface and 
tail black, and the neck w'liite, with its lower part pale buff; 
the bill is dusky green, with its tip white, and the feet 
are green. The length is rather more than 2 feet. Tho 
female is pale brown, vai legated with spots of a darker 
brown. Tho male does not acquire his full plumago till 
the third year, till wliieli time he resembles the female iu 
plumage. 

Tho eider-ducks build their nests on the rocks of dry 
grass or seaweed. They feed on crustaceans and molluscs. 
When the first eggs are deposited, usually about five in 
number, the duck strips the down from her breast to line 
the nest. The eggs and down are taken by the owner of 
the nest. The duck lays more eggs and supplies more 
down, which are again abstracted. In this way the supply 
is kepi up throughout the season, tho bird being allow'ed to 
batch the last two or three eggs. There seems no foundation 
for the story that the drake plucks his breast when tho 
duck’s down is cxliausted. 'riio down thus plucked from 
the living bird's breast is called live down, and is very 
superior in lightness and elasticity to that taken from the 
dead bird, wliich is distinguished as dead down. The eider- 
duck is of gi'cat value both on account of its eggs and of 
its down. In Iceland and Norway they are considered 
valuable property, and are protected in every way possible. 
In some coses artificial islets for nesting places have been 
made. 

srKON BASIL'XKE (Gr., the roy.al image), a book 
issued in 1640, professedly w'ritton by Charles I. daring 
bis confinement in explanation of his aims and policy. 
It was in reality the work of Dr. Gauden, bishop first of 
Exeter and aftei'wards of Worcester, though it is not im-. 
probable that the manuscript was submitted to Charles for 
Ills inspection and approval before publication. 

EZRENB. Sec Irene. « 

El'SBNACB, the chief town of the circle of Eisenach, 
in the duchy of Saxe Weimar, is situated at the confluence 
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of the Hursel and Kcssel, winch unite immediately north 
of the town, and has 18,624 inhabitantn. The celebrated 
Wartburg, a mountain faatnesB, commandH it on the eouih. 
Tho town is snrronnded by walls, has five gates, is well 
built, and has binad, clean, well-paved streets. The graud- 
ducal palace is a large and handsome edifice. Among the 
public buildings and institutions arc — five churches, a 
gymnasium with an extensive library, a training school, an 
academy for young men designed for the profession of 
snperintendents of- woods and forests, a school of design, a 
free-school, a house of correction and orphan asylum, hos- 
pital, an infirmary, and several philanthropic associations. 
The chief manufactures are woollens, cottons, linens, soap, 
white lead, raeorschanm pipes, leather, and carpets. The 
little chapel in tho Wartburg, in tvhicli Luther frequently 
preached in 1521, on liis return from the Diet at Worms, 
with its altar-piece, a fine carving in wood representing tho 
entombment of Christ, and the cell which Luther inhabited, 
have been carefully preserved in the same state as when he 
used them. In the ancient portion of the Wartburg arc 
the baronial hall in whicli the Minnesanger held their 
poetic contests; and the armoury, in which are several 
curious relics and beautiful suits of armour. Kisetiuch was 
the birthplace of Baeli the composer in 1085. 

XXS'XaliBSiNa a town of Prussia in the province of 
Saxony, famous as tho birthplace of Lnthei* in 1-1 8;i, and 
likewise the place of his death in 1546, is situated 16 
miles N.W, from Halle, on a liill above the Biise, and con- 
tains several churches, a gymnasium, schools, hospitals, 
and 1 8,1 87 inhabitants, who arc engaged in a brisk inland 
trade, in the manufacture of potaslies and tobacco, in 
linen weaving, and in tho silver and copper mines and 
smelting works of tho neighbourhood. 

XlS^TliDDFOD (from the Welsh aittedd, to sit), a 
meeting or assembly. Thin term is more especially used 
as the name for a festival which has been held in Wales 
for several centuries. The object of the gathering, which 
lasts fur several days, is the preservation and encourage- 
ment of the language, literature, and arts of the Oymry. 
This is sought lo be cfiected by the award of prizes for 
composition in music, poetry, and literature, which awards 
are made after public competition. I'he most ancient 
national forms and ccreiriunies are prcsiTvcd, and an 
antiquity of 1200 years is claimed for the festival itself. 
The first proceeding is tlie opening of the Gorsedd, or 
Council of Bards, to w'hich tho mcml)crs, bards, ovates, 
Dniids, minstrels, &c., go in procession. This takes place 
by proclamation, in Welsh and English, at the Cylcli, 
which is a Druidical circle of twelve stones, placed upright 
at regular intervals round cue fiat stone, supported on lour 
smaller ones, the whole signifying mystically the zodiac 
and its twelve divisions. At this ceremony degrees are 
eonferred upon the approved candidates for bardic and 
other honours. When the Gorsedd is closed, the proces- 
sion moves to the pavllinn where the Eisteddfod is held, 
under a president, lleie the competition for prizes takes 
place, various poems being recited and sung, essays read, 
and musical compositions performed. 

XJBCT'aOBNT is the name of an action at law by 
which a party entitled to the immediate possession of land 
or other corporeal hereditaments may recover that posses- 
sion from the party wrongfully withholding it. Since the 
enactment of the ^ & 4 Will. JV. c. 27, for the limitation 
of actions and suits, &c., it has become the only mode of 
trying, the title to lands and tenements. 

I The remedy by ejectment was founded almost entirely 
upon a succession of legal fictions. See Doe, Joim. 

Where ejectment is brought for non-payment of rent, a 
demand for rent by the landlord in person must be made, 
and precisely on the last day it must be made, to save for- 
feiture, and, according to L^rd Tentcrden, at sunset ;'1}nt 
if there be not sufficient distress on the premises the land- 


lord can proceed under the Common Law Procedure Act, 
1852, B. 210, where half a yearns rent is in arreor without 
demand. By the same Act, s. 217, some special provisions 
as to ejectment in reference to lands out of London and 
Middlesex are enacted, but the use of them is optional to 
landlords. By 23 & 24 Viet c. 126, s. 1, in the case of 
any ejectment for a forfeiture brought for non-payment of 
rent, the court or a judge shall have power, upon rule or 
summons, to give relief in a summary manner, but subject 
to appeal as hereinafter mentioned, up to and within the 
like time after execution executed, and subject to the saino 
terms and conditions in all respects as to payment of rent, 
costs, and otherwise as ah-cady mentioned; and if tho 
lessee, his executors, administrators, or assigns shall upon 
such ]>roeeeding be relieved, he and they shall hold the 
demised land according to the lease thereof made, without 
any new lease.” According to the previous law relief 
might have been obtained in equity within si!^ months 
after execution executed, upon payment of the rent and 
all arrears with full costs. And sometimes even at a later 
period, until from the great lapse of time, or other special 
circumstances, it came to be considered unreasonable to 
grant sncli relief. 

By 19 & 20 Viet. c. 108, s. 52, “when tho rent of any 
corporeal hereditament, where neither the value of the 
premises nor the rent payable in respect thereof exceeds 
£50 by the year, shall for one half year bo in airear, and 
the landlord shall have right by Jaw lo re-enter for the 
non-payment thereof, he may, without any formal demand 
or re-entry, enter a plaint in the county court of the dis- 
trict ill which the premises lie for tho recovery of the 
premises.” 

A mortgagee may maintain an action of ejectment 
against the mortgagor to gain possession of the mortgaged 
premises without giving any notice, unl(»ss the mortgagor 
is protected by the covenant for quiet enjoyment until de- 
fault ; but on payment of mortgage interest and costs, the 
mortgagee must reconvey to the mortgagor. He may also 
eject tho lessee to whom the mortgagor has made a lease 
subsequent to the mortgage without giving him notice to 
quit. WJicre tlic right of the tenant to retain the posses- 
sion has ceased by the effluxion of time, by a legal notice 
to quit, or by tlje commission of an act of forfeiture, a 
landlord may bring an ejectment against his tenant 

In Scotland this form of action is limited to the removal 
of tenants or vitious possessors, and is not, as in England, 
the form of action to try the validity of titles, which is 
done by action of declarator in tho Court of Session. 

By the Act 16 & 17 Viet. c. 80, a summons of removing 
may bo raised at any time provided there be an interval of 
at least forty days between execution of tho summons and 
the term of removal. As to houses within burghs certain 
facilities are given by 44 & 45 Viet. c. 39. Applications 
for summary removal without warning are competent 
against such as have no legal title. 

EBAT BRIKBUIIG or YBKATXBXNBITBG, the 
most important town, though not the capital, of the govern- 
ment of Perm, in the western part of Asiatic Russia, stands 
on the Isset, and has 26,000 inhabitants. The town, pai't 
of which is built on an eastern slope of tlia Ural Mountains, 
is fortified and regularly constimcted. ^ It is the centre of 
a largo mining district — gold washing, iron and copper 
smelting, amaJgam works, tlie cutting and polishing of 
porphyries, agates, and jaspers, being actively carried on. 
There are two cathedrals, numerous churches, a school and 
council of mines, botanic garden, museum, mint, arsenal, 
and chemical laboratory. As Ekaterinbnrg lies on the high- 
road leading from^ European Russia to Siberia it is a place 
of brisk trade. * ^ 

3QCAT'liBlNOSlA.V» the capital of the province of 
Kkaterinoslav, in Southern Russia, founded in 1787, stands 
ou tho right bank and just above the faUs of the Dnieper, 
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and has 25,000 inhabitants. The town is close to the foot 
of a mountain, and is built according to a regular plan. The 
streets are broad and straight. There arc several cliurches, 
a gymnasium, and an ecclesiastical semiiiary, an imperial 
manufacture of woollens, and several hospitals. I'lio town 
is the seat of an archbishop. Silk stockings and woollen 
cloth are made, ai^ some retail trade is carried on. 

EKXOGITB or KCXOGZTE is an igneous mck 
consisting of garnet (red or red-brown), smaragdite, 
ompbacite (a bright-green variety of nugito), and occasion- 
ally disthene (whence it is sometimes called disthene 
rock")^ pyrites, olivine, zircon, apatite, and sphene. As 
miglit be expected from the nature of its constituents, the 
rock is a very beautiful one and is unrivalled for bright- 
ness of colour, except perhaps by luxullianitc and the 
epidote granite of India. 

BLJEAONA'CKffi. a small order of M onocit lam yukje. 
The fruit is soft, succulent, and would he eatable if it were 
not for its dimness and insipidity. In a few cases, when 
it is more Ilian usually juicy and acidulated, it is actu- 
ally considered an excellent fruit. Species of tlie genus 
Klieagnus are called the wild olive or oleaster, but the 
tnic olive (Olea) belongs to a different order, the ( Ueacea*. 
El(pagnua hovUnaii and orientaliit bear a brown fruit, 
about the size of an olive, which is brought to market in 
Persia under the name of “zinzeyd;” in quality it is like a 
jujube. The red drupes of Efcpagmia eonferta and the 
large olive-shaped ones of Elwagnm nrhorea are in like 
manner eaten in India. 'I'ho only species found wild in 
Great Britain is the llippnpkde rhamuoidea (the sea buck- 
thorn), a spiny shrub found growing on cliffs near the sea; 
its fruit, when the acidity is siifiicioiitly covered by sugar, 
becomes a rather pleasant preserve. It is sometimes eaten 
in fisb-sauces, but its use requires caution, as it is narcotic. 
Elmagnua angttati folia, a native of the enstern parts of 
Europe, is one of the most fragrant of all plants. Its dull 
yellow Bowers, hardly remarki'd among tlio leaves, BlI the 
atmosphere with a delicious perfume, the source of which 
is not readily discovered by the passer-by. Klaiagimceie | 
differs from other orders included witli it in the series 
Daphnalcs in the following particulars: — The flowers are 
dioecious or polygamous ; tho perianth, constructed above tlic 
ovaiy, is persistent at the base, deciduous above, with two 
or four lobes ; tlie stamens arc ns many as the lobes, and 
alternate with them, or twice as many ; the ovary is onc- 
«elled, with a single erect ovule; the radicle is inferior. 
The leaves are covered with scule-like hairs, which fonn 
beautiful microscopic objects, and give the leaves a silvery 
appearance. 

XtUB'IB, a genus of Palms, so named from elai<f, the 
olive-tree, because an oil is yielded by the fruit. Elwla 
gmneenaia (the oil- palm) is common all along the western 
coast of Africa. The oil is obtained by brnising the fleshy 
pait of the fruit, and subjecting tlie bruised paste to boil- 
ing water in wooden mortars. An oil of an orange-yellow 
colour separates, which concretes when cool to the consist- 
ence of butter, and has when fresh tho smell of violets or 
of Uie root of tlie Florentine iris, with a very slightly 
sweetish taste. This oil is used by the Africans in cookery 
and for anointing the body. It forms a considerable article 
of commerce wi^ Europe, where it is employed chiefly in 
making candles, soap, and also for -greasing tho wlieels of 
railway canines. Tlie oil obtained from the South African 
species, Elada mdanococca, has not been imported in any 
large quantity. 

in this genns the leaves are very long, feather-shaped, 
with prickly stalks ; the flowers are either male or female, 
in, distinct clusters; the fruit is fleshy, with a hard stone, 
of* a yellow or vfrmilion colour, somewhat angular and pear- 
shaped, about an inch and a half long. 

XLJBOCAB'PUS» a genns of chiefly Indian trees, 
having a strong botanical resemblance to our European 


lindens. Some botanists regard them as a suborder of 
Tiliaceac, tho chief distinctions being deeply cut or 
fringed petals and anthers opening at the apex. Some 
few have been found in the South Sea Islands, New 
Zealand, and Australia. 

In India tho nuts, cleared of the soft pulp or flesh that 
covers them, are curiously sculptured, and being bony and 
faking a fine polish, they are frequently sot in gold and 
strung into necklaces. The nuts of Elasocarpua ganitma, 
a middle-sized tree common in various xiarts of India as 
well as tho Malay ArcIiix>clago, and those of Elaaocarpua 
tuherculalua, from the forests of Travancoro, are what are 
principally used for this purpose. Tho fruits of Elofocarpua 
aerratua, which are very much like olives when ripe, are 
pickled or dried and used in their curries by the natives 
of India. Efrtocarpua rynneua has pure white beautifully 
fringed petals, and is one of the most ornamental plants of 
Australia. 

SLJEODSN'DRON, a genns of plants belonging to 
the order Cklasthineac. Tho species are small trees with 
opposite or alternate entire glabrous leaves. Elasodendrofi 
ghmeum is a Biimll tree about 14 feet in height, and is a 
native of the hotter parts of India, Ceylon, and tho Malay 
Archipelago. I'he tree lias been introduced into Great 
Britain from Ceylon under the name of Ceylon tea. It has 
leaves like those of the tc.a-plaiit, hut it does not appear to 
be used as a snhstitute for that plant. It possesses power- 
ful astringent yiropertirs, but is not used as an internal 
medicine. I'he bark of the roots nibbed with water, while 
still fresh, is applied to reduce swellings. The fruit of 
all the species resembles that of the olive, and hence the 
generic iiuinc, Eheodttndron orienfale is n native of the 
Mauritius and Madagascar, where it is called by the Frcncli 
boia d'olivc* Tliero are thirty species, found in most 
tropical countries, but there are very few in South America, 
ami none in tropical Afiica. 'I’ho parts of tho flowers are 
in fours or fives ; the ovary is continnons witli the disc, 
and generally threcj- rifled, with two erect ovules in each 
cell , the fruit is a dry or pulpy drupe. 

ELAGAB'ALUS (called also HELIOGAB'ALUS). 
vras the grandson of Ma^sa, sister to the Ein)ire8H Julia 
Domna, the wife of Septimius Severns. Maisa had two 
d.*iughters, t>a*niis, the mother of Varius Avitus Bassianus, 
and Mamma-a, mother of Alexander Severus. Varius was 
born at Antioch, a.d. 204. Ma*sa placed him, when five 
years of age, in the Temple of the Sun at Emesa, to be 
educated by the priests ; and through her influence he was 
made, while yet a boy, high priest of the Sun. Tliut 
divinity was called in Syria Elagabal, which name the hoy 
assumed. After the death of Macrinus, the successor of 
Caracalla, Elagabalus, as the young Varius was now called, 
was proclaimed emperor, a.d. 218, his grandmother Meesa 
giving out that he was the son of Caracalla by an illicit con- 
nection with her liaughter Stemis. The troops at once saluted 
him emperor. Elagabalus having entered Antioch, wrote 
a letter to the senate professing to lake for bis model 
Marcus Aurelius Antoninus, and assumed that emperors 
name. The senate acknowledged him, and he set off for 
Bome, where he arrived in tlie following year. His cirecr 
of debauchery, extravagance, and cruelty lasted the three 
years of his reign, and tho disgusting details arc given by 
Lampridius, Hcrodianns, and Dion. He surrounded him- 
self with gladiators, actors, and other base favourites. Ho 
married several wives, among others a vestal. The imperial 
palace became a scene of debauch and open prostitution. 
Elagabalus being attached to the superstitions of tho East 
raised a temple on the Palatine to the Syrian god whose 
name he bore, and plundered the temples of the Roman 
gods to enrich his own. His grandmother Mnsa seeing 
his folly thought of conciliating the Romans by associaring 
with him as Caesar (a.d. 221) his younpr cousin, Alexan- 
der Severns, who soon became a favourite with the people. 
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Klagabalos, who had consonted to tho association, soon 
became jealous of his cousin, and wished to deprive him 
of liis honours. His measures produced an insurrection 
among the prsetorian guards, and having repaired to their 
camp to quell the mutiny Eiagabalus was murdered, 
together with his mother and favourites, and his body was 
thrown into the Tiber in Marcli, 222. ITe was succeeded 
by Alexander Severus. The coins of Eiagabalus bear the 
names of Marcus Aurelius Antoninus, like tliose of Cara- 
calla, with which they are often confounded. 

S'LAMD {Boaelaphm orms) is nn Aktelope, tho 
largest and most valuable of its family. An adult inalo 
stands fully 6 feet high at the shoulder or oven more, 
the length being in soino cases upwards of 9 feet from 
tho nose to the root of the tail. Tlio horns are ncai-ly 
straiglit, massive, conical, and furnished with n strongly- 
developed spiral ridge, which gradually di.sap])car3, the ends 
becoming attenuated and sburply pointed. In the feinulo 
the horns are longer, slighter, and less murkcdly fuiTow'ed. 
Tho forehead of the male is clothed with a thick bundle of 


stiff, wiry, brownish hiurs, the tuft being bordered on either 
side by a band of yellow-orange colour. Tlie ears are compar- 
atively small and the muzzle broad, the neck thick, the 
dewlap very prominent and fringed with long brown liairs, 
the legs rather short, the shoulders and hind quarters 
enormously developed, the fur short and of a dork red 
or ashy-gray colour generally, the tail being about 2C inches 
long and tufted at tho extremity. Tlio female exhibits a 
bcad-liko tuft of hair on tho under part of tho nock, has a 
more ferruginous colour, and is furnished with four teats. 
Hespccting the habits of this interesting auitnal, which is 
a native of South Africa, it is well known to frequent only 
tlio more open plains of the interior; “ rejoicing C8peci.ally,’* 
says Captain Harris, in low belts of shaded hillocks, and 
in the isolated groves of Acacia capensh^ which, like 
islands in the ocean, ai e scattered over many of the stony 
and gravelly plains of the interior.” ^ 

Tho eland, from its unwieldy bulk, is readily captured. 
Tho importance of this autolope will bo at once appreciated 
when it is mentioued that not only is its flesh of the most 
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palatable and nutritious character, but experiments have 
recently established tho fact that it will readily breed in 
this country. When it is added, moreover, that several arc 
now thriving in tho paiks of English noblemen, and that a 
single individual weighs from 15U0 to 2000 lbs., it will bo 
easily understood that the day may not be far distant when 
the eland will become pcnnancntly domesticated in this 
country, and supply wholesome food, at least to the table 
of the wealthy. At one time elands were abundant in the 
immediate neighbourhood of Cape Town, but now veiy few 
are found within the borders of tho colony. Consideiing 
the facilities which exist for their destruction, and the 
gentle disposition of the animal, every effbrt should be 
made to follow up the ' experiments of domestication so 
successfully commenced by the Zoological Society. 

lSLAF'SI>iQ» a family of venomous SKurEWTs which, 
with fhe sea-snakes (Hydrophidie), forms tho suborder 
Proteroglypba, characterized by the possession of grooved 
fangs. These serpents, though higldy venomous, approach 
in general form so nearly to the harmless SGr|)ents that even 
an eaperienced eye has difficulty in distinguishing them at 
first sight. They differ from the venomous sea-snakes by' 
the absence of Hie flattened tail ; and they cannot be con- 


founded with the viperine serpents, as th y have neither the 
heavy shape, the broad triangular head, the vertical pupil, 
nor the keehid scales. Their body is more slender than 
either of these two families. Their tail is rather short, 
often conical, or of equal thickness throughout, and rounded 
at tho extremity^ Tho head, which is generally of tlie same 
size ond on a line with the neck, is small and short, with 
a thick, slightly conical, and most frequently a blunt or 
rounded muzzle. The eyes are rather small, sometimes 
vertical, and the pupil is round. The scales with which 
the body is covered are numerous, and with one exception 
always smooth. Tho organs constituting the poison ap- 
paratus are much less developed than in tho viperine 
species ; they do not appear to have tho power of opening 
their jaws so wide as these latter serpents have, and con- 
sequently are not able to elevate the fangs so much, nor 
cause such deep and dangerous wounds. The venomoua 
teeth or fangs are fixed in front of the maxillary bones, 
are large and grooved, and are followed by smaller hooked 
ungrooved teeth. The palate and pterygoA bones, as well 
as tho lower jaw, have hooked teeth. Some of this family, 
as tho formidable cobra, have the power of dilating the 
skin of the neck so as to form a md of hood. These 
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BcrpentB are abundant in the tropics, especially in India. 
The species are tolerably numerous. Tlie genus Naia con- 
tains the Indian OomtA di Capello, the most dreaded 
of serpents, as well as several South African species. The 
genus Ophiophagus contains the largo Snake-eater 
{OphiophaguM efqps), very widely distributed in Asia. The 
genus B UNGAB VB coutaius two very dangerous species, 



Cobra (Aaia tripudiana), 

natives of India. Australia is well represented among the 
£la])ida3, the most deadly perhaps being the Death-adder 
(Acanthophia antarciicua). The genus Klaps occurs in 
South and Central America. 

SlailSTXC TISSUE, the yellow tissue which fonns 
the basis of areolar connective tissue. It forms almost the 
whole of the Ugammtum nuchcB (the powerful neck liga- 
ment which holds up tho drooping head of quadrupeds), 
of the vocal chords and windpipe, and of the coats of 
the arteries and veins, besides supplying the hulk of tho 
tissue of the lungs. Elastic tissue may bo an almost 
structuroloss elastic meinbmne, or a finely reticulated 
tissue whoso fibres cross and anastomose al every variety 
of angle. Examples of the latter arc the lung tissue and 
the tissue of the vocal conls. The neck ligaments of the 
browsing animals, as the sheep and ox, have another variety 
of clastic tissue, with thick battened fibres branching and 
forming a network. See also Connective Tissue. 

BL^Tl'CXTY. When the form of a body is affected 
by tho pressure of another extraneous to it the reacting 
force by which it sustains or tends to remove that pressure 
is its elasticity. Tho cause of elasticity belongs to the 
theory of molccularity ; its effects in aggregate masses, to 
mechanics. 

Tho equilibrium of the molecules of solid bodies is 
almost completely dependent on their own mutual actions, 
and on the quantity of heat. When heat is applied to 
a solid elastic body, that is, when its temperature is raised, 
tho particles seek a different position of equilibrium more 
remote from each other than before. But while this heat 
is much below that necessary for friction, or for destroying 
the fibrous formation of organized matter, the stability of 
the removable particles is but little affected, and experi- 
ment shows that there is scarcely any change of elasticity. 
In fluids tho compressibility obt^is a greater range, while 
in gases, where no countervailing force of attraction is sensible, 
the increase of temperature is accompanied by a propor- 
tional increase of elastic force. 

Among bodies whose elasticity is very apparent, wo may 
ennmerate gUps, ivoiy, caoutchouc, sponge, and fibrous 
substances, as beams, muscles, and artifici^ webs, some 
gums, steel, and all the gases and vapours. In gases and 
vapours its effects may be produced to any extent, but they 
are limited in solids by theur softness and facility of fusion. 


as in wax, lead, &c. ; by their absorption of moisture, as in 
clay, feathers, catgut, straw ; or by tlicir friability, as in 
glass, dry resins, and copper or iron which have been 
exposed to a stream of aminoniacal gas. 

When a uniform elastic string is suspended vertically it 
wiU be stretched by its own weight. The tension varies 
from point to point, and is everywhere proportional to tho 
portion of the string of which it supports tho weight. 

Wlicn an clastic spring, fixed at one end, is bent by a 
weight or other force applied at a given point, the elasticity 
of inflexion acts normally at each point of tho curve, and is 
some function of the curvature at tho point. It is usual 
to suppose it proportional to the simple curvature. On 
this supposition the figure of an clastic lamina in a vertical 
position, fixed at its lower point and bent by a small wciglit 
applied at the top, may be determined. This problem has 
been treated by Euler, Lagi'ange, and Poisson. The Eng- 
lish reader may find tho varieties of the clastic curve 
disenssed in the a]>pendix to Wheweirs “ Mechanics.” 

The elastic force of a twisted string follows a law pre- 
cisely similar to that of one which is only stretched ; the 
latter is proportional to the extension, tho former to the 
torsion. Thus, if a cylindrical elastic thread, fixed at one 
extremity, be twisted by a force applied perpendicularly to 
its length, any straight line taken along tho surface of tho 
cylinder will be cuuvert(‘d into a helix ; and with a double 
torsion the circular arc througli which each point has been 
removed from its origiiml jdacto is doubled. And since tho 
circular arc may bo subdivided into any number of equal 
arcs, the successive resistances of tho elasticity to the addi- 
tional torsions are equal, supposing each preceding resist- 
ance to be sustained. Therefore the accumulated force 
of torsion is proportional to the angle through which an 
index would move if fixed at any point perpendicular to 
the length of the cylinder, or hi the prolongation of its 
radins. But this law has limits as well as that for the 
elasticity of extension ; for the torsion may be continued 
until a strain is produced, when there will of course bo 
an accornpunyiiig diiiiinutiou of elastic force. fSoo 
Toission.]) For tlic application of this priucqilc to the 
measuremeuL of electrical forco see Criui.OMU. 

The range of the elastic force of fluids, in consequence 
of their great resistance to compression, is extremely limited, 
and tlierefure few ordinary phenomena of nature arc de- 
pendent on this cause. The great pressure at considerable 
depths in tho ocean must produce a corresponding increase 
of density in the low<;r strata, if it is not in a great measure 
compensated by the increase of temperature. 

There exists one simple and uniform law for the elastic 
forces of dry air and all the gases. From tho experiments 
of Boyle, Mariottc, and Dalton, it is established that the 
elasticity, which is proportional to the pressure, is inversely 
as tlie volume, and therefore directly os the density, when 
tho tempernlure is constant. 

But an increase of temperature produces an increase of 
the clastic force of gases ; or, which is the same, umler a 
given pressure it expands the gas into a greater volume. 
Between tho temperature of melting ice and boiling water 
this increase! of volume is proportional sensibly to the addi- 
tional temperature, measured by a mercurial thermonietcr, 
as was well established by tho experiments nf Gay-Lussac. 

When a space is saturated with aqueous vajiour or 
steam the elasticity remains tho same when the volume is 
diminished, tlie only effect of compression being to convert 
tlie surplus portion into water. The contrary holds gener- 
ally in gases, since their elasticity is inversely as their 
volume ; but it is probable that witli very high^ pressures, 
such as were used by Fai*aday to liquefy carbonic acid 
there exists a limit for each, beyond which it is impossible 
to render tliem more clastic by compression. 

The elastic forco of steam is found to increase nearly in 
a geometrical progression when the temperature is increased 
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in an arithmetical progresaion, from which property steam 
has now become a great mechanical agent. 

When vapours are mixed with each other at tlie same 
temperature and in the same space, the elastic foi ce of the 
compound is the sum of the separate elasticities, provided 
this sum is not sufficiently great to render any of the 
vapours liquid, and provided these vapours have no 
chemical affinity. 

XQLATB'A. See Phocis. 

XLATXR'IDJE is a family of beetles belonging to 
the section Stkrnoxi. ITio insects of this family arc of 
a lengthened form ; the head is, in nearly all cases, deeply 
inserted into the thorax; the thorax is usually of the same 
width ns the elytra, or nearly so, longer than broad, and 
the posterior angles are acuti*, and most frequently pro- 
duced into a pointed spine-like process; the elytra are long 
and narrow, cover the alidomeii, and their external margins 
are often nearly parallel. The antennaj are of moderate 
length, cither thread-like, serrated, or comb-like, and when 



Agriotes llneatus. Larva of Canipylns linearis. 


found in Jamaica, the light from the two thoracic tnberclos 
is visible even in broad daylight wheu the insect is dis- 
turbed. When the beetle is handled these spots, previously 
of a dull white hue, gradually biighten up, the centre of 
each tubercle tirst showing a point of liglit, which in a 
moment spreads to the circumference, and increases in 
brilliancy till it blazes with a dazzling Instre. This liglit 
is of a yellow green. The fire-fly of the West Indies and 
South America (J^yrophorus noctilucus) belongs to the 
sam(^ genus, in some parts of South America the ladies 
use them for adorning their hair or their robes by inclosing 
them alive within a thin gauze work. 

BLAT'SRIN, the active principle of elaterium, a pro- 
duct obtained from the fruit of the squirting cucumber 
{Echallinm Elateriuvi). Elaterium is a feculent matter 
deposited from the juice of the fruit, and much used 
in medicine. Elaterin is extracted from this sulj^tancc 
by boiling alcohol, in which it is very soluble, and pre- 
cipitated from solution by water, in which it is insoluble. 
It is obtained as a colourless crystalline powder, having 
the formula OsoUi 4 () 4 . It has emetic properties, and is one 
of the most powerful purgatives known, acting efficiently 
in ono-sixteenth grain doses. 

SLATBRIUBl is the sediment deposited by the juice 
of the fruit of the squirting cucumber. It is the most 
powerful hydragogiio cathartic known, the usual dose 
being one-sixteenth to half a grain. In dropsical affections, 
especially when connected with disease of the heart, it is 
valuable ; and also in .apoplexy to relievo ]jlethura, but its 
use requires caution. 

The squirting cucumber is a small perennial herb with 
a prostrate stem and cordate thrcc-lobed leaves. The 
flowers are yellow, the male several together in a raceme, 
the female usually solitary, from the same axil as the male. 


the insect is at rest they are deposited in two grooves on 
the under side of the thorax ; iit least such is tlic casta in 
very many of the species. The legs arc short and rather 
slender, and the femora and tibiie are generally compressed. 

Tiieso beetles are found upon flowers and upon tlicle.aves 
of trees and plants ; some species, how(?ver, are most fre- 
quently met with upon the ground. They arc tolerably 
abundant in temperate countries, and are >vell known in 
Britain, where they bear the irninc of Skip- jacks or Click- 
beetles. 

When upon any elevated situation, if approached 
they apply the legs and antennas close to the body, and ! 
allow themselves to fall to the ground ; if they fall upon ! 
their hack they regain their natural position by a leap, i 
which is always accompanied by a snapping noise similar 
to that which may be made by the finger-nails. When 
about to leap they bend the thorax buckw'urds, so that 
the body is arched, or rather forms an angle, the insect 
then resting upon the apex of the abdomen and the fore 
part of the thorax. The leap appears to be oflected by the 
sudden relaxation of the muscular effort which kept the 
thorax bent backwards, there being a peculiarity in its 
structure which causes it to spring forwards. There is a 
strong spine on the under part of tlie thorax, at its base, 
which, when the thorax is in its usual position, is deposited 
in a groove, and this plays an important part in the leap 
and brings the joints togptlier after the strain. 

The laiTS^ of the Elateridm, of which the dreaded WiRE- 
vrouM is one, feed most commonly ujwn vegetable sflb- 
stances; rotten wood affords food to many; others live in the 
ground and feed upon the roots of plants; some of them 
attack tlie roots of wheat, and when numerous do much 
injury. These larvm have long, rather slender, generally 
cylindrical bodies. Some of the Elaccridse are luminous. The 
ljght«ss emitted from two tubercles on the prothorax, which 
protect vesicles of phosphorescent substance. According 
to Mr. Qosse's observations of a species of Tyrophorus 


^ The calyx is divided into five segments, without scales at 
I the bottuin, with a short tube in the male flowers, and ad- 
I herent to the ovary in the female. The corolla has a short 
! tube and five widely spreading segments. In the male 
I flowers there are three stamens, with short, free filaments; 

I one anther is onc-celled, the others have two fiexuosc cells 
along the edge of a dilated connective. The fruit is to 
2j inches long, pale yellowish-green, coveivd with papillie, 
ending in huir-liko points; the seeds nro immersed in a 
w'atciy juice, which gi’adually collects in the interior, and 
when the fruit is ripe causes it to burst, breaking away 
from the stalk, and scattering the seeds to a considerable 
distance. As it is from this watery juice that the elaterium 
is deposited, the fruit must be gathered before it is quite 
ripe. The sediment is poured on a linen filter, and dried 
on porous tiles with a gentle heat. The squirting cucumber 
I 1ms been cultivated in England since the middle of the 
sixteenth century. It is n native of the South of Europe 
! and Western Asia. 

I IXATIN'BAS, an order of plants belonging to the 
! Poi.YPKTAL.X5, {liohort Guttifcralcs. There are twenty 
I secies, found in marshy places and under water in all 
parts of the globe. Elatiiio has six species. Elatine 
//f/rfropfper (water-pepper) grows under water, and is very 
common in ground subject to inundations throughout 
I France. It is also distributed throughout the greater part 
of Europe, but is a very rare plant in the British Isles, and 
has been found only near Famham, in Anglesea, and Lough 
Neagh and the Lagan Canal, in Ireland. Eiatinehexandra 
is a minute plant forming small matted tufts under water, 
and is distributed throughout most of Europe, but is rai*e 
in the British Isles. In this genus the sepals are two to 
four, acute, membranous ; the petals are two to four ; the 
fruit is a membranous capsule, and the plqpts are Wbs 
without liairs. The other genus, Bergia, contains fourteen 
j species, and differs from Elatine in the parts of the flowers 
being generally in fives; the sepals are obtuse, and the 
capsule is somewhat crustaeeous. 
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This order is distinguished from others of the same 
cohort chiefly by the flowers being hermaphrodite; the 
stamens as many or twice as many as the petals ; the leaves 
opposite or verticillate^ small, undivided, stipulate. 

aSL'BA (the AlPmXm of the Greeks and the Ilva of 
the Romans), a small island in the MeditoiTanean, divided 
from Toscany by*the channel of Piombino, which is 6 miles 
wide at the narrowest part. The shape of Elba is very 
irregular. Its greatest length is about 18 miles, and 
its greatest breadth about 10 miles. The area is about 
164 squaiH) miles. The island is mountainous. The 
highest summit, Monte Capaune, in its west part, is 3304 
feet above the sea. The vine, the olive, the mulberry, and 
other fruit trees flourish; wheat, maize, vegetables, and 
water-melons are grown. Wine, both white and red, is 
made. Homed cattle and horses arc scarce; sheep, goats, 
pigs, 4 ind asses are numerous. Fish is plentiful, and the 
tunny fishery yields a considerable profit. Salt is made at 
various places along the coast. Ell)a lias rich iron inines, 
which were worked in the time of the Romans. Owing to 
the scarcity of fuel the ore i.s taken to the mainland to bo 
smelted. The other mineral praducts are loadstone, alum, 
vitriol, and marble. The population of Elba is about 
22,000. Porto Ferrajo is the capital and residence of tlie 
governor, and has 6000 inhabitants. From I*orto Ferrajo 
a good road, 6 miles in length, made by Napoleon, leads 
to Porto Loiigonc, a small fortress and harbour on the cast 
coast. Of the other villages the most important is Rio, in 
the north-east part of the island and near tlie famous iron 
mines. Napoleon Ronapai*te resided in Porto Ferrajo after 
his first abdication, from May, 1814, to the 2Gth of 
February, 1816, when ho sailed for Cannes. After that 
time Elba was annexed to the grand-dueby of Tuscany, 
and now belongs to the kingdum of Italy* 

KliBB (the Albis of the Romans and the J.abe of the 
Bohemians), one of the largest rivers in Europe, rises in 
60° 46' N. iat. and 16° 32' E. Ion., on the western side of 
the Schneekoppe, one of the highest of the Riesengebirgo 
Mountains, in the north of Boliemia, and runs in a general 
southern course ns fur ns Purdubitz, in the circle of 
Clirudim, where, increased by the Chrudimka, it takes a 
westerly direction to tlio town of Kbliii. In this part of 
its course it is joined by the Dobrowa. From Kolin the 
Elbe runs N.W. past Podlcbrad ; below this town it again 
pursues a course duo west past Brandcis (above which it 
receives the Iser and Elbe-Kosteletz) to Melnik, where it 
is increased by the Moldau, and from which place it has 
unobstructed navigation to its mouth. From Melnik it has 
a tortuous course, generally towards N.W., to about 14° 
E. Ion., and is joined by tlio Eger a few miles abovo the 
town of Leitineritz. From Ibis place it flows northwards 
to Aussig, takes a winding north-easterly course past 
Tctscheii, where it receives the Pulsnitz, bends gradually 
north-westwards, quits Bohemia near Uerrnskretschen by 
the wild narrow pass between the Erz and the Lausitz 
Mountains, and enters the kingdom of Saxony. At this 
point the Elbe is 336 feet in width. It thence takes a 
north-westerly course past Schandau, Pirna, Dresden, and 
Meissen, and enters Prussian Saxony about 7 miles above 
MUhlberg. From Mtlhlberg its course is north-westerly 
past Torgau to Wittenberg, above which it receives tht 
Schwarze Elster ; hero it takes a westerly direction, leaves 
Prussia proper, traverses the duchy of Anhalt, during its 
passage through which it receives the Saale and M^de. 
and re-entering Prussia above Aachen, flows on to Magde- 
burg, whence it runs N. by £., receiving the Obro on its 
left bank, and continues in the same direction until it 
seaches the q^int below Saudow, where it is joined by the 
Havel. Here it again has a north-westerly direction, 
crosses Brandenburg, which it separates for a few miles 
from .Hanover ; thence it separates Hanover from Meck- 
lonWg, until it enters the north-eastern districts of thi 


‘ormer. After traversing them as far as Boitzenbnrg, it 
divides the Hanoverian provinces from the duchies of 
Lauenburg and Holstein and the Hamburg territory, all 
now belonging to Prussia, until it discharges itself into the 
North Sea. From Hamburg and Altona downwards to 
Itlckstadt in Holstein, and then to the North Sea, it be- 
comes navigable for ships of heavy burden. Its mouth lies 
north of Cuxhavcn, about 86 miles below Hamburg. 

The whole length of the Elbe is about 710 miles, and 
t is navigable for about 470 miles. Its mean depth is 
10 feet, and its average breadth 000 feet, but it widens at 
some points to 1000 feet aud moi-c, and near its month 
to several miles. The navigation of the river below Ham- 
burg is slightly difficult, on account of the number of 
islands and sandbanks that occur in this part of its 
course. By the Moldau, which is navigable os far as 
Budweis, and tlio railway from tins town to Linz in 
Upper Aiistria, the Elbe is connected with the Danube ; it 
has communication also with the Oder by the Havel and 
the connecting canals. The benefits derivable from the 
navigation of this river were formerly very much curtniJed, 
Euid are still so to snmn extent, owing to the duties levied 
by the* several states through which it flows. This river 
is well stocked with fish, particularly siilmon, eels, and 
sturgeons. 

The marshes of Friesland, the sandflats of Holstein, 
and the estuary of the Elbu were tlie birthplace of the 
Saxons, the Angles, who liviid immediately south of the 
Jutes, being to the. north of the Saxons, in Slcswig. All 
tlireo tribes, however, boro the name of KntjUnc among 
themselves and their land was Eugla-land. The Romans 
e4i.llcd them Saxons, knowing only tlmt southennnost divi- 
sion which dwell around the Elbe (whence our absurd tcnii 
Aiigh»-Saxons). Here, then, was the historic seat of our 
race in the iiflli century — soon to cross the seas and found 
a new and greater England in the far off island of Britain. 

BL'BEBJTELD, a large inanufucturiiig town in the 
Dilsseldorf government of the Prussian Rhine Province, is 
17 miles by railway E. from DUsscldorf, and has 93,638 
inhabitants. It is a long straggling town miming along 
both sides of the Wiippor, wJiich here flows through a 
narrow valley. I’hc modern parts are well built and paved, 
but a portion of the town is composed of hregular, nan*ow, 
aud diity streets. Hero and tliere are seen spacious houses 
fronted with cut stono and in the best ai'chitectural stylos. 
The river is a most disgusting object, being the receptacle 
for the sewage and the offscourings of the numerous dyeing 
establishments of the town. I'lie waters of the Wupper, 
however, are said to possess most valuable bleaching pro- 
perties, and to this circumstance Elberfeld is indebted for 
its origin and prosperity. Tlic town is the scat of an ex- 
tensive cotton and silk manufacture, but is more iinportaut 
still for its .fiycing, printing, and bleaching establishments. 
The cotton printers and silk-dyers cuiisume a large quantity 
of piece-goods that are woven by liaud in the surrounding 
districts ; their patterns, which are very superior, are de- 
signed on the premises of the large printers, who kee]i 
artists at liigh salaries in their employ. Merinos and fancy 
woollen goods are also Tnunufactured here. I'he town has 
numerous dyeing establisliments, bleaching grounds, cotton- 
spinning factories, and a large woollen mill, with machine 
makers and colour works ; it has also block-pnttem cutting, 
printing, engraving, and lithographic printing establish- 
ments. Tapes and ribbons are important articles of roauu- 
fiicture, with which this town and Barmen (which touches 
Elberfeld on the northern extremity) supply all Germany. 
The colour called turkey-red is produced in Elberfeld more 
cheaply, and of better hue, than in any other place in Europs. 
Of the public buildings the Roman Catholic church, which 
is in the Byzantme style, and the guild-hall, in th^ great 
room of which is a beautiful frieze painted by the artists 
of the DUsseldorf school of painting, are the most remark- 
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al)le. The town has a gymnasium, a museum, several banks, 
orphan asylums, and hospitals, and a great number of 
educational establishments. Among these last is one for 
young manufacturers and the managers of factories, in 
which the mechanical processes in the construction of the 
jacquard-loom cards, and the calculations iiccompanyiiig 
them in weaving, are taught, as well as pattern-drawing. 
This establishment, one of great efficiency and importance, 
is supported by the town, which also maintains its own 
poor by means of a rate. 

XL'BSRICR iACffnc), the most famous of the many 
dwarfs who people mcdiscval German romances. He was 
father of the Emperor Ortnit in one of the legends, and 
gave him the undaunted courage ami the wonderful silver 
armour which enabled liim to gain tin*, tlirono of the world. 
But first he sailed with Ortnit to the Holy Lind, assisted 
him to capture tlio beautiful Sidrat, and defeat tiio paynim 
Machorell her father. iSidrat on her marriage became a 
Christian with the name of Liebgart. lie figures also in 
the myth of Wolfdicterich and the dragon — one of tlioso 
many dragon stories rife in all lands. Finally, Elberich is 
found in the great Teutonic epic, tli<j Nibelnngenlied. He 
and his dwarfs guard tlie treasure of tlic Nibchings, land 
of magic ; tliey forge the pi-icelcss sword Balmung, earned 
honourably by the hero Siegfried. After tlio deatlj of the 
Nibclung kings and Siegfried^s election as their successor 
the dwarfs oppose the hero, Elbcrieli at tlieir Jiead in cap 
of darkness. Nevertheless Siegfried overeomes Elberich. 
Generously he spares liim, and the grateful dwarf-king 
gives him the cap of darkness as his guerdon, yielding up, 
moreover, tho custody of the Nibelung hoard. 

XLBICXJF, a large manufacturing town in the depart- 
ment of Seino-Infdricure in France, stands in a beautiful 
valley on the loft bank of the Seine, at a distance of 78 
miles N.W. from Paris and 13 S.S.VV. from Rouen. Tho 
population in 1882 was 22,806, hut if the stiiTounding 
anburhs, in which most of tho work-people reside, are in- 
cluded the number amounts to 40,000. Tlie town is in 
general ill built, ill laid out, and badly paved; but in 
modem times many improvements huvo been made. A 
great number of large factories and handsome edifices have 
been erected, tho quays extended, tho old streets widened, 
and a spacious champ tie foire. or market -place, with side 
avenues planted with chestnut trees, has been constructed. 
Tlio streets are lighted with gas, and the lo>vn is well 
supplied with water from eight Artesian wells, one of which 
feeds six public fountains. Tlie most remarkable public 
buildings in Elbeuf are the clmrclies of »St. Etienne .aud 
St. Jean Baptiste, the interiors of W'hicli arc richly decorated 
and lighted by fine painted windows. 

Elbeuf has a tribunal, a chamber of commerce, and a 
conseil dea pruiVhommea^ or council of experienced men, 
for the settlement of questions between manufacturers and 
their workmen. [ See Puitd’iiommks, Conskil hks,’) The 
factories of the tow n and noighbonrhood, which exceed 200 
in number, and are mostly worked by steam-power, pro- 
duce a great quantity of woollen cloths ; tho descriptions 
are various, and include donhle-millcd mid waterproof 
cloths, zephyrs, and fancy cloths of all colours. This town 
is also celebrated for the nmnaiactuni of hilliard-tablo 
cloth and fianne]. It contains several dyo-honscs, fnlling- 
mills, and largo wool-By»res, besides establishments for 
washing wool, which lie along the Seine and the Puchot, a 
small winding stream that traverses tho town. Its woollen 
maimfactorigs are fio extensive that it lias been called the 
Leeds cf France. Elbeuf has daily communication with 
Rouen, Paris, and Havre by steamboats, and with Paris by 
the l*aria and Ronen Railway. 

Elbeuf is said to have existed in the ninth century, but 
its origin is uncertain. During the administration of 
Colbert, its manufactures were in a comparatively flourish* 
ing state, but they wore almost mined at the revocation 


of the Edict of Nantes, and did not again revive until after 
tlie Revolution. 

BL'BXNG» a large commercial and manufacturing town 
of Prussia, in the government and 34 miles E.S.E. of Dantzic, 
on the river Elbing, which is joined to tho Nogat by a canal. 
Tho town consists of an old and a new town, with numerous 
suburbs. It contains several churches, diicfiy evangelical, 
a synagogue, aq exchange, bonding warehouses, a gymna- 
sium, sugar refineries, several schools and asylums, and a 
population, including tho suburhs, of 85,842. Tobacco, 
sailcloth, soap, hosieiy, linen, oil, &c., are manufactured ; 
there .arc also tanyards and shipbuilding yards. The chief 
exports are corn, hemp, flax, staves, timber, butter, and 
wool. Some soa-going vessels, besides a great number of 
small craft, belong to the town, which has a large transit 
trade with Pillnii, at tiic entrance of the Frische Haff. 

XLBOW. SceAuM. > 

BLBUBZ^ MOUNT* tho loftiest peak of the Cauc^v- 
SU.S, said to be 18,500 feet above tlio sea. Also tho name 
given to a portion of the Hiudn-Kush range, south of the 
Caspian, culminating in Demavend, 21,500 feet high. The 
raiigo rises very stcejily off tho plains of North Persia, 
reaching a height of 8000 fret in a disUinco of 5 or 6 
miles. The sides fronting the arid plains are rocky and 
sparsely timbered ; tlie north sides towards the Caspian are 
very thickly wooded, the principal trees being tlie oak, beech, 
walnut, plane, box, ash, and jinplar. Hidden in tliose the 
valleys and villages arc tiic resort of many nomads. Tho 
passes are about 1 2,200 feet high, and the main watershed 
10,000 feet. 

BL'DER (literally *^an oldman'*} was a title originally 
given among tho Hebrews to such as by reason of ago and 
experience were appointed to act os magistrates, &c. It 
was afterwards given to tho holders of such offices, irre- 
spective of their age, and liccamo a recognized official title, 
an the kindred term alderman has become in England. 
The elders of Israel were evidently instituted at a very 
e.arly period, for it was to them that Moses declared his 
commission on his return from Midian (Exod. iv. 29), and 
seventy ciders were chosen to assist him in his administra- 
tion during tho journey through the wilderness (Num. xi. 
16, 17). When tho people became settled in Palestine the 
elders appear to have sustained, without, perhaps, any 
precise definition of their functions, such offices as that of 
representative of the people, district governors, and local 
magistrates. The order survived all the vicissitudes of 
tho history of the Hebrews up to tho time of Christ, when 
tho ciders had become a part of tho important council of 
the Sanhedrim. 

In tho New Testament tho eider or preahi/teroa is men- 
tioned frequently in connection with tho Christian church. 
The exact moaning and definition of the term is the main 
subject in tho standing controversy between Episcopalians 
and Presbyterians. It is admitted by all parties that it 
designates all who were sot apart for the pastoral office, 
hut for tho details of the controversy the reader is referred 
to the articles Bishop and Puksbytkbianism. The ordi- 
nary use of tho term is now limited to the Presbyterian 
churches, and though, according to their theoiy of church 
government, there 01*0 two classes of elders, teachers and 
administrators, tlie title when used alone signifies only tho 
latter. It is the duty of tlie elder to generally assist tho 
I* minister in tho duties of supervision, admonition, sick 
visitation, and in tlie examination of candidates for admis- 
sion to the communion sendee. In the courts and assem- 
blies of the Presbyterian chm*cbcB the ciders sit and vote 
with the ministers on all questions. 

BL'DXB (JSambucua^ from the Gr. aambwS^ an anrient 
mtisical instrument resembling a harp) is a genus of plants 
jfi the order CAFitiFOLiACE.£. The. Common Elder 
(Sambucua nf^a), a native of Europe and North Africa, 
grows with extraordinary rapidity, and is distinguished by 
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the rich fulness of its robust shoots. The berries ara 
largely employed in the United Kingdom for making elder 
^ine. The flowers are used in fomentations, and in a 
medicinal tea. They are gently stimulant and sudorific. 
The leaves, on account of their disagiTcahle odour when 
bruised, are supposed to keep off insects, and a decoction 
of them has been Recommended to preserve yonng plants 
from the ravages of caterpillars. The white, tough, close- 
grained wood, being easily cot, is much used as a cheap 
substitute for boxwood in the mechanical arts. Carpen- 
ters’ rules, shuttles for weaving, articles of turnery, shoe- 
makers’ p(‘gs, &c., are made of it. Samhucua Ebuhta 
(dwarf elder or Danewort), a native of Europe and North 
Africa, is not an uncomnioii plant in England and Scotland 
in way-sides and waste places. It has a very fetid smell, 
and the roots are violently purgative. /Satnbucua cana- 
densis (Canadian elder) is a native of North America, and 
extends from Canada to the Carolinas. Its uses and pro- 
perties are similar to those of Sambucus nigra, Sambucus 
racemosa (red-berried elder) inhabits the south of Eluropo 
and Siberia. It is a showy plant, and has a splendid ap- 
pearance when covered with its flue large scarlet fruit. 

ICLDON, BABlf OF (John Scott), was the son of 
William Scott, of Newcastle-upon-Tyne, who followed the 
business of what is culled a coal-filter or factor, in which he 
acquired considerable wealth. John was the eighth child by 
a second marriage. The c1d<‘st son was William, born in 
1745, who lieemiie Loud Stowkll. John was born on 
4th June, 1761, and after proceeding through the royal 
grammar-school of his native town, he was sent to Oxford 
(whither his brother William had preceded him) in May, 
1766. He was entered a studtmt of the Middle Temple 
in Januaiy, 1773, ami was called to the bar in 1776. 

His progress was slow, but at length an election case 
(that of CHtlieroe in 1780) established his reputation, and 
his practice from that lime increased rapidly. His income 
from professional fees rose to £6000 in 1785, and to 
£12,000 in 1790. In 1783 ho was returned to Parliament 
for the borough of W^cobly. He and ICrskinc, on opposite 
sides, made their maiden speeches in the same debate — 
that on 20tli November, on a motion connected with the 
famous India Bill, which eventually upset Fox’s govern- 
ment 

In MriTch, 1787, Scott was appointed chancellor of the 
bishopric and county palatine of Durham, and iu June, 
1788, the offiico of solicitor-general was conferred on him. 
At the same time ho was also knighted. He held the 
officie of solicitor-general till February, 1793, when ho was 
made attoniey-general on tho promotion of Sir Alexander 
Macdonald to the place of chief baron of the exchequer. 

The period of Sir John Scott’s tenure of the oflice of 
attorney-general extends to the year 1799, and is memor- 
able for the state trials connected with the political excite- 
ment produced in this country by tho breaking out of the 
French Kovolution. Muir, Palmer, Skirviug, Margaret, and 
Gerald had all been convicted of sedition in Scotland and 
Bcntciiccd to fourteen years’ transportation, when in Octo- 
ber, 1794, Hardy, Home Tooke, Thelwall, Holcroft, and 
their associates were indicted for high treason at the Old 
Bailey. Only Hoi'dy, Tooke, and Tbclwall were tried; all 
three were acquitted, and tho prosecutions against tho 
other prisoners were dropped. The proceedings, although 
conducted with moderation and good temper, involved the 
attorney-general in a considerable degree of odium, con- 
trasting very unfavourably with the growing popularity of 
his brilliant rival Erskiuc. 

In July, 1799, on tho death of Sir James Eyre, chief- 
justice of theocommon pleas, Sir John Scott claimed and 
obtained that office, agreeing at tlio same time to go into 
the House of Lords as Baron Eldon, the name of a manoi 
in Durham which he had bought about five years before. 

On Lord Loughborough’s resignation of the great seal 


in April, 1801, about a month after Mr. Pitt had been 
succeeded as prime minister by Mr. Addington, Lord Eldon 
became lord chancellor on 14th April. He continued to 
hold this office till 7th February, 1806, when, on the 
accession of the Whig ministry of Mr. Fox and Lord Gren- 
ville, he was succeeded by Lord Erhkinc. Ho resumed it 
on 1st April, 1807, on the return of his party to power ; 
and he finally resigned it on the 80th April, 1827, when 
Mr. Canning became prime minister, and the great seal 
was given to Lord Lyndhiirst. 

During nearly all tho time that Lord Eldon sat on the 
woolsack he took a leading part in the general debates in 
tho House of Lords. He was a very tMented and saga- 
cious judge, and although his notorious diiatoriness fre- 
quently inflitded great injustice upon suitors, his numerous 
judgments, which fill quite a small library, are of much 
value and authority. He was less conspicuous as a states- 
man, and his name is not associated with any measure of 
public importance. lie was a stanch defender of high 
church and extreme Toiy principles ; and tho two great 
measures of parliamentary reform and nomaii Catholic 
ciniincipation iu particular were steadily opposed by him 
on all occasions, and to the last. I.ord Eldon survived in 
retirement till tlie 13th January, 1838. 

SL DOBA'DO (literally tho golden country ”) was 
tho na!ne given by the Spaniards in the sixteenth century 
to an imaginary region somewhere in the interior of South 
America, between the Orinoco and tlie Amazon, where 
gold and preciouK stones were supposed to be in such 
abundance as to he had for merely picking them up. This 
story was coinmunicated by an Indian cacique to Gonzalo 
Pizarro, brother of the conqueror, who sent Francisco Orel- 
lana do^vn the Amazon Kiver to discover this wonderful 
land. Orellana followed tho course of the Amazon down 
to the sea, hut lie did not find El Dorado. The storv*, 
however, continued to bo credited for many years after- 
wards, and Raleigh was so persuaded, or pretended to be so 
persuaded, of the existence of this wonderful country, that 
lie fitted out more than one expedition for the purpose 
of discovering and conquering it for England. [See 
RADKinii.] It is now the popular name for tho district 
in the nortli-eabt of California in which the first discovery 
of gold in that state was made. 

ELEAT'IC PHOiOSOPHY has its name from Elda, 
a Grecian colony on the western coast of Lower Italy, 
where Xenophanes of Colophon settled in his old age 
(about 640 n.c.) and founded a school distinguished by its 
bold attempt to construct a system of the universe upon 
mctuphysicM principles. Xenophanes preached in glowing 
verses bitter sarcasm of the polytheism of Greece. He 
recited his splendid poems in praise of the one perfect God, 
self-existent and intelligent. Enough remains to make us 
long for more. | Sec Xkn()I*iianbs.] He identified God 
with nature, or rather he did not separate the deity ; ho 
may therefore, with great reserve, in some sense bo styled 
a pantheist. Xenophanes was very poor ; his pupil and 
successor, Parmenides, was wealthy, splendidly generous, 
and powerful. ParmenidcB added to tho body of doctrine ; 
and among other things conceived that the physical uni- 
verse might be explained by tho union of heat or of cold, 
with moisture or dryness. Thus heat and moisture gave 
air; heat and dryness, fre; cold and moisture, water; 
cold and diyness, earth. The school also reckons among 
its members Zeno of Elea, Melissus, .and in some points 
Empedocles. 

Zeno was the teacher of Pericles, and further was tho 
inventor of the famous weapon, afterwards familiarized to 
us by Socrates, the dialectic method of inquiiy. When Zeno 
went to Athens he had to combat tho one-substance doc- 
trines of tho Ionian school, and he did this through proVing 
them absurd by skilful cross-questioning of his opponent. 
For his thorough- going monotheism and devotion to the 
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Ofi«t see the article under bis name. From Zeno's method, | 
but not from Zeno himself, rose the Sopliists and the 
Sceptics. 

SL'XGAMPAKXt the herbalists' name of the plant 
called Inula ilelmium. It is esteemed as a grateful 
stomachic. Its leaves are aromatic and bitter, but its 
root much more so. It is expectorant and stimulating, 
and is employed in debility of the stomach, but is not 
much used. It is used in Europe to llavour certain sorts 
<if 00010011011017 which bear its name ; and it enters into 
the composition of several continental carminatives. It 
contains a white amylaceous matter called inulin. Ele- 
campane is an iudigenouH, perennial, herbaceous plant, 
found in moist meadows. 

Inula is a genus belonging to the order CoMPOsiT^ie, 
The anthers have two bristles at their base ; the fruit has 
liair-liko pappus in one row; the receptacle is w'ithout 
scales ; the involucral bracts are imbricate in many rows. 
Inula Ihhnium has large heads t>f flowers with leafy 
involucnil bracts, four-angled fruits, largo toothed leaves, 
downy beneath, and stem 3 or 4 feet high. 

SItBCTOR. The oflice of Caesar was in thcoi*y open 
to the humblest Roman citizen, and the German Empire, 
formed upon the same model, became in like manner 
elect] VO after the accession of Kunrad 1. in hi I. The 
choice of emperor was intrusted to seven great feudatories 
— the King of Bohemia, the Duke of Saxony, the Margrave 
of Brandenburg, the Count Palatine of the Rhine, and the 
Archbishops of Irier, Mainz, and Cologne ; and these seven 
were known as the Electors. Several otlier electorates 
were subsequently added, such as Hanover, Brandenburg I 
(Prussia), &c., and those of Mainz and Trier were set aside. | 
The place of election was Frankfurt on the Main, and the 
choice was commonly the heir or a relative of the late em- 
peror. The ofhco was abolished in 1 803, but in one instance, 
that of Hesse- Casscl, the title was Indd until 1800. The 
eUctoral crown or cap was a scarlet cap, tnnied up with 
eniiinc, worn by the electors of the empire. 

XLSC'TRA, mother of Dardaims by Zeus, in the Greek 
inytli, was one of the seven sisters, daughters of Atlas, who 
fonn the star-group of the Pleiades. When the town fell that 
her son had founded (ancient ’i’roy) Electra tore licr hair for 
grief, which blazing behind with starry fire as she rushed 
through the heavens, a distracted X’ometc;j(wandercr), spread 
out as the tail of the comet she had become. She is the 

lost I'ietad " so often sung about. Undoubtedly one of the 
seven stars must have grown vei^ faint after being equally 
brilliant with the rest ; but it must have waxed since then, 
for now all seven cun be seen in Taurus Almost, with the 
naked eye. (Telescopes show many others, fourteen of 
fair size.) See Pi.kiadrs. 

Electra was also the name of the danglitcr of Aga- 
memnon, and sister therefore of Orestes. Slie married his 
friend Pylades. For the legend about her see Orestes. 
She forms the subject of mnst< 1 pieces by three? of tlm great 
Greek dramatists — the Chobphori of Alscliylus and the 
Electros of Sophocles and Kuripidos. 

XLBC'TBIC CAL AMINE is a native silicate of 
zinc (2ZnO, SiOg+HaO), generally called Jlcmiviorphite 
and sometimes Smithsonite by English writers ; in America 
it is called Calamine j a name used in England to denote 
the carbonate of zinc, wjiicb in America is known as 
iSmithsonite. Its hardness is 4*5 to ,0 ; specific gravity 
varies from 3*16 to 3*9. 'When crystallized it is white 
or colourless t the massive varieties are generally white or 
yellowislf-whito, but sometimes light blue or green. The 
crystals (which belong to the rhombic system) exhibit the 
curious phenomenon of hemimorphum (whence the name 
hemiinoi-phite), that is, they are diderently terminated at 
the iwo extremities. A consequence of this peculiarity of 
structure is that the minoral is pyroelectric^ that is, 
becomes electrified on heating and exhibits different electric 


states of the two ends ; it is to this property that it owes 
its name of electric calamine. The mineral is found at 
Roughton Gill and Alston in Cumberland, Matlock in 
Derbyshire, 'W'anlockhead in Dumfriesshire, Altenbcrg near 
Aix-la-Cha]>ellc, Moresnet in Belgium, Hertschinsk in 
Asiatic Russia, and Phcenixvillo in Pennsylvania. It is 
used as a source of zinc. 

ELECTRIC CAT*FZSB(AfafqpfcrurtM electricus)\e 
a fish belonging to the family Siluridie (Cat-fi.miier), 
remarkable for the possession of an electric organ ; this 
fish is found in tlie Nile^ The generic name (Gr. malakosy 
soft ; pteron^ fin ; oura^ tail) refers to the fact that the 
single doi'sal iiii is fatty and placed just before the rounded 
tail-fin or caudal. The ventral fins are six-rayed, and are 
placed somewhat behind the middle of the body. The 
pectoral fins are without the sharp spine wliich is charac- 
teristic of most of the Siluridm. The jaws carry six barbels, 
and the palate has no teeth. The eyes are small. The gill- 
opening is very narrow. The whole body is covered with 
soft skin, and is speckled with small round black spots. 
The electric organ extends over the whole body, but is 
thickest on the abdomen, lb is placed below the external 
skin, and consists of rhomboiclal cells, which contain a 
r.ithpr firm gelatinous substance. The electric nen’c takes 
its origin from the spinal cord, docs not enter into con- 
nection with ganglia, and consists of a single ononnously- 
strong primitive fibre, which distributes its branches in the 
electric organ” (GUnther). The flesh of tlic electric cat- 
fish is eaten, and the electric organ is thought to possess 
great healing virtue, being burned and the Kinies inhaled. 
Two other species of this gen ns are found in the fresh 
waters of tropical Africa, neither of which possess the 
electric organ. 

ELECTRIC EEL {Gymnotus electriciin)^ tlie most 
powerful of electric fishes, belongs to the same suborder 
(Apoda) of the i'hy&ustomi as the common oel, but to a 
difi'erent family, Gvmnotipac. This fish 1ms a long, nearly 
cylindrical, and serpen t-like body. Tins caudal and dorsal 
fins are absent, and the anal fin extends to the end of the 
tail. The body is quite destitute of scales. The teeth are 
conical, arrayed in a single row. The eyes are exceedingly 
sinalL Its colour is brownish-black. The electric eel is a 
fresh- water fish, and in the rivers of South America attains 
a length of 6 or (> feet. The electric organ occupies about 
half the thickness of the tail, and is divisible into four longi- 
tudinal bundles, a thicker upper pair and a slender lower 
pair laid along the base of the anal fin. Each bundle is 
constructed of parallel membranes and horizontal discs, 
close to each other, including multitudes of transverse 
prismatic cells filled with gelatinous matter, and largely 
supplied with nervous filaments. This organ, when fully 
vigorous, gives a sliock powerfnl enough to affect the 
strongest animal, paralyzing horses and killing fishes and 
small aiiimals on which the eel subsists. Humboldt’s 
account of the oapiure of these eels for food by tho 
Indians is very graphic and interesting. The Indians, he 
says, well aware of the danger of encountering them when 
their powers are in vigour, collect from twenty to thirty 
horses, drive them into the pools, and when the eels have 
exhausted their electric batteries on the poor horses, they 
can bo taken without risk. Time and repose are needed 
before the batteries are ready to act again. Tho horses at 
first exhibit much agitation and terror, but are prevented 
from leaving tho ponds by an encircling band of Indians, 
who strike them with bamboos. Soverd horses succumb, 
and are drowned ; but after about a quarter of an hour 
the electric cels lose their power and make for the shore, 
when they are captured by tho Indians with harpoons. 
As tins account has not been verified by later travellers, 
I^r. GUnther regards it as resting either on the imagina- 
tion of some person who told it to the great traveller, or 
on some isolated incident.” 
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BUBCTBIC UOHTINO. The subject of eloetrio 
lighting began about 1880 to receive an increasing amount 
of attention from many of our most scientific and practical 
men, public interest was universally awakened regarding 
it, and the patent office was inundated with specifica- 
tions and applications all more or less proposing to givo 
us perfect electric fighting. Numerous companies were 
then formed, with large subscribed and still larger nominal 
capital, with a view, in some instances, only to sell patents 
and patent-rights ; in others, with the more honourable and 
honest purpose of making and installing their appliances, 
each one claiming its speciality or system to bo the best 
either as a whole or in some particular feature. 

Our leading scientific and engineering journals have 
frequently given dcBrjriptions of this or that dyuamo and 
electric lamp, or of ' some special installation or electrical 
exhibition^ using terms and electrical phraseology which to 
many must liave appeared new and difficult to understand. 
Therefore, an explanation of these terms at the outset 
will enable the general reader to more thoroughly satisfy 
his desire for an intimate knowledge of the laws which the 
]>hcnomcua of electric lighting involve, and the methods of 
applying electric energy to tlio lighting of largo spaces, 
workshops, houses, and steamers. 

Units of MeasuremenU — The several practical units of 
measurement required in measm*iiig electrical currents in 
connection with electric lighting, were iiimlly determined 
upon at the International Congress of Electricians, Paris, 
1881, and British Association, 1882. Electricity, by 
whatever means generated, is the result of the expenditure 
of energy (mechanical energy, as a rule, in the case of 
electric lighting), and as the measurement of energy in- 
volves spac<^^ mass, and time, the three fundamental units 
adopted were the centimetre for length, gramme for mass, 
mid second for time, wliich is termed the eentimetro- 
gruinme-Bccoud system, or shortly the C.G.S. system ; and 
upon these fundamental units all the practical electrical 
units of measurement are based. 

An electric current may, for all practical pui-poses, bo 
considered analogous to a fluid, under conditions some- 
what similar to tliose by which water flows through a pipe, 

JSlectro^motive Force cowy^areef to Ilead or Pressure. 
— The diftcrence of level or pressure due to gravity between 
tlie top and bottom of the water pipe (fig. 1, Plato l.>— 
ill other words, the “head” — canscs the flow of water along 
the pipe, while the difTerence of potential or electrical pres- 
sure between the ends of copper wire (fig. 2) — in other words, 
the electro-motive force, as it is termed (E.M.F,) — causes 
the flow of electricity along the wire. The potential or pres- 
sure in both cases determines tho power of doing work, as 
illustrated by tho water flowing from tho elevated tank 
through the pipe and driving the small water-wheel when 
the tap is turned; and by tho electricity (generated by 
the battery or dynamo) flowing along the copper wire and 
driving tho small electric engine or motor when tho key is 
turned in the direction of the arrow. The. pressure of 
the water is measured by pounds on the square inch, or by 
the difference of level in feet of the free surface of tho 
water in the tank about the outlet at the bottom of the 
water pipe, ^norally termed tho “ head,” while tlie electri- 
cal pressure is measured in volts (a contraction for Volta, 
tho famous physicist who discovered, in 1786, voltaic elec- 
tricity), one volt being 7 per cent, less than tho electro- 
motive force given by one good Daniell’acell [see Battery], 
or more exactly 10^ C.G.S. units. 

Electric JUsistance Compared' to Friction . — ^The yWe- 
tion generated between the running water and the inside 
of the pipe offers aecertain amount of resistance to tho flow 
of the water, and may be considered so far analogous to the 
resistance offered by the metallic conductor to the flow of 
the electricity fdqng it. The friction between the water 
and the pipe is estimated by the equivalent loss of head in 


feet whicli it causes, while the electrical resistance is meas- 
ured in ohms (a term commemorating the discoveror of the 
relation between current strength, eloctio-motive force, and 
resistance), one ohm being equal to tho resistance offered 
by 240 feet of pure copper wire. No. 18, Board of Trade 
standard gauge (^ of an inch diameter), at CO*’ Fahr., or 
more exactly 10^ C.G.S. units. The resistance of electric 
light copper conductors increases with temperature by 0*21 
per cent, per degree Fahr., and varies directly os the length 
and iuversely as the sectional area of the conductor. 

Strength of Electric Current compared to Flow of 
Water. — The flow of the water through tho water pipe, and 
tlie strength of tho electric current along the conducting 
wire, are in eaeli case determined by the pressure over- 
coming the resistance. The strength of electric currents 
is measured in amperes (in memory of Ampbre, the pro- 
pounder of the Amperian theory of electric currents, in 
1821), one uinpcrc being the current produced by the PhM.F. 
of one volt when acting on one ohm of resistance. One 
ampere is equal to C.G.S units. 

/II . / rt c Electio-motivc force /, E 
Current = , , or C = - : 

Kosistaiice, R 

using C as the symbol for current, E for electro-motive 
force, and R for resistance. 

The Qiiantilg of Electricity compared to the Volume of 
Pischarye or Volume of Flow of the Water is in c‘ach case 
determined by tho currcuit passed in a second. Tho quan- 
tity of ch‘ctricily flowing in any circuit is measured in 
coulombs (after Coulondi, the discoverer of the law of elec- 
tric and magiielic attraction, and the inventor of the torsion 
balance). [See Coui^omu,] One coulomb is equal to tho 
quantity of electricity given by an ampere in a second or 
10—1 C.G.S. units. 

Power. — In order to estimate the power of the current 
developed in each case, we have simply to multiply the 
total pressure by the current passed per second. Mcchanitjul 
power is measured in Great Britain by fforse-power, or the 
power ex]>eiid<*d in elevating 33,000 lbs. 1 foot high in one 
ininutf'. Electrical power is nieasnrcd in watts (in memoiy 
of James Watt, the discoverer of the steam-engine). One 
rvatt is equal to one volt multiplied by one ampere, or 
KxC = watts; while 746 wat^s equal one British horse- 
power, or 33,000 foot-pounds per minute. 

General Arrangement of Electric Lighting Systems . — 
Of these there arc many modifications, but in most of 
them the following system of appliances is necessary: — 
(1) A producer of Tncchanieal energy, (2) a dynamo or 
generator of eleetrleity driven by it, (8) a system of wires 
conveying the electricity to (4) the lamps, where it is trans- 
formed into light. There is thus a complete cycle of changes. 
Taking tho steam-engine os tho motive power, the coal 
burned in the furnace produces heat, converted into me- 
clianical energy in the steam-engine, which revolves tlie 
dynamo, converting the mechanical into electrical energy. 
This energy on reaching the lumps through the conductors 
is there concentrated on the carbon of tho damp, raising it 
to Bueli a temperature that it gives forth light — ^hcat 
in the furnace back to heat in the lamps with light, or 
molecular vibration from beginning to end, until a liandy 
fonn of it is reached for the purposes required. At each 
change which takes place there is a certmn loss, so that 
the value in energy units of the light in the lamp is only a 
smali pcrciuitagc of the energy produced in the furnace of 
the steam-engine boiler; yet nevertheless such has been the 
ingenuity and perseverance displayed by electricians and 
mechanicians within tho past few years, that by certain 
systems of electric lighting we get a wonderful return in 
light for the quantity of coal burned in the furnace. , 

Motive Power for Driving Dynamos. — ^The most suit- 
able machines for producing the mechanical power to be 
converted into electrical energy are the steam engine, tho 
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gas engine, and the water-wheel or turbine. The force of 
the wind, as applied bj the windmill, and the riso and fall 
of the tides have been proposed, but not yet put into 
practice. Whatever kind of machine is adopted, it is 
absolutely necessary that so long as the power developed 
by it is applied to driving a dynamo in direct circuit with 
the electric lamps, the motion sliould be as uniform as 
possible, In order to insure a steady cun^nt or electro- 
motive force. For this purpose, in the case of the steam 
engine, it should be lilted with a sensitive and efSciont 
governor, and it should bo cnpahlo of eiisily furnishing the 
necessary power without in any way overstraining any of 
its parts, and be constructed of tlie very best materials 
and in the best possible manner, so as to minimize the 
chance of a brook-down. In tlio case of workshops where 
there is on oniple rcsen'o of power developed by the shop 
engine, and the demand upon its energy does not alter 
very rapidly, it has been found suitable in many instances 
to drive the dynamo by means of the same ; hut this should 
not bo attempted before carefully testing and considering 
well the capabilities of tlie engine. 

The demand for electric lighting has necessitated a 
special class of engines for this work, and several well- 
known makers, notably Messrs. Marshall & Sons, Messrs. 
Tangyo Brothers, Messrs. Mather & Plait, and Messrs. 
Alley & Maclcllan, &c., have devoted much attention to 
thw subject. The driving connection between the engine 
and the dynamo is usually carried ont by means of belting, 
either direct from the flywheel to the dynamo pulley, or 
hy the intervention of a counter shaft, frictional and 
toothed gearing being hut sparingly employed. 

It is only in the case of steamships, or wluire the space 
is limited, that the motion is comiimnicaled direct from 
the engine shaft to the dynamo, without the intervention 
of belting or gearing, and in such cases the engine must 
bo run at a vqyj high speed, or the dynamo bo arranged 
to work at an abnormally slow rate, of which an example 
will be given further on. 

Gas engines are becoming more popular, and by using 
a fl 3 rwheel on the dynamo shaft, with long slack belting 
to counteract tbo eflbct of their somewhat irregular motion, 
they are, in many instances, found vciy serviceable. Sir 
William Thomson has adopted a 6 horse-power Clark's gas 
engine at his laboratory, and at Oxford University tlicrc is 
a 20 horse-power Otto gas engine driving the Pilscn Co.’s 
system, apparently with good effect. 

Water power has, as yet, been hut sparingly employed, 
eitlier through the intervention of water-wheels or turbines, 
probably from the fact that where the electric light is in 
greatest demand water is not available ; but from the case 
with which it can he manipulated, it will be found quite as 
efficient as the best steam engine, and certainly will prove 
less costly. 

Windmills and tidal machines aro ont of the question 
until tliat much-required desideratum, viz., the storage of 
electricity, cau be economically effected. 

The Theory^ Conatruciionj and Working of Dynamos 
or Electric Generators, — ^I’lie modern dynamo-electric 
machine may he regarded as a combination of iron bars 
and copper wires, with certain parts fixed while others 
are rotated by application of the mechanical power 
supplied by the steam engine, the gas engine, or the water- 
wheel in one or other of the inethuds already mentioned. 
. HoW the relative movement of copper wires and iron bars 
” generates electric currents is the difficulty which many fiul 
to understand. (For further information consult Electric 
Illumination,*’ by Dredge, to which work we are indebted 
for some of the following illustrations.) 
r Consider tiie cases of a bar magnet and a copper win with 
a current passing through it (figs. 3, 4, 5, 6, 7, 8, in Tlate). 
The medium surrounding ea^ is under a similar influence 
or stress, which may be easily rendered visible hy a simple 


experiment. Lay a sheet of paper that has been previonsly 
soaked in melted paraffin wax above (flg. 3), and another 
on the end (flg. 4) of a bar magnet, wi& a third through 
A wire along which a current is passing (figs. 5, 6). Now 
sprinkle on these papers, from a pepper pot or gauze sieve, 
some fine iron fflings ; the filings are attracted to and lie 
in certain positions. Pass a hot ffopper bolt over the 
papers, keeping it about half an inch therefrom, and on 
removing the papers fium the magnet and wire we shall 
have diagrams as shown, exhibiting the direction of the 
stresses of the medium surrounding the magnets and the 
wire, or, as it has been called, the direction of the magnetic 
lines of force.*' It is not in the magnetic bar of steel or 
iron that we call a magnet, or in tlie copper wire, but in 
the space that surrounds these that we must scarcli, in 
order to explain the following phenomena. The electric 
current passing through the wire (flg. 6) is ths cause of 
maguctic Hues of force in the medium surrounding it, 
quite as much as the magnet (flg. 4). 

It is impossible to magnetize a magnet by whatever 
means without also magnetizing the space surrounding the 
magnet, and the space thus filled with the lines of force 
possesses properties which ordinary unmagnetized 6pu(;e 
does not possess. These lines give us definite information 
about the maguctic condition of the space where they arc. 
Their direction indicates the direction of magnetic force, 
and their number the strength of the magnetic field. Wind 
a piece of copper wire into the form of a coil (fig. 7), 
and pass an electric current through it; the magnetic lines 
produced hy it are naturally induced into the direction 
shown by the arrows, and the wire or helix has all the 
magnetic properties and behaviour of a bar magnet. Pass 
a piece of soft iron into the centre of this helix, and it 
immediately becomes strongly magnetized by the influ- 
ence of the magnetic field surrounding the current- 
carrying wire. Fig. 8 represents an impression obtained 
in the way just described with the paraffined paper. This 
mode of producing a strong maguet is adopted in all tlie 
dynamo-electric machines. Faraday discovered that the 
converse of the above was true — viz., that when the polo 
of a magnet is moved into or out of a coil of wire the rela- 
tive motion while it lasts produces a current; in fact 
relative motion between a completed or closed coil of wire 
and a magnet always produces a current. It is this fact 
that is so largely taken advantage of in tlie design of 
dynamo-electric machines. 

Fig. 9 shows a single wire with its ends joined to a 
galvanometer, o. Being rotated between 0 and k, mag- 
netic poles, a current is generated in the wire and passes 
as shown by the arrows. Fig. 10 is a number of wires 
similai'ly rotated, with the method of conveying away the 
current, by means of contact pieces and brushes (called 
a commutator), at the right moment and in the right 
direction, while fig. 11 gives a more complete view of this 
commutator as used in practice. 

The following principles or general statements should 
be borne in mind : — 

(a) To induce a current in a closed or continuous wire 
by means of a magnet, there must be relative motion 
between the wire and mngnet. 

{b') Approach of a magnet to a coil, or of a coil to a 
magnot, induces a current in the opposite direction to that 
induced by recession. See Voltaic Electricity for 
the direction of currents so caused. 

(c) The stronger the magnetic field the stronger will' 
bo the electro-motive force induced in the coils. 

(d) The more rapid the motion the stronger will he the 

electro-motivo force. • 

(e) The greater tiie number of tnms in the coil the 
stronger will be the electro-motive force induced in it 

(/) The stronger the magnetic field the greater will ba 
the work required to move the cril throngh it 
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To illustrate the general principle upon which direct cur- 
rent series dynamos are made, attention is called to 
Plate L, representing a section of a Gramme machine. 
For simplicity of explanation the armature, A, with its 
coils of wire, w w w, is shown revolving at right angles 
to its^ natural position in the machine. The arrows show 
the direction of winding on the electro-magnets, M m, in 
order to produce the polarity, ns. b represents a spindle 
carrying armature, A a, which revolves between the north 
and south poles, n s, of the electro-magnets, m m m m, 
around which the wire from the positive terminal of arma- 
ture, T is wound as shown, until it joins o the 


coils, owing to the current passing through them bring in 
excess of that required to saturate the cores and poles. 
See Magnetism and Voltaic ELKcrrmcmr. 

In the limited space at onr disposal it is impossible to go 
into the various modificarions of ^s parent type of dynamo. 
As a practical example, however, of a successful machine 
used in this and foreign countries, the annexed cut illustrates 
the Pilsen-Schuckert Dynamo, which is used for supplying 
current to arc, semi-incandoscent, and incandescent lamps. 
The same letters of reference as in the typical form (fig 12) 
have })een attached to the various parts, viz. f is the pulley 
for the driving belt fixim the engine, flywheel, or inter- 
mediate shaft; s, the dy- 
namo spindle carrying the 



aimature A, revolving be- 
tween the N and s poles of 
the olcctro-magnets m m; 

Bjj the brushes for col- 
le<jting tho current from 
the commutator, c ; t -|-, 
T—, the positive and neg- 
ative terminals of the 
machine, wliich are con- 
nected by loading wires 
to the lamps. One of 
tho advantages of this 
machine is that tho arma- 
ture can be easily removed 
for inspection or repair, 
without disturbing the 
clectro-mngnets, and the 
large radius of tlio arma- 
ture permits of the ma- 
chine being driven at a 
comparatively low nnmber 
of revolutions per minnte. 
For arc and semi-incan- 
descent lighting the elec- 



tro-magnets are joined in 
scries with tho armature 
and the lamps, while for 
ineandescent lighting they 
are wound willi flno wire 
and joined up as a shunt 
to the armature, or wound 
partly with fine wire and 
partly with tho thicker 
armature and main circuit 
wire, in what is termed the 


positive or upper carbon of the arc lamp, t — , the negative 
terminal of armature being joined to c — , the negative or 
lower carbon of tho arc lamp; Bi are tho brushes which 
collect tho current from tho commutator, c, whose mehillic 
pi^s oro soldered to tho nearest points of the revolving 
coil of wire, w w w, which thus fonns the armature, A A. 

There being always some residual magnetism in the 
iron pole-pieces, n s, and iron cores of tho armature, a 
( after having once been magnetized by a battciy or other 
dynamo), a weak magnetic field exists between N and s 
before starting. The magnetic lines of force pass through 
the armatnro, a a, and its iron core at right angles to tlie 
copper wires, w ww, coiled round the same ; consequently, 
upon the armature revolving, its copper-wire coil cuts 
those lines of force at right angles, causing a current to bo 
generated, as previously explained. This current is led 
off by the brushes in the direction shown by tho arrows, 
still further increasing tho magnetism of n and s, which, 
in turn, reacts «n &o armature core and ooil, nntil 
such a speed is attained that the electricity generated and 
flowing round ai m m m, completely saturates its iron cores 
•and pole-pieoes with magnetism. Any further increase in 
apeed will cause unnecessaiy heating of tho rieotro-magnet 


“compound series and shunt” principle, with a view of 
maintaining a coTistant electrical pressure or elcctro-motivo 
force in the mains, so as to admit of any nnmber of lamps 
within the powers of the dynamo being turned out or in 
at pleasure so long as tho speed is kept constant. In 
other words, the dynamo is rendered self-regulating for a 
variation of load, if tho motive power is simultaneously 
regulated to maintain a constant speed. This latter 
object it is found impossible to attain except within narrow 
limit.s by any ordinary form of engine governor solely de- 
pending upon variation in speed; but with an electrical 
governor such as Jamieson & Alley’s, where advantage is 
taken not only of any tendency to an increase or decrease 
of speed, but also of any slight variation of enrrent in the 
clcciro-magnets of the dynamo by which to regulate the 
engine, the desired constancy of speed, and consequently 
of electro-motive force, is easily maintained. 

The Leaditiff Wires or Conductors of KUctrkity,-^ 
These should bo composed of the veiy best copper wire well 
insulated, so as to prevent loss of current from l^agi. It iib 
false economy to nso small conductors, as energy ia thereby 
lost in heating them, with a possible danger to property ; but 
if the following rule by Sir William Thomson be followed no 
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such tindoe waste or danger will accrue— viz. “ when the 
annual cost of power wasted in heating the conductors equals 
the yearly interest plus depreciation and insurance on tlieir 
value, then we have the most economical and safe size of 
leading wire.’* On the above basis he recommends a size of 
hare conductor equal to 1 square centimetre per 50 amperes 
of current. For the highest class of insulated leading wires 
for use on board ship, where the length of leads is limited 
and the lights are not kept alight more tlian half the day, 
Mr. Jamieson, Principal of the Gollcgo of Science and Ails, 
Glasgow, finds that 150 amperes can bo carried per square 
centimetre of section of conductor with perfect safety and 
economy. The forward and return wires should be care- 
fully separated throughout by at least one inch, with as 
few joints as possible, and where these are necessaiy the 
conductors should be well soldered and insulated. 

Arc JAyhis , — TIio arc light ofisentially consists of two 
carbon rods, kept ap^irt by suitable ineclianism at a con- 
stant distance when at work, so as to produce a steady 
light, and admitting of their e,oming together auloinalicalJy 
wlnai tlie current is stopped, as well as of being cut out 
of circuit when anytliiug go(js wrong with a lainj) without 
artecting tJic others work<‘d by tlie same dynamo. The 
lirst two conditions arc easily attained if th(!re he hut one 
lamp in circuit, and a simple form is shown in fig. 13, 
wliero s S represents a solenoid coil t)f ccqqier wire, No. 10 
11. W. 6., insulated with cotton and shellac varnish ; i c, iron 
core (hollow); F s, quickly pitclnnl six'thrpa(l<!d screw 
(1} ill. pitch); N, nut with lower upturned edge milled; 
I', pall or lever held down by a bent spimg; c ii, carlKJu 
holders; O + C — carbons 13 millimelrea diameter; O it, 
G R, parallel iron guide rods ; b o ii, brass crosshead. 

In this lamp the current in passing from the dyumno to 
the upper carbon traverses the solenoid coil, s », acting 
inductively on tlie hollow iron core, i c, and sucking it up- 
wards, thus lifting the upper from the lower coi'bon by 
engaging the nut, n, which is fitted to the central screw, 
F 8. The milled tidge of the nut comes against the lever 
pall p, Olid is tliereby prevented from turning round, thus 
limiting the length of arc. As the arc burns longer the 
resistance of tlie circuit increases, the current thereby 
necessarily diminishes in strength, and the lifting power of 
the solenoid becomes less, allowing the iron core to drop a 
minute distance, just sufficient to clear the milled edge of 
nut, K, from the pall, r ; the nut turns round through a de- 
gree or so, which allows the carbon to drop a very small 
distance, the normal length of are being in this way re- 
sumed. The above operation takes jdacc so rapidly that 
the upper carbon is fed forward in almost jicrlect unison 
with the consumption, insuring a steady light. 

From tests made of this lamp an actual, not nominal, 
caudle power of 2250 candles, or 1450 candles per horse- 


power, 


EXO 
746 ' 


at the lamp was obtained — the electricity 


being furnished by an A Gramme dynamo. 

An ambiguity which has arisen, and which is very con- 
fusing to those not acquainted with clectiical phraseology, 
is the expression so many candles per “ electrical liorse- 
power,” or so many candles per liorsc-power expended in 
the lamp. When this expression is used, it is to be 
understood ‘that the electrical energy absorbed by the lamp, 
and developed in the form of heat and light, is according 
E V C 

io file formula, — — — (which wc stated at the beginning 
r 746 

of this article was an actual horse-power of 83,000 foot- 
pounds per minute). This takes no account whatever of 
the energy lost in transmission through the leading wires, 
*or that absorbed by the dynamo, or that spent op tlie 
moving ports of the engine shafting and ‘belting thtough 
friction, &c. It is considered fairly good work, in actual 
practice, if wc get 60 per cent, of the horse-power, os indi- 


cated by diagrams taken from tlio steam cylinder, in tho 
font! of electricity, at the lamp carbons or arc. The loss 
of power In conversion and transmission may be roughly 
computed as follows ; — 

Per Cent. 

Loss by friction, &c., in engine, &c^ ... 15 

Loss in conversion of mechanicid to electrical 

energy in dynamo, by heating, friction, &c. ,* 15 

Loss by heating leading wires and lamp 

circuit coils, 10 

Total loss, 40 

One has therefore always to he on his guard when in- 
quiring “ how much power such and such a lamp or system 
gives ill the form of light and it is generally necessary to 
ask the question, ** Do you mean so much cylincier horse- 
pow'cr, or so much dynamical (brake) horse-power, or so 
much ill tho form of electrical energy at the lamp ? ” 

Bru»h Lamp , — Perhaps no lamp has been so extensively 
adopted as the Brush lamp in workshops and street.^. Its 
popularity and success miiinly depend upon the fact that 
it Is arranged so that a large number can be included in 
scries and worked from one dynamo. As many as forty of 
tliese lamps have been worked, in numerous instances, by 
one machine wliile the whole system is so adjusted by means 
of an automatic carbon regulator, tliat one or more of thi* 
Lairqis can ho extinguished or removed without endangering 
the others remaining in circuit. The only danger arising 
from using such a large number of lamps in circuit, placed 
iu series, is tho necessarily high electro-motive force of the 
current, attended as it is by ra})id fluctuations in strength. 
The normal electro-motive force or difference of potential 
between tho terminals of each lamp being 45 volts, 40 sueli 
lamjis, irreBpectivc of the leading wires and dynamo, re- 
quire an electrical pres.sure of 1800 volts, or about 2000 
volts including the dynamo and leads; tlicrefore the con- 
nections and loading wires should be well insulated, and 
the handling of the same should be done with care and 
caution. The normal strength of current is 10 amperes^ so 
that fwli lamp absorbs energy to the amount of E X C = 
45 X 10 = 460 watts. 

By comparing tlie theoretical diagram (fig. 14), with 
tho following description of details, tho principle and 
action of the lamp will be easily understood. Only one coil 
and curhoii arc shown, for simplicity, although there are 
generally two. t-|- and t— represent lamp terminals; 
FC, hollow feed coil witli thick copper wire (0*12 ohm re- 
sistance) wound round it in a right -hand spiral, terminating 
at 8 c, slip contact bearing on carbon holder. Also round 
F o is wound a thin copper shunt wire (160 ohms) in a left- 
hand spiral. This fine wire is continued to and wound 
round co, cut-out coil (40 ohms), to terminal, t — ; i u, 
iron core, which is sucked up inside f c, under the propoii- 
deratiug itiilucnce of tlio stronger current passing through 
tho thidc wire, against gravity and against the effect of tho 
weaker current passing through tlic fine shunt wire, tlms 
lifting L, lover, which tilts w, washer or clip ring, which in 
turn lifts o-}-, upper carbon, from c~ , lower carbon, thus 
forming tho arc. 

The upper carbon falls towards the lower one periodi- 
cally, being automatically retarded in its progress by the 
action of tho vaiying proportions of current passing thraugh 
the tliiek and thin wires of tho feed coil, F c, due to the 
varying length and conseqnent resistance of the arc. 

The cut-out coil is also wound with a thick copper wire 
in the same direction as the fine wire around it, but the 
tliick wire is only brought into circuit o» tho carbons burn- 
ing out, or extinguishing of the lamp and breaking the arc 
through an accident Should this take place, a greater pro- 
portion of enrrent than usual flows through tho flue wire, 
strongly magnetizing the iron core of tho cut-out coil, c o, 
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which attracts the iron keeper k fixed to lever tlius esta- 
blishing a low-resistance circuit for the main current by 
way of spring s, lever I, contact through thick wire of 
CO, to terminal, t^, and thence to the next lamp in the 
series, oficctually cutting the lamp in question out of cir- 
cuit until repaired. This lamp gives a normal light of 600 
candles with a bare arc. 

The Pilsen Arc Lamp, — One of the steadiest and most 
handsome of arc lamps yet invented is the Pilsen, which 
takes its name from the town in Hungary in which tlie in- 
ventors, Messrs. Pietto & Krizik, commenced its manufac- 
ture. It is essentially an electrical lamp, the current of 
electricity directly controlling the carbons, and not, ns in 
most other similar systems of arc lighting, acting upon some 
dutch or dockwork, which in its turn controls the carbons. 

The special and novel feature of this lamp (see fig. 15) 
is the us^and action of a biconical or spindle-shaped iron 
core when suspended between, and partly through, the in- 
teriors of two magnetic solenoids, m, m^, placed one above 
the other, through which an electric current is passing. 
When so used such a core has no positive or balanced posi- 
tion, and can bo moved, and will remain in any new position. 

The uniform action of this pecnliarly-shapcd iron core is 
dn(» to the cqud and oj)poaite magnetic effect which appears 
as the result from the decrease of the mass of iron in one 
solenoid being compensated for by the increase of its mag- 
netic action, and vice versa, and it is this most interesting 
feature which constitutes the principal peculiarity in the 
Pilsen lamp. The normal light funiished by this lamp is 
about 1 000 candles with a bare arc, and it can be worked 
twelve in series by the Pilsen-Schuckcrt dynmno, already 
described. 

One great drawback to the introduction of arc lighting 
has been its proverbial unsteadiness and piercing white rays, 
but fortunately with the experience gained in its introduc- 
tion to many of our largo railway stations, workshops, and 
factories these evils have in a gi-eat measure been overcome, 
so that now it is possible to get a perfectly steady pure 
white light, or one toned to almost any desired sliadc, by 
means of suitably ground glass or opalescent globes. Its 
<*ost of working is not great, as herewith indicated by the 
iiidepondont statement of Mr. Kirk, M.LC.E., the managing 
partner of tho well-known firm of Messrs. Robert Napier 
& Sons, shipbuilders, Glasgow, at a meeting of the Insti- 
tution of Engineers and Shipbuilders of Scotland : — 

Cost of electric light maintenance per week, £0 1 6 

Man's wages, per week, 0 15 0 

Cost of carbons (forty-xiine hours a week), 0 13 9 

Depreciation in value of Brush machine,*^ 
lamps, lights, at 10 per cent.; interest >219 
5 per cent, on £724, ) 

Twelve lamps per week, . • £8 12 0 

Or each lamp per week, . .^060 

Ho had not put in tho cost of engine power, becauso 
no one could find any appreciable difference in the coal 
bills for the period before and after tho dcctric light was 
introduced. Tho^ dynamos used by tliem had been driven 
by the factory engine, which was quite steady enough for the 
arc lights. Almost any ordinarily steady engine was suffi- 
cient for tho purpose. The dynamos had given no trouble 
except in getting the commutators removed." 

3emi~incan^cent Lighting, — ^Tliis form of lighting by 
deotricity is exceedingly simple and steady, although the 
power required to maintain it, say per 100 candle-power, 
is considerably in excess of that required for arc lighting 
pure and simple, although not greater ^an that for the 
incandescent systAn. The semi-incandescent lamp most 
in favour in this country is the Joel lamp, which con- 
dsts of a long thin cylindrical rod of carbon, b (fig. 16), 
kept permanently in contact with a metal hlodc, by 


means of a counter-weight, c, solenoid, s, and pulley 
arrangement, it.. Tho current required for this lamp is of 
low electro-motive force, and any number of lamps may be 
placed in series within tho limits of the dynamo generating 
the current, while the normal candle-power ranges from 
sixty to eighty standard candles. 

Incandescent Lighting. — ^When a strong electric current 
is passed through a conductor of small sectional area of 
high specific resistance, aii intense heat is generated, be- 
causo the energy of tho current is transformed into its 
equivalent in lieat in overcoming or forcing its way through 
tho resistance. 

Suppose a number of different conductors, such as silver, 
copper, iron, ])1atinum, and carbon, all in the form of wirn 
of the same sectional area and length, to be joined up 
together in one continuous string with a iDattei-y or dynamo, 
and the same current sent through thorn until the silver 
reached, say, a temperature of blood boat, we should find 
the copper uncomfortably warm for tho hand to bear, the 
iron red, the platinum bright red, and the carbon intensely 
white hot, each in turn more highly heated than the for- 
mer on account of its being a worse conductor of electri- 
city, the relative conducting powers of these materials 
being — silver, 100; copper, 80; iron, 14; platinum, 10; 
carbon, *04. It would be found, however, that the carbon 
would almost immediately bo burned up, owing to its com- 
bining rapidly with the oxygen of the air at such a high 
temperature ; but if it be placed inside a glass globe from 
which the air has bt^en extracted, ii> glows with a beauti- 
ful white incandescence, without the least sign of being 
wasted or dcstrtiycd. If the current passed through tlie 
silver, copper, iron, or platinum wires were increased, so 
as to bring them respectively to a very high temperature, 
wliether in tlie air or in a vacuum, they would fuse ; but 
as carbon is practically infusible, it is by far the best of all 
tho knonm substances for the purposes of incandescent 
lighting. True, it may bo disintegi’ated by too strong a 
current, or, in ollior words, by excessive molecular vibra- 
tion ; but if the current be properly regulated to suit the 
size of the filament, and if the vacuum remains perfect, 
there is no scientific reason why a carbon filament in a 
vacuum should not last for an iudefinito time. This fact 
has been known theoretically for several years, and many 
experimenters since 1841, sndi as Molcyne, Starr, King, 
Staite, Petrie, Konn, and others, made incandescent lamps 
by heating platinum, iridium, or carbon by electric cur- 
rents, but they severally failed on account of tho difficulty 
of producing a sufficiently perfect vacuum. In fact, the 
life of thoir lamps was short, because their wires or fila- 
ments got fused or burned up. The problem was laid 
aside as a practical impossibility until Professor Crookes, 
in his experiments on his beautiful radiometer in 1879-80, 
discovered tho means of producing very high vacua by 
means of a Sprengcl air-pump. Almost simultaneously 
Lane Fox, Swan, Edison, and Maxim, taking advantage 
of this discovery, devised lamps which all have for their 
fundamental principle a carbon filament in a vacuum, ren- 
dered incandescent by an electric current. Many others 
since 1882 have made minor improvements in the de- 
tails, such as Crookes, Gatehouse, Woodhouse, and Raw- 
son, &c., so that now there is no difficulty in obtaining 
incandescent lamps which will give a light of twenty 
standoi’d candles, and last on an average 1000 hours. 

The Swan lamp (fig. 17) consists of the carbon filament, 
c F, formed into a loop, with its free ends joined by a 
kind of Chincso-ink gum to two platinum wires, 
which pass through tho ends of the glass globe and finish in 
two loops or terminals, t -f - and t — . This filament is formed 
by taking ordinary cotton crochet thread, immersing it for 
a few seconds in sulphuric acid and water (two porta sul* 
phuric to one part water), then washing in clean water, and 
thus parchmentizing it. The parchmentized thread ia 
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then carbonized by placing it in a fire-clay box and heating 
to a high temperature for several hours in a furnace. The 
thread is thus rendered as hard and elastic as a steel spring. 
The object of oung j^atinum as the connecting wires is, 
that platinum has nearly the same coeillcicnt of expan- 
sion as glass. If copper or silver were used, these wires 
on becoming slightly heated by the current and proximity 
to the hot carbon would expand and break the glass. After 
the carbon filament and its platinum connections have 
been introduced into the globe, the air is carefully extracted 
by a Sprengel air-pump attached to the opposite end of 
the glass bulb, and during the later stages of this operation 
an electric current is sent through the caibon to render it 
red hot, and thus expel the last traces of air from the 
molecular spaces before hermetically sealing up the globe 
by the blowpipe. 

Edison's lamp, with its holder, is shown at fig. 18. 
Edison uses a filament produced by carbonizing a piece of 
bamboo fibre pared down and bent into a horse-shoe shape, 
as shown. The ends of his carbon filament, n, are fixed to 
the platinum wu'cs which pass through the glass by an 
electro-deposition of copper, which insures perfect and 
permanent contact. One of the platinum wires is soldered 
to a thin motnl screw, d, and the other to a central metal 
button, E, insulated by stucco from the screw. The 
holder, as shown, has a female screw, which fits the male 
screw on the lamp, and a contact which bears on the button 
when the lamp is screwed homo. Between these is inserted 
an ordinary key or contact maker, by means of which the 
lamp can be turned off or on ut pleasure, in the same w ay 
and with the same ease us a gas jet. 

The Gatehouso incandescent lamp has been brought 
to great perfection by the Pilsen & Joel Electric Light 
Go., at their Loudon Malden raetories, as the following 


WE 



tests, which were carefully taken by Sir William Thom- 
son's current and potential galvanometers, show: — 
Date of test, 28th December, 1888 ; resistanoe cold, TS 
ohms; resistance hot, 88*4 
ohms; e.m,f. 48 volts; cur* 
rent, 1*12 ampere; candles, 

20 ; candles per horse- 
power, K X 746 -r K X c, 

310; number of twenty-can- 
dle lamps per horse-power, 

746 -5- K X Ct 16*6 ; watts 
per lamp, 48*2. If these 
lamps on extended trials can 
only show as long an exist- 
ence as others, say 1000 
hours, when glowing at 
twenty candles, then a de- 
cided economy in power re- 
quired to work them has been 
effected. This means smaller 
engines, dynamos, and leads 
for the same candle-power. 

It is in this direction chiefly 
that iroprovomonts must ho 
sought, for in respect to tho 
best engines, dynamos, and 
wires there is not so much 
room left for reducing tho 
loss of energy as there ap- 
pears to bo in raising tlio 
light efficiency of the lamps. 

The introduction of incandescent lighting has led to 
the production of some beautiful forms of brackets 
and chandeliers, or electroliers as they have been called. 



Complete Gatehouse 
Lamp. 



ti 


Various forms of these brackets, to suit different condi- 
tions and positions, are shown in Tlatc 111., in which fig. 19 
represents a Joel lamp as suspended from ceiling, fig. 20 
an ornamental standard lamp for the table, fig. 21 an orna- 
mental electrolier for suspension, and figs. 22 and 23 forms 
of bmckets for incandescent lumps. 

I Incandescent lighting has as yet made more progress in 
connection with the illumination of our large mcn-of-war 
and first-class steamers than iu tho permanent lighting of 
houses. At the beginning of this article a promise was 
made to give an example of the adaptation of el^tric 
lighting to steamships. For this purpose the installation 
on board tho veiy handsome passenger steamer Acfe/oiVe, 


built and engined by Messrs. D. & W. Henderson of 
Glasgow, for the Adelaide Steamship Company, South 
Australia, will prove suitable. In this vessel there were 
130 Edison 16 candle-power lamps dispersed throughout 
the vessel, and four of 100 candle-power placed near tho 
gangways for facilitating passengers and their luggage 
being got off and on after dark when in port. Tho Westing- 
house engine, W E, and Edison dynamo, D (see above cut), 
were fixed on one cast-iron bed-plate, b f, placed on thfr 
8hi])’B floors opposite tl^e thrust i^aft and near the starting 
platform of the main engines. The steam pipe, s F, was 
attached both to tho main and the donkey boiler, while th& 
exhaust pipe, e p, was led to tho condenser or hot well 
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of the main engines ; the stop-valve handle, a v h, regu- 
lated the admission of steam along with the eensitivo 
governor o, driven bj a pnlloj and belt from the q-ank 
shaft, s. The cranks and working parts were encased in 
o s o, the crank-shaft casing, half filled with oil. The fly 
wheel, F w, assists not only as a means of keeping up a 
steady motion, but. also in starting the engine. The 
electro-magnets of the dynamo are shown at E M, the 
annatnre at A, with the north-pole piece, n, while the 
armature commutator is soon at a c, the brushes at b b, 
and the current switch at c s. The lights throughout the 
sliip were joined up in quantities of about twenty for the 
different departments, saloon, saloon cabins, engine and 
boiler rooms, &c., each section being controlled by a main 
switch placed on a large switch board opposite the dynamo, 
as well as by anotlier in a convenient place near the posi- 
tions of ^the lights, while cvei^ lamp was fitted also with 
an independent switch and fusible wire. The lamps were 
all placed in “ multiple arc ” thus : — 

Switch T. A 

„ + II 

Dynamo o o 


The system admitted of turning off or on a certain num- 
ber without endangering the others In circuit. 

Such a system of lighting is mnch appreciated by 
passengers and ships* officers, and now scarcely a pas- 
senger steamer of any iinportanco leaves the shipbuilder's 
hands without being fitted throughout with the electric 
light. 

SLEOnUC KETEBS EOB CDBBBNTS AND 
POTSNTlAlaS. The development of electric lighting 
has necessitated the invention of specitd instruments lor 
measuring stronger currents and greater electro-motive 
forces than were demanded by those used for submariue 
and other telegraphic purposes. Prominent among the in- 
ventors of these instruments are Sir William Tliomson, Sir 
William Siemens, and Professors Ayrton and Peny, Mr. 
Crompton, Mr. Kapp, and Professor Blyth. We select the 
instruments made to the designs of the latter gentleman, 
by Messrs. Elliott Brothers of Ijondon, not only Isicanse 
they remain constant and are not aflected by proximity to 
dynamos or magnets, hut also on account of the accurate 
workmanship and thoroughly reliable manner in which they 
ore made and graduated. 

The following cut is a section of Blytli*s current meter, 
which is graduated by the electrolysis of water. 

T -{- and T — represent the -f- and — terminals, to 
which wires from the battery or dynamo are attached; 
the current passes from t + to T — through s c, the 
solenoid coil, composed of some three or four turns of 
insulated copper wire No. 8 B.W.G., and = 0’07 ohm 
resistance; i c, the iixiu core, made of best soft iron, hi the 
form of a thin tube. When the current passes, i c is 
sucked down inside s c, proportionally to the current 
strength, against the resistance offered by s s, the spiral 
spring, which is attached to i o by loop and at top by 
I2 to A N, the screw for adjusting* the zero of the instm- 
ment, as marked on core i c. B and p are the rock and 
pinion fixed to b t, the brass tube, which slides freely inside 
an outer brass tube ; v is a vernier, fixed to b t, and which 
by its position indicates on 8, a finely-divided scale fixed 
to the outer I (brass tube), the current strength or number 
of amperes flowing through the solenoid coil, sc; si, tlio 
mirror, by looking down upon which the zero mark on i o 
(which is to bo aeen owing to a hole and pointer in the 
outer brass tnbe), as well as the position of the vernier on 
the divided scale, are simultaneonsly observed and parallax 
avoided; l, a spirit level; L s, three levelling screws. 


Hew to talee a Test with this Inairummt, — 1. Level it 
by means of the three screws, l s. 

2. Free the core 1 c by releasing three set screws not 
shown, and observe if its zero mark agrees with zero pointer 
on oubBr brass tube) at the same time that zero of vornier. 



Section of Blyth’s Current Motor, 


V, agrees with the zero of scale. If not, adjust first by A n 
and second by R and p. 

3. Attach leading wires to terminals t-|- and t — . 

4. Switch on current (when the iron or solenoid core, i C‘, 
will be sucked down inside s u). 

5. Raise 1 c by ii and p until zero mark on i c is again 
opposite zero pointer on brass tube. 

Read now the position of vernier, v, on scale s, and 
refer to the table attached to instrument for the correspond- 
ing amperes. 

Blyth’s potential meter is precisely the satric in form as 
the instrument just described for measuring currents, 
only the solenoid coil is fonned of long fine wire, 6000 to 
6000 ohms. 

By placing the current meter in direct circuit and the 
potential meter as a shunt to a lamp, dynamo, or batterg, 
the current (G) in amperes and the eloctro-motive force 
(E) in volts are simultaneously found; when by the 
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formula [aeo Electbio Lioiitino] ExO we get the 
EXC 

energy in watte, and by - the horse-power spent on 

tlie lamp or developed by the dynamo or battexy. For 
tongont galvanometers see Voltaic Electricity. 


KUBCTUC TEUBGBAPH. See Telegiiapii. 

SSLXCTRI'CITY. This important agent has come 
into prominence only within comparatively recent times. 
Even until the seventeenth century its existence was un- 
known, and although some of its siinplor eflects had been 
observed as far back as the time of the Greek philosopher 
Thales, they were accounted for in the whimsical way 
characteristic of the ancients in explaining the origin of 
various natural phenomena. Everywliere throughout nature 
electricity seems to play an active part; but since human 
beings are not endowed with a sense by which to directly 
observe its presence, almost tlie whole of these manifesta- 
tions take place outside our knowledge. Were we affected 
by electricity in n mode analogous to that in which we arc 
affected by light, the entire face of the world and of every- 
tliiug around us would be revealed with a new picturesque- 
noss, and the rapid and ever-recurring changes of electrical 
condition would present to us appcai-ances which in splen- 
dour might reasonably he expected to rival the beautiful 
efifects due to colour and light and shade. The pre- 
sence of electricity can he detected only in cases where by 
its action it produces effects to which wo are sensible. In 
lightning and the aurora, the most ])opular1y known of 
electrical phenomena, it attracts observation in consequence 
of its producing light and sound (thunder) in the fonner 
case, and light alone in the latter, these efferis being per- 
ceptible by us. In its nature it resembles an aitribufe or 
state of matter, and not matter itself ; therefore a body 
having electricity has nothing material added to it, and is 
neither lighter nor heavier tJian when destitute of electri- 
city. At rest it is called statical electricity; in motion, 
currenty voltaicy or dynamical electricity. The present 
article will be confined to the first of these. For the other 
department of the subject see Elkctkio Liohtino, 

EljaCTRO-OnKMlSTRY, TirKRMO-ELECTRICITY, VOLTAIC 
Elkctrioity, &C. The cifects duo to it when stationary 
differ widely from those to which it gives origin while mov- 
ing or flowing. In almost every department of the arts 
electricity renders extensive and invaluable sciTicc, the lead- - 
ing instances of its application being telegraphy, telephony, 
electric-lighting, and electro-metallurgy. The contrivances 
by which electricity may be generated are of groat variety, 
but all the most useful are mndiiications of a few types 
in whidi friction, statical induction, chemical action, mag- 
netism, or heat is employed. 

Frictional Mectricitg . — In the evolution of electricity 
by friction, opportunity is readily found for examining step 
by step the elementary laws of the generation of electricity, 
and also the dificrent phases of its action ; more particu- 
larly, however, the laws and action that pertain to electri- 
city in the condition of rest. 

Electrification by Friction . — If a tube or rod of glass 
be approached to within a short distance of a number of 
light bodies lying loosely npon a table — small fragments of 
tissue-paper, for example — tlieso will remain unaffected. 
On substituting an,, ordinary stick of sealing-wax for the 
glass, an identicarabscnce of result is observed. But let 
the same glass after having been smartly rulibcd with a piece 
of siBc, or the same sealing-wax rubbed with fiannel, he 
xlbw brought over the pieces of paper. These last will at 
once spring from the table in considerable number, affixing 
themselves to the rubbed body (fig. 1 in Plate). The ex- 
planation of their change of behaviour is this : — In the first 
ease the paper was nn^ected because the rod of glas^^and 
the stick of sealing-wax possessed no electricity, or are said 
to have been neutral. The pieces of paper also were neutral. 


In the second case the process of rubbing bad exdted electri- 
city upon the surface of the glass, and also of the sealing- 

wax, and the attraction of the pieces of paper was effected 
by the electricity residing on the glass and on the sealing- 
wax respectively. Moreover, the pieces of paper will bo 
attracted in this manner towards any body upon the ex- 
posed surface of which there exists aiv,approciable quantity 
of electricity. Therefore it is seen that friction may pro- 
duce electricity, and that liie attraction of neutral light 
bodies is evidence of the presence of electricity. Besides 
paper many other light b^ios are equally suitable for this 
experiment, such as bran, small feathers, or a pith-ball 
suspended by a thread (fig. 2, p pith-ball, G an electrified 
glass rod attracting p). Here it may be remarked by tho 

way, that some of the light bodies immediately after the ad- 
hesion already described fiy back with equal alacrity towards 
the table, while others do so languidly and after a (pngcr in- 
terval, a fact the cause of which will be explained farther on. 

Action of Electrified Bodies upon each other. — Balance 
A glass tube which has been mhbed with silk, and on 
bringing near it tho flannel-rnbbcd sealing-wax, the former 
will bo attracted towards tho latter (fig. fi, g glass, h 
sealing-wax). The excited sealing-wax, if pivoted, will 
move towards tho excited glassl But suppose there are 
two rods of glass, both rubbed with silk, then the balanced 
glass rod will be driven away when the other is approached to 
it, an effect called repulsion (sec fig. 4). Two sticks of seal- 
ing-wax rubbed with flannel also repel each other. It is 
usual to explain these and other electrical phenomena by 
means of a hypothesis, the two-fluid theory y now known to 
1)0 inconsistent, in a literal sense, with physical facts, yot 
serving well to furnish ideas and terms of great assistance 
in reasoning. This theoiy assumes the existence of two 
peculiar electrical fluids, one named positive (or +), the 
other negative (or — ). In tho previous experiments hero 
given, glass rubbed with silk acquires + electricity, while 
sealing-wax rubbed with flannel obtains—. The two 
fluids are said to attract each other, a fact instanced in the 
attraction between the glass and the — sealing-wax ; 
but each fluid repels its own kind, as in tho repulsion be- 
tween the two -|- rods of glass, and also between the two 
— sticks of sealing-wax. Equal quantities of these fluids 
wlien combined disguise each otheris presence, thus restoring 
neutrality; and in a neutral body they are supposed to be 
co-existent in a state of complete combination, in equal 
amount, and in infinite quantity, by this means forming 
what is called a neutral fluid. Faraday advanced a new 
theory, which dispenses with such impossiblo fluids, and 
attributes electrioal phenomena to a peculiar state of ten- 
sion or stress in tho molecules of b' dies. Notwithstanding 
that this theory is now generally adopted by scientific men, 
they justify the retention of the old iionienclatnro on the 
ground of its convenience. 

Both kinds of Electricity are always produced simul- 
taneously and in exactly equal quantities, — Examination 
of the silk^ with which the glass was rubbed shows the 
presence there of — electricity, tho amount being oqnal to 
tliat of tho -f. upon the gloss. With the sealing-wax and 
flannel mhbed together the former will be — and the latter -{- 
in exactly the same degree. The friction between two 
bodies decomposes parf of the compound neutral fluid into 
its constituents, -[- and — , so that the bodies when separ- 
ated are found electrified on the surface, one with -f* 
the otlier with — in equal quantity. The particular kind 
of electricity produced on one body when rubbed by 
another depends on some relationship between tho two not 
yet understood ; but in order that any electricity may be 
produced upon them they must differ either in structure, 
chemical consritution, or temperature. (Sflass when rubbed 
with certain substances becomes — , and sealing-wax may 
be made-|- provided an appropriate rubber is chosen. . 

Conductors and Non-conductors or Insulators, — Many 
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bodies, however, when rubbed with n dissimilar substnucc, 
do not under ordinaiy conditions give evidence of the pro- 
duction of electricity upon them. This is conspicuously 
the case with metals and damp bodies. A rod of brass 
held in the hand and rubbed with another substance will 
not attract the pieces of paper in fig. 1, nor give any other 
sign of olcctriiicatmn. Electricity is indeed generated upon 
the brass, but at tnc very moment of its production it at 
once passes off to the earth through the brass itself, and the 
hand and body of the operator. Many materials tlius allow 
electricity to pass throngh them ; hence to these the name 
conductors has been applied. On the other hand, as was 
seen, glass and sealing-wax do not offer this facility to 
being traversed by electricity, and therefore are named 
non-conductors or insulators. Still there is no perfect 
conductor and no perfect insulator, for even the best con- 
ductors present some opposition to the passage of electricity, 
while Ae most efficient insulators do conduct, although in 
each case it may bo to only an indnitesimally small extonl. 
Metals, carbon, acids, water, and living finiinals are con- 
ductors of different degree. Examples of insulators or non- 
conductors are — sealing-wax, glass, solid paraffin, ebonite, 
gutta-percha, india-rubber, silk, porcelain, air. The degree 
of non-conduction, called resistance^ is capable of measure- 
ment, there being a standard unit of resistance, the ohm. 
[See Elkctuic Lighting.] In the case of excited insula- 
tors the electricity remains at each point of the surface where 
originally developed. It becomes possible for a conductor to 
bo electrified or charged when an insulator has been inter- 
posed between the conductor and the hand, because with 
such a condition there is no comjdcte conducting path to 
earth. Thus a brass rod insulated in this manner retains any 
electricity it may subsequently acquire. A convenient ap- 
pliance in electrical experiment is the insulating stool or 
stand (fig. 6), consisting of a wooden top insulated from the 
earth by varnislied glass legs. Standing upon this, a person 
may receive and keep a charge of electricity, thereby being 
enabled to exhibit in himself all the phenomena incidental 
to the behaviour of an electrified body. If a weak charge 
of electricity bo actually required to travel from one spot to 
another there must extend between them a complete con- 
ductujg path. A powerful charge may, however, bo able 
to force its way through an insulator. Sometimes an in- 
sulator seems to conduct, and this is frequently observed 
with glass. Glass being liable to condense upon its sur- 
face the moisture of the atmosphere, and water being a 
conductor, the electricity would thereby have a ready path 
of escape along the surface of the glass. To avoid this 
serious defect it is absolutely ueccssaiy during the course 
of an electrical experiment to keep all the glass in use 
thoroughly warm and dry, and the same precaution should 
be adopted with every insulator similarly employed. Yet 
despite all core it is difficult to prevent a charge from gra- 
du^ly becoming lost or dissipated with the lapse of time. 
If after thoroughly cloansing and boating a glass rod or 
support it is covered with a thin layer of warm shellac var- 
nish, free from water, its powers of insulation are rendered 
less liable to be affected by a warm atmosphere. 

Distribution . — In the case of a so-called non-conductor 
the electricity resides for a time at any point at which it 
may have been excited or placed. This is not true of a 
conductor. On a conductor the electricity spreads itself 
over the external surface, remaining on the surface and 
not penetrating into the mass. With this knowledge it 
becomes easy to explain the otherwise mysterious tendency 
of electricity to flow from a conductor to tho earth, which 
is likewise a conductor. The charge cannot usually lea^ 
a conductor supported by an insuiator such as the var- 
nished glass support g s in fig. 10, and stand i in fig. 12, 
or having on insulator between it and the earth, as with 
the brass rod grasped by the sheet of india-rubber. But 
in the absence of this insulator, the brass, the human body, 


and the earthy form one complete conductor. Roughly, 
it may bo said that electricity distributes itself among 
a series of conductors in proportion to their surface ; con- 
sequently the enormous surface of the earth will receive as 
its share what is virtually tho entire original charge of tho 
rod, the portion of the charge left upon the latter being 
utterly inappreciable. It is therefore a law that any con- 
ductor containing free electricity becomes discharged when 
a conducting path exists between it and the mrth. The 
mode of distribution of electricity upon a conductor de- 
pends greatly upon its form. At all parts of the surface 
of a sphere, at a distance from other conductors, the 
density of the charge would bo tho same (fig. G, where tho 
dotted line represents the density). But electricity having 
a self-repelling tendency therefore accumulates at edges, and 
especially at points. The density on a coin would be greatest 
at the edge (fig. 7), as indicated by tho dotted lino mnop 
and at the point of a needle the density is usually so very 
great as to drive the charge off from the body into tho air 
at the point (fig. 8), as shown by tho dotted lino nop. 
Tins is called discharge by convection. Tho rush of tho 
repelled clcctrificil air from a point may bo powerful enough 
to extinguish a lighted candle, or to cause a star wheel with 
points to revolve, as in fig. i). In one important respect tho 
lightning conductor acts on this principle of convection. 
[See Lightning.] Electricity at rest is not found in 
hollows or on internal surfaces, unless special expedients 
are adopted to bring it into such lociditics. 

Induction. — E.^raday proved that a charge of electricity 
always induces or generates upon neighbouring conductors 
an amount of electricity equal to itself, but of opposite 
kind. To take the positively e.xcited glass rod G as an ex- 
ample (fig. 1(1), its -j- would act upon tlie neutral fluid of an 
adjacent conductor, c, decomposing it into its constituents, 
and — , of which the—, or the kind the opposite of 
that on the glass, would be attracted to n part near the 
glass, and held there by that attraction. At the same 
time tho 4- liberated on the conductor would bo repelled 
to a pari di.st{int from tho glass ; and further, were tho 
conductJ)r connected with earth by some suitable means 
(fig. 1 1), this repelled -f- w'onld bo discharged to earth. 
One ’vital point to be observed here is that the attracted — 
is held oil the conductor by the action of the glass even 
when the path to earth exists ; hut with the removal of 
tho glass the retaining influence would also be removed, 
and simultaneously thereupon the—, no longer held, would 
he instantly discharged to earth. In fig. 1 each light body 
when attracted is in the eh'ctrical condition of the con- 
ductor in fig. 11. 'J’hose of them which were referred to 
ns leaving the glass immediately after contact were repelled 
by the glass in consequence of tho — charge upon them 
being neutralized and replaced by -|- from tho glass. Those 
which do not leave so readily remain in consequence of their 
charges not boing at once neutralized and dianged. The 
respective amount of electricity induced upon each of a 
number of surrounding conductors depends upon distance 
and form in each case, and also upon the medium, named 
the dielectric^ across which the inductive action takes place. 
In figs. 10 and 11 air is tho dielectric; in a Leyden jar, 
glass; in a submarine cable, the gutta-percha or india- 
rubber covering. A large conductor placed very near a 
charged body will be found to have almost the whole of 
tho induced cliargc upon it, a condition of which tho Ley- 
den jar furnishes a notable example. 

The Frictional Machine . — The amount of electricity 
produced on a rubbed rod of glass or sealing-wax is small ; 
consequently to produce a considerable quantity, more 
elaborate contrivances are employed, the frictional machine 
(fig. 12) being the commonest of these. It consists essen- 
tially of a glass cylinder^ A n (in section, fig. 18), rotatoibin 
the direction of the arrow. Against one side of the cylin- 
der there presses a rubber, n (shown separately, fig. 14), 
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and on tho other side is the bi'ass comb with metal 
teeth, T (see fig, 16), the points of which are directed 
towards the glass. T is connected metallically with tho 
brass cylinder H, the prime conductor as it is called. On 
turning A B the rubber B receives— electricity, and tho glass 
+ (see fig. 18). The -f- surface at length arriving op- 
posite the comb t decomposes the neutral electricity of 
the combined conductor ii and t, attracting — to the 
points and repelling *f- to ti. By convection tho — on 
the points streams across the air to the glass, and unites 
with the -f- there, so tliat the glass passes on neutral. 
By this action if is gradually acquiring moro and more 
as the clGctrificd part of tho cylinder continues to be 
neutralized by the discharge from t. it must be connected 
to earth by a conductor, k, to allow its — to escape, or tho 
arrangement will work badly. If k be kept insulated by 
its glass support, and u put to earthy — electricity wiU 
accumulate upon R, while the upon ii will go to earth. 
There are many other forms of tlie frictional machine, those 
most in favour having a glass or ebonite disc instead of a 
glass cylinder, as in lig. Iti. 

Induction JBdachines, — In these machines, hy means of 
.a minute initial charge, a largo quantity of electricity can 
ultimately be obtained. The simplest is the electrophorua 
(iig. 17). A metallic base or solo, i>, has placed upon it 
a coke of some resinous compound, n, the surface of which 
becomes electrified — ^by being struck witli a piece of flannel 
or cat^s skin. On the cake is laid a tnetul disc, a, to be 
hold hy an insulating handle. Tho — cake acts inductively 
upon the disc, attracting -f- and repelling — , the lattf^r 
X>roceeding to earth when A is touched by tlie linger. On 
now raising a by tho glass handle, it is found cliarged with 
tho attracted (fig. 18). After the cliargj{ thus obtained 
has been utilized, A may bo again charged in tho same way 
as at first, and yet again and again, ns often ns may bo 
wished, tliGse successive charges being all obtained from tho 
one excitation of ii. Novortheloss it is to bo remembered 
that whatever tho manner in which electricity is procured, 
there must be an amount of entirgy expended equivalent to 
tho olectricity obtained. The replcnishcr invented by Varley, 
and used in Sir William Thomson's quadrant electrometer, 
acts upon tho same principle of induction. fSoo Voltaio 
E i.i:cTiiiciTY.j But the most striking of all machines of 
this type is that invented by Holtz, capable of sending an 
electric spark across 10 inches of air, or even a much greater 
distance. It employs tho principle of convection as well 
as that of induction (fig. 111). 

Jnttruments for Testing Electricity. — 1 o detect the pre- 
sence of electricity or to determine its kind, wlictJier -f- or 
— , tho clcctroscf)pe. is used (fig. 20). Its principal X)nrts 
are a disc ti, from which extends doivnwards a brass rod 
K, two gold leaves l,i Ljj being attached to tlie lower end 
of the latter, as shown, r passes through a shellac tube or 
stopper fixed in tho neck of a glass flask. The shellac 
sei*ve8 to insulate tho parts already described, and the flask 
to protect the Icavoa from disturlmiico by currents of 
air. When tho leaves are electrified similarly, as always 
happens when tliey are electrified at u1\ they repel each 
other and appear divergent. An electrified body brought 
near i> (fig. 21), causes the leaves to diverge with the repelled 
induced charge, while the attracted cliarge is accumulated 
on D. If the body being tested be neutral tho leaves will 
remain together. In using this instrument to ascertain the 
kind of* electricity npon a body, a charge of known kind 
must first be given to the disc and leaves by contact or by 
inl.nction, say -f- (fig. 22). On the approach towards the 
disc of ie body to bo tested, tho leaves may diverge 
further or th^ may fall together. The former result occurs 
when tho olectricity on the disc is repelled to the leaves by 
the examined charge (fig. 28), which is thus proved to be 
of the same kind as that in the electroscope. ' In tho laHer 
result, the electricity has been withdrawn from the leaves 


to tho disc (fig. 24), thus indicating that the charge being 
tested is opposite in kind to that in the riectroscope. 
This collapse of tho leaves mig^t be brought about by a 
neutral body, and on that account is not conclusive. On 
such an indication being given the electroscope should bo 
recliarged with olectricity of opposite sign to that pre- 
viously possessed by it, and the test re])patod. If collapse 
again takes place, tho body must be neutral ; but increased 
divergence will prove the identity of the change of the 
body with that in the electroscope. For more delicate 
work the electrometer of Sir William Thomson is required, 
hy which it is possible not only to detect extremely weak 
charges of olectricity and their sign, but also to give to 
electrical potential or pressure a numerical value according 
to au established system of which the unit is the volt. 

Accumulation of ' Electricity him the density of 
electricity upon an exposed surface is great, part of tlio 
charge is rapidly dissipated into the air. But by employ- 
ing the condenaer a comparatively large quantity of elec- 
tricity can bo lodged upon a small surface with considerably 
diminished liability to this loss. Two sheets of tinfoil of 
the same size are fixed one on each side of a sheet of glass 
(ilg. 25), tho edges of tho tinfoil being fully an inch witliiii 
the edge of the glass. One sheet of tinfoil, Tj 'iq, is con- 
nected with a source of electricity, i* c, and the other, 
Tq T 2 , with earth. The -|- electricity, os it is produced on 
p c, tends to accumulate on that face of Ti Tj next the 
glass, there being great facility offered for inductive action 
npon 1*2 Ty, which is near, and also forms a portion of that 
immense conductor, the earth. Thus acted upon, T« Tq 
acquires — uii tlie side adjacent to T 2 t^, and the repelled 
escapes to cailh. 

Owing to the highly insulating property of the glass 
between these two opposing charges, they are unable to 
combine by spark or otiicrwise. But shonid the glass bo 
thin they may succeed in sparking through it, thus mak- 
ing a holo in the glass, and rendering it nselcss as an 
insulator in this experiment. Or in tlio event of the sheets 
of tinfoil extending too near tho edge of the glass, a 
spark may pass round the edge. Tliis is the simplest 
arrangoment of the condenser. The quantity of electricity 
it is capable of accumulating depends* npon its capacity t 
which varies directly as the area of one of the coatings, 
inversely as the distance between them, and directly as 
the specific inductive capacity of 
tho dielectric. Another arrange- 
ment, more cfiicient, but differing 
in no way in princlplo from the 
form first described, is tho Leyden 
Jar. Tho glass, shapied like a 
jar, has one sheet of tiufoil pasted 
to its inner surface and the 
other sheet to its outer surface. 

Extending from tho interior, 
through a wooden stopper in- 
tended to ke^p out dust and mois- 
ture, is a brass rod, to tlie inside 
end of wbicdi is attached a chain 
lying on the inner tinfoil, and 
to tho exterior end a spherical 
knob. To charge the jar the 
outer coating is held by the hand, 
or otherwise put to earth, while 
the knob is at the same time placed very near to or against 
the source of electricity, which then aconnmlates in the Jar. 
To discharge tho jar toe two coatings should be joined by 
a conductor. It generally happens, however, that before 
this junction is quite completed too charges combine across 
too small interval of air between the condlctor and either 
of tho coatings. If, while the outer coating is to earth, 
the knob of tho inner coating be touched by tlie band, 
a complete conducting path between the coatings will 
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then be provided, and a shock will be experienced, some- 
times disagreeable and possibly dangerons, cansed by the 
union of the electricities through the body. If the^ spark 
pass through a vacuum in a gL^ vessel, the appearance 
will resemble that of the aurora. This dltvupiivt dis- 
charge will be farther adverted to under LioiiTZfXMO. 
By connecting together the knobs of a number of jars 





Leyden Battery. 

by a conductor, the capacity of the whole is the sum of the 
capacity of all the jars, so that by this means a power- 
ful charge can bo occumululed. The external coating of 
each jar must of course be in connection with earth. 
This arrangement is called a Leyden Battery (see cut). 
Jars in cascade arrangement ai'o also shown. Hero all 



Charge by Cascade. 


the jars arc insulated from earth except the last; and 
from the outer coating of one jar to the knob of tho suc- 
ceeding one a wire is extended. The inner coating of tho 
first jar, ft, communicates with the prime conductor, a, of ar 
electrical macliine by a chain. The repelled charge from 
the outer coating of each jar becomes the charge on the 
inner coating of tlie following jar, os at c. 

BLXOniO-CHSBaSTBY may be divided into tw< 
branches, Electrolytis, or the decomposition of certain liquids 
by an electric current, and Ekctro'tnetaUvryy, the art of 
depositing clectro-chemically certain motals from a solu- 
tion containing them. 

Electboltsxs. — No substance can be decomposed 
BO long as it is in a solid or gaseous state; it must first bo 
brought to a liquid condition, either by eolation or fnsion, 
before the cunAnt can act on it. A compound substance 
capable of decomposition by a current is called an electro- 
lyte (that is, unbound by the aid of electricity). The poles or 
plates by which the current enters and leaves the electrolyte 


are called electrodes or electric ways, the poritivo (+) 
pole having Hie anode (from the Greek words ana, up; 
and hodos^ a way), and the negative (— ) pole the cathode 
(from cafa, down, and hodoi). The constitnents into 
which the electrolyte is decomposed are called ions (from 
ion, going); the electro-positive substances, or ^ose 
going to the cathode, ore called cations; and tho electro- 
negative substances, which go to the anode, arc called 
anions. The ekiMhchmical equivalent of an ion is tho 
quantity set free by the passage of a unit quantity of 
electricity. 

The decomposition of water by an electric current is 
generally taken as the best visible means of illustrating 
electrolysis. The annexed cut represents a convenient form 
of apparatus, where t -|- and T — are tho positive and 
negative terminals of a 
/oltaic battery, r and 
platinum plates at- 
lached to T + and t — 
by platinum wires her- 
metically scaled into the 
glass through which 
hey pass. T ubes 11 and 
0 are first tilled with 
acidulated water, and 
whenever a cunent of 
snfhe.ieut strength is 
allowed to flow from the 
battery, hydrogen, H, 
is seen to be disengaged 
at the negative ( — ) 
plate, while oxygen, 0, 
is liberated at the posi- 
tive (+) ouo; and fur- 
ther, as the decomposi- 
tion proceeds, twice ns 
much hydrogen is liber- 
ated as oxygen, water, 
being composed of two 
parts of hydrogen to one . 
part of oxygen, or II 2 O. 

Polarization, — Whenever an electrolyte is decomposed 
by a current of electricity, the resolved ions have a ten- 
dency to reunite, thus setting up an opposing electro- 
motive force to the decomposing current. This tendency 
to reunite is commonly teimed “ chemical affinity.” The 
electro-motive force of tho decomposing current must 
therefore be greater than that duo to tho chemical affinity 
of the resolved ions. For example, when water is 
decomposed by a current of electricity into its constit- 
uent ions, oxygen and hydrogen, the opposing electro- 
motivo force duo to tho chemical affinity of these 
two gases is about 1*5 volt; therefore, to decompose 
water, the battery should liavo an electro-motive force 
greater tlimi 1’5 volt. (See Muuro & Jamieson’s “Elec- 
trical Foclcct Book ” for the way to calculate the opposing 
cleclro-motive force set up in decomposing any electrolyte.) 

Quantitative Laws of Electrolysis, — I. The amount of 
chemical action is equal at all points of a cii*cuit. 

II. Tho quantity of au ion liljerated at an electrode in 
a given time is proportional to tho strength of the current 
in amperes. 

III. Tho quantity of an ion liberated at an electrode in 
one second is equal to the strength of the current multi- 
plied by tho “ clcctro-chemical equivalent ” of tho ion. 

The almve rules apply not only to tho decomposition in 
a depositing bath, or outsides tho battery, but also to that 
taking place inside the charging battery itself. 

One ampere decomposes *00001)46 gramme of water 
per second, libemting -0000106 gramme of hydrogen and 
-0000840 gramme of oxygen. 

The Bmoant in gi-ammes of any other ion liberated from 
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an electrolyte in one eecond bj a current of one ampere is 
given by the electro-chemical equivalent of the ion. The 
clcctro-chemical equivalent of any element is found by 
multipMng its chemical equivalent (or atomic weight 
valency) by the equivalent for hydrogen — ^viz., •0000106. 

If C current in amperes) CT = Q — quantity in 
T ssss the time in seconds) coulombs, 
z =sthe electro-chemical equivalent, 

10 *= the weight in grammes of the ion (or element) 
liberated ; then 

10 = CTs = Qz. 

Weight of Metal deposited from a solution of any of 
its salts by n current of 0 amperes in T seconds is 

70==CTs=- -0000105 CaT, 

where a is the chemical equivalent of the metal. 

Example. — A current of *6 ampere passes through a 
solution of cyanide of silver for ten minutes; weight of 
silver deposited — 

= X 10' X 60" X *0011340 = -0000105 X -6 X 108 
X 10 X 00 = *3402 gramme. 

ELECTBO-METATiiiUiiGY lias two departments, which 
are distinguished by the pr(5paration of the surfaces to 
be coated. 

Electro-plating is the production of adhesive deposits, 
and depends on the absolute cleaiiness of the inetal-surfaco 
coated. 

Electro-typing is the production of removable deposits 
from either non-mctallic moulds, rendered conductors by 
blackleading or by silvering, or from metal -surfaces, 
whoso cleanness is destroyed either by blackleading or by 
rubbing with turpentine containing a trace of wax. The 
preparation of tlie objects depends (1) upon the class of 
deposit required ; (2) upon the nature of the object itself. 
In all cases ordinary dirt, nist, &«., must bo removed, as 
the deposit reproduces every feature of the surface, even to 
a finger mark. 

Copper, brass, zinc, and the noble metals are cleaned 
by the suitable acids which act on them. Such cleaning 
solutions may bo prepared for diflurent metals as follows, 
recommended by J. T. Sprague : — 

Hydro- 

Water. Nitric. Sulphuric, chloric. 
For copper and brass, 100 ... 60 ... 100 ... 2 


Iron, 100 ... 2 ... 8 ... 2 

“ (cast), ... 100 ... 3 ... 12 ... 3 

Zinc, 100 ... — ... 10 ... — 

Silver, 100 ... 10 ... — ... — 


It is best to make two such solutions; one being reserved 
for a 6nal dip, daring which a strong action occurs upon 
the surface. As this bcor)mes weaker it can bo used fur 
the first cleansing, accompanied hy occasional rubbing witli 
sand, &C., according to the nature of the object. 

Lead, tin, and pewter must not bo placed in acid, but 
are cleaned by aid of caustic soda. 

Objects must be carefully freed from acids if tliey are 
to bo transferred to silver or gold solutions, but less care 
is necessary for obje&U cleaned in soda, nor is tho same 
care necessary in transferring objects cleaned in acids to 
an acid-coppering solution. In such cases the best plan 
is to dtp into clean water, and at once transfer to the 
dejnsiting celL 

The solutions used to deposit from must lx* adapted to 
tho object to be deposited upon, and must have no action 
or but very little upon it, though cyanide of silver and gold 
hav3 some chemical action upon copper aud brass, whl^h 
should bo resisted by connecting the object to the electric 
cirenit before immersion. 


Suitable solutions can generally be made by passing a 
current from a plate of the required motal into a solution 
of the solvent, though it is better to prepare them chemi- 
cally. Thus copper docs not dissolve in dilute sulphurio 
acid, hut it will dissolve and make a good working solution 
if the current is passed through a plate of copper. Silver 
Bolulion may be thus prepared hy using'anodes of silver in 
a solution of G oz. of cyanide of potassium to the gaUoii 
of water. For gold the best solution is the cyanide of gold 
in cyanide of potassium. It may be advantageously pre- 
pared by the current process, bocauso of the risk of loss of 
metal in precipitation, but tho chemical process gives the 
best result ; using chloride of gold in place of nitrate of 
silver, the process is exactly tho same as for silver solution. 
This solution is worked hot, at about 160° Folir., and tho 
result depends upon proper management of tho heat and 
current strength, and the articles should he kept, In con- 
stant motion. The colour changes very rapidly, and the 
process can he mastered only by practice. A solution for 
dep(>siting Iron can be made in like manner with one part 
of sal-ammoniac in ten of water; so also may a nickel 
solution, but tho best solution (the double sulphate) cannot 
be so made, because it is insoluble in excess of sulphate of 
ammonia. To prepare solutions in this manner large anodes 
should bo used, and small cathodes, which shoTild be con- 
tained in a porous cell ; the operation is complete when a 
deposit begins to form on the cathode. Tho best solution 
for copper is a saturated solution of sulphate of copper, 
mixed with ono-quarter of water containing one-tenth its 
volume of oil of vitriol. 

Iron and steel ore usually coatwl first w'itli a film of 
copper, as silver will not adhere to them. 

Adhesion of the plating is rendered more perfect by 
amalgamating the ol)jcct8 before silvering and gilding; 
this is effected by dipping them in a solution of 1 oz. of 
nitrate of mercury in a gallon of water, which is well 
brushed over the object. 

Platinum is deposited from several solutions, of which 
the best is the precipitate formed by soda or ammonia in 
platinic chloride dissolved in oxalic or citric acid. 

The metal deposited is always porous, aud will not pro- 
tect tlic metal beneath it against the action of acids. 

Until within the last few years large batteries, such as 
Smee's and Danicirs, were used botli for electro-plating 
and clcctro-typing, but now that dynamo-elcctric machines 
are made with such perfection they arc being fast intro- 
duced. 

The advantages of dynamos over batteries are (1), tliey 
are cheaper to work ; (2), they arc always ready for work ; 
(3), wliero steam-power is already on tho premises the cost 
of running them is scarcely appreciable, and they require 
very little attention ; (4), they take up less room than a 
quantity of cells ; (5), they are much cleaner and easier 
handled than batteries ; (6), any desirefi enrrent may at 
once be obtaiped, or any number of baths may be worked 
in series by simply driving tho dynamo faster or slower as 
required. 

One of the most successful dynamos for electro-plating 
and dectro-typing purposes is that shown in the cat on 
following page, made by Messrs. Siemens Brothers, Lon- 
don. It is suitable for producing heavy deposits of copper, 
and is that known as their CgO machine. It works through 
up to four cells, arranged in series, and deposits in eadi 
cell 7 oz. of copper per hour, requiring only IJ horse- 
power to drive it ; it is driven at from 400 to 900 revolu- 
tions per minute, according as one, two, three, or four baths 
are worked hy it in series. In the case of heavy electro- 
t;^ing, where it is advisable not to stop the dynamo during 
night, a small gas engine will be found hsdul after the 
machinery of kfge works is stopped, or the introduction 
into the circuit of a few voltaic cdls, so as to prevent layers 
being formed. Dynamos of very small dimensions, for silver 
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and nickel electaro-plating and gilding, as wcU as large djna> 
mos for the olectro-doposition and refinement of copper 
upon a huge aealo^ oiUier from crude copper or from a 










Dynamo for Eleotro-depoBltion. 

solution, are now being worked with marked success. In tical. Tli 
America Mr. Mackay, the Californian millionaire, uses a See Ei'it; 
steam engine of sevt'ral hundred horse-power driving an BLBM 
immense dynamo for depositing copper on steel wire to have neve 
foiTO aerial line telegraph wires — the steel heart giving the matter, 
required strength, and tlie cupper coating the desired con- elements, 
ductivity for long lines. by fresh c 

In actual practice if the current is taken from a dynamo the si/mbt 
the depositing cells are arranged in series, so that the E.M.F. atomic mi 
would require to bo for four cells at least, 

4 X -880 = 8-841 volts, {?&1. 

Mid the cuirciit in the dreuit to deposit 1 Ih. of copper 

per hour in tlie whole four cells (or } lb. per cell) would be Arsenicur 

Hi j kt 1. * s.* Itariunif . 

- = 114 amperes. Also, so much power is spent m uiBinuth 
® . V Boron, 

friction of bearings, heating of dynamo, &c., that it has Bromine, 
been proved from trial with a Siemens* CgO dynamo run Cadmium, 
at 900 revolutions per minute, using four depositing cells ^Jcluin’ 
in series, that it takes *85 indicated horse-power to deposit oarbon, '. 
1 lb. of copper per hour, or one horse-power deposits Cerium, . 
1*1 lb. of copper per hour. Larger machines are more 
effective, for a Siemens* Ci will deposit about 5 cwt. in cobajJ,*^.* 
twenty-four hours for 1 16 indicated horse-power, or say, 2 lbs. Copper, .' 
of copper per horse-power per hour, or *6 horse-power per Didymiur 
pound of copper deposited per hour, whidi is very econo- yfJJrSJe 
iqical. In the deposition of copper for the ordinary electro- Glaclnun 
typing of prinftig matter, 4 square feet go to the pound of Gallium, 
copper, BO that for every horse-power hour 64 square feet of 2®!?’ ’ ’ 
strongly deposited copper can be secured by moons of a good 
dynamo and a well-regulated depositing bath. Iodine,' ! 


SUnC'TUAAYi a term applied to a compound of vari- 
ous medicines, . united by means of symp or wine, and 
formed into a soft mass nearly of the consistence of honey. 

Substances in the state of powder or 
extract thus combined may be swal- 
lowed without their natural taste 
being perceived. 

SL'BGY (from Gr. ehgo8\ in Eng- 
lish, commonly means a short poem 
^ composed on some person*B death; 

also, in a more general sense, any 
t mournful or serious poem, as for 

\S instance, Gray’s “Elegy in a Country 

\ Churchyard.” Ik® Greek word eleyos 

1 was originally a strain of lament; 

ehyeitm, the form of versifiratiou in 

wllich such strains were first com- 
lil posed by the Greeks, that is, the 

L ill ' ^ combination of au hexameter and a 

fc 'll ^ J pentameter (commonly called long and 

' ifP- short) verse; eleytla, a poem niado 

X, II ^ ^ up of such verses. The elegiac was the 

1 il'ta' ^ variation from the hexametral or 

,| ''W ejdc measure, and the change of form 

coiTes])ondcd with a cliaiige of sub- 
Jll 3 '»ct; the poet in c)>ic coraposiUon 

iwili| keeping himself and the workings of 

"''iiili his own mind out of sight, while, 

4 on the ctmtrary, the free and full ox- 

,^1 presaion of the poet's feelings, as 

I . -^<j^l^^aflectcd by external circumatauccs, 
constituted the essence of the Greek 
*dcgy. Hence arises its variety; tho 
■ ^ poets soon abandoned the original snb- 

. 'iif _ joot of the verse, and attacked with 
their new weapon every kind of loftier 
... .. emotion and thought. Tho elegiacs 

of Calliims and Tyrta?us (the earliest) 
wore political and warlike; of Mim- 
nermiis, contemplative and melancholy; 
of Thcognis and Solon, moral and poli- 
tical. The elegiac was also a favourite metre for epigrams. 
See Ei'itiiiAM. 

BLBMBNTS, in chemistry, those substances which 
have never been resolved into two or more simpler kinds of 
matter. There are at present known about sixty-four 
elements, but tlie number is increased from time to time 
by fresh discoveries. We annex a list of the elements, with 
the symbol by which each is denoted by chemists, and tho 
atomic weight. See Atomic Tuicouy. 


Name of 
Kloineut. 


ByniboL 

Atomic 

Weight. 

Name of 
Element. 

Symbol. 

At-oiiiio 

Weisbt. 

Aluiuiuium, 


. A1 

2711 

Iridium,*. . 

. Ir 

107^ 

Antimony, . 


. 8b 

119<9 

Iron, . . . 
Lanthanum, 

. Fe 

66*02 

Arsenicuui, 


. As 

7609 

. La 

92*0 

Barium, . . 


. Ba 

137*2 

Lead, . . . 

. Pb 

206*9 

BiBinuth, , 


. Bi 

208 0 

Lithium, . . 

. L 

7*02 

Boron, . . 


. B 

10*9 

Magnesium, 

. Mg 

240 

Bromine, . 


. Hr 

79*95 

Manganese, . 

. Mu 

64*9 

Cadmium, . 


. Cd 

112*0 

Mercury, . . 

. Hg 

200*3 

Caosium, . 


. Cs 

183*0 

Molybdenum, 

. Mo 

96*0 

Calcium, . 


. Ca 

40*02 

Nickel, . . 

. Ni 

68*7 

Oarbon, . . 


. C 

12*003 

Niobium, . • 

. Nb 

940 

Cerium, . . 


. Ce 

92*0 

Nitrogen, 

. N 

14*046 

Chlorine, • 


. Cl 

S6‘45 

Osmium, . . 

. Os 

190*0 

Chromium, 


. Cr 

62*6 

Oxygen, . . 

. O 

16*0 

Cobalt, . . 


. Co 

68*7 

Palladium, . 

. Pd 

106*0 

Copper, . . 


• Cu 

63*84 

Phosphorus, 

. P 

31*04 

Didymium, 


. D 

96*0 

Platinum, . 

. Pt 

194*8 

I'.rbium, . 


. £ 

112*0 

Potassium, . 

. K 

39*14 

Fluorine, . 


. P 

19*1 

Rhodium, . 

. Ko 

104*0 

Glucinum, . 


. O 

9*6 

Kubidiiim, . 

. Rb 

86*0 

Gallium, . 


. Ga 


Ruthenium, . 

. Ba 

104*0 

Gold, . . . 


. Au 

196*6 

Belonlum, . 

• 8q 

79^6 

Hydrogen, . 


. H 

1*002 

Silicon, . . 

. Si 

38*0 

Indium, . . 


. In 

113*4 

Silver, . . . 

. Ag 

107*93 

Iodine, • . 


. I 

126*85 

Sodium, . . 

. Na 

23*06 
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N«ineo£ 

Element. 

BymboL 

Atomio 

Weight. 

Neimeol 

Elcineut 

Symbol. 

Atomio 

Weight. 

StFontiilin, 

. . 8r 

676 

Tltaninm, . 

. Ti 

60-0 

Sulphur^ . 

. . 8 

82-06 

TungRten, . 

. W 

184-0 

Tantalam, 

. . Ta 

182-0 

Uranfiira, 

. u 

120*0 

Tellurium, 

. . Te 

120-0 

Vanadium, . 

. V 

61-0 

Thallium, 

. . TI 

204-0 

Yttrium, . . 

. Y 

6517 

Thorinum, 

. . TU 

1167 

Zinc, . . . 

. Zii 

650 

Tin,. . . 

• . Sn 

117*6 

Zirconium, . 

. Zr 

69-0 


BL'BBCLSee Caxarium. 

the Latin form of the Greek elenchof, 
commonly translated by the words argumentum^ inquUitio^ 
conftttaiio^ and demonstration w of frequent use in the 
Aristotelian logic, and signifies argument, replication, n^fu- 
tation, or the point, subject, or nature of dispute or demon* 
stration. The sophism designated Jgnorntio elenchi^ that is, 
a real ignorance of, or sinister deviation from, the point 
under discussion, consists in proving sometliing irrelevant, 
and which, as it may bo tnio witlujiit alVeeting the truth 
of the real proposition, does not determine the ques- 
tion. Aristotle includes under thi.s designation the intro- 
duction of anything extraneous to the point in dispute; 
the disproving of what is not asserted, ns well as the 
proving of what is not denied. In all oases of irrelevant 
conclusion, when something is proved which does, not iu 
reality contradict the adversary’s proi^osition, the latent 
fallacy is best exposed by showing that both propositions 
may bo equally true. 

EL'BPHAMT (Elophas) is a gciins of Mammalia form- 
ing with the extinct genera MAaT(n><>N and Dinotiieuium 
the order PROnosoiDEA (proboscis-hearing animals), allied 
in many respects to the Ungulata, but. highly s])ecialized iu 
some characters, as the proboscis, skull, and teeth. Of 
this genua only two spccios are extant — one peculiar lo 
India, Ceylon, Cochin-China, Siam, Pegu, Ava, and the 
larger islands of the Indian Archipelago, Kkphas indiajs ; 
the other is a native of Africa south of the Saliara, Klephas 
africanun. The elephant of Ceylon and Sumatra is con- 
sidered by some a third species, called Elephax sumalranus. 
It is, however, now generally considered that the minor 
diflcrences of structure that divide the elepliant of Ceylon 
from that of India do not admit of specific distinction, and 
thalMcre arc in reality only the two species above men- 
tioned. Before adverting more particularly lo them, a 
few observations, necessarily brief, on the more remarkable 
structural peculiarities common to both njay be admissible. 

Skull , — The skull of the elephant appears to be enor- 



I 

Skull of Indian Elephant. 

monsly capacious, and the forehead nobly developed ; but this 
is all deceptive. The two tables of the bones forming the 
anterior part of the skull are separated from<each othelf'by 
a wide interval, which is divided into numerous cells, the 
whole occupying an immense space, behind and below which 


is the cerebral cavity, which compared with the magdtnde 
of tlie cranium is small ; hence it is that a ball strili^ the 
centre of the elephant's forehead will either pass over the 



Skull of African Elephant. 

cerebral cavity or lodge in the maze of cells without causing 
the animal to drop. 

The Proboscis or Trunk , — The enormous size of the tusks 
(incisor teeth), their position, and the development of tlio 
^vooli necessary for their reception, and which advance be- 
fore, and as it were hang over the mouth, render it necessary 
that some expedient be adopted in order to enable the 
elcjdmnt to obtain its food ; and this the more so ns the vast 
weight of the head and tusks is necessarily combined with 
such a shortness of neck, that it appears ns if the liead were 
fixed to the front of the body without the intewontiou of 
a decided neck. The limbs, liko thick columns, are organs 
alone of support and locomotion. They cannot bo used as 
are the paws of the squiri'ol. The elephant cannot browso 
on the leaves of trees or bushes, as do the rhinoceros and 
hippopotamus ; for the tusks and their alveoli prevent the 
application of the mouth, and, what is more, shorten the 
nasal bones so that the nasa! apertures of the skull above 
the alveoli seem as if pierced in the forehead. An upper 
lip of the common form, os in the liorso or the rhinoccius. 
is out of the question. The proboscis is therefore a special 
organ with many functions, being at once a delicate organ 
of prehension, a strenuous grasper, an arm of offence, and 
a pump for the suction of water. By its means the 
elephant feeds itself and slakes its thirst, or throws a 
shower-bath over its own body or over that of some un- 
fortunate offender. 

The proboscis or trunk of the elephant may he regarded 
as a muscular prolongation of tho nostrils, into which the 
upper lip also is blended. , , 

This proboscis Is of a / / ( 
tapering subconical form 
and has int6mally two 
perforations. On the ' 

upper Bide of the ex- Endof Elephent’s Trunk (proMe), 
tremity, immediately 

above the partition of the nostrils, is an elongated process, 
which may be considered as a finger ; and on the under edge is 
a sort of tubercle which acts os an opposable point, in short, 
as a thumb. Composed of thousands of muscles variously 
interlaced, this organ possesses the most complicated powers 
of mobility, of extension, and of contraction, and is Wdes 
endowed with exquisite sensibility. The length of this 
organ, from 6 to 8 feet, according to the height of the 
individual, supplies the place of a long neck; and by its 
means tho elephant not only gathers its Jood and feeds 
itself, but also supplies itself with drink. Sucking up the 
water till the two cavities of the proboscis are mled^ the 
animal curves it round, inserts the extremity into its 
mouth, and drives the water into its capacious throat 
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The young elepluint, however, be it observed, sncks in the | 
nsoal way — ^the teats of the female being placed between 
the two fore legs. 

^ LenUHon, — ^The teeth consist only of molars, and in- 
dsors called tnsks ; there are no incisors in the lower jaw. 
The molar teeth are composed of ribands of osseous sub- 
stance cased in enamel, and imbedded in a mass of cement, 
cortical substance, or crusta petrosa. These ribandsfwhich 
are distinctly seen on the crown of the molars, are trans- 
verse, and pass from side to side. A single grinder may, 
in fact, be regarded as made up of a number of distinct 
teetii consolidated into one mass. The molars of the 
elephant when perfect are not permanent, but are shed in 
due succession for six or eight times, perhaps oftener ; and 
this not from the rising up of a fresh tooth below the one 
it is to succeed, but by the rising up of a new one behind 
the olchone, and whicli, gradually becoming developed, ad- 
vances forwards as the old one wears away, till its last 
remnant is pushed out Hence more than one molar tooth 
and the anterior portion of another (on each side) are never 
to be seen through the gum of the elephant; as the latter 
develops, the former diminishes by attrition and absoiT)- 
lion. Each succeeding tooth is larger tlian its predecessor. 
As the lainiiite of the new tooth are successively perfcct(‘d 
tliey advance, and become worn long before the old ones 
arc ready to fall, so that an elephant's molar twth is never 
seen in a perfect state — for if it he not worn anteriorly, the 
posterior part is not formed, and the fangs are wanting; 
nor is the structure of the back part of the tooth perfected 
till the. anterior portion is gone. 

The tusks or upper iucisors of the elephant are destitnie 
of true roots, and have no othei* union to their deep sockets 
than tlrnt of close contact; they resemble a nail driven into 
a plank, and by gentle and continued pressure may have 
their direction altered. They consist of concentric layers 
of ivoiy, and grow by the continued deposition of these 
layers added internally; for the pulp or core, vrhich 
deposits the ivoiy, fills tlie cavity at the base of the tusk, 
and arises from the bottom of the socket. It is of great 
size, and has no organic union wdlh the tusk it secretes. 
Bullets are sometimes found embedded in the ivory. In 
these instances the bullet has entered the socket and lodged 
in tlie bultom of the hollow base of the tusk, and the pulp 
or core in that hollow has kept covering it with layer after 
layer of ivory, the tusks advancing in due proportion, till 
at last, from being in the hollow, the bullet attains the 
solid centre of the tusk, being moved further and further 
forwards by each deposit of ivory within its hollow base. 

The tusks are not shed os the molars, but a permanent 
pair succeed a dedduous pair shed between the first and 
second years of existence. The tusks vary in size and curve. 
In the African species they arc generally very large, some- 
times even in the female ; but in the female of the Asiatic 
species they are small, and in Ceylon they are generally 
absent in both sexes. They grow to a very great size, 
weighing in some eases as much as 200 lbs. Darwin con- 
siders the feeble development of the tnsks in the females aE 
evidence tliat they were acquired by the males throngl] 
sexual selection as weapons for fighting with other males. 

Skeleton. — In the Asiatic elephant the skull is more 
elevated and pyramidal than in the African, and the from 
is concave. In both the nasal bones are mdimentary ; tin 
lacbzymal bones are entirely wanting. The spinous pro< 
cesses of the dorsal vertebre are extremely long and stom 
for tlie attachment of the snspensory ligament of the bead 
(ligamentum nuehce). The number of dorsal vertebrse varies 
in the diflerent species from nineteen to twenty-one. The 
boqes of the Ijinbs bear almost perpendicularly on each 
> other, and the Aigh-bone is destitute of the round ligament. 
C^vidcs are altogether absent. The hind limbs are smalle; 
thun the fore pair. The limbs are very massive, and th< 
upper segment of the limb is of great length, so Hiat the 


tnoe IS placed nearer the ground than in most animals ; 
'rom this circumstance arose tlie popular belief that the 
ilophant either had no joints in his legs or that bent 
in a contrary direction to that of other quadrupeds. The 
toes are five on each foot, complete in the skeleton, but 
80 buried in the coarse skin of the limb in the living 
animal that the horn-clad tips alone are visible, and these 
lot always, for in the Asiatic species four nails only appear 
in the hind feet, and in the African species only three. 

S^es . — ^The elephant possesses the senses of sight, 
hearing, taste, and smell in groat perfection ; and its pro- 
boscis is an organ of tonch and an instrument of prehension. 



Asiatic Elephant {Elrphaa indicus). 

The eye is small, but quick and lively; the tongue is 
smooth and pointed. 

The external appearance of the elephant is so well known 
that it is unnoce.ssary to dwell on it. The colossal body 
8 covered with a thldc skin, almost entirely hairless in the 
existing species. The maximum height of both spo^s is 
about 11 feet. Up 

Ilahita and Utility to Man . — In a state of nature tho 
elephant lives in herds under the conduct of adult mules. 



African Elephant (EUphaa a/ncanus). 


They feed on herbage, maize, twigs, and inots, and often 
cximmit serious depredations. Prom time immemorial the 
art of capturing wild elephants and training them to serve 
man has been practised, and is still continued in India. 
Formerly elephants were employed as engines of war, fltad 
turrets bearing armed men were fastened on thdr backs; 
they were taught the executioner’s dreadful trade; they 
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ivere adorned with trappings, and ]>araded to swell the 
state of princes ; they bore the Oriental sportsman in the 
great hunting matches; they were educated as combatants 
in the arena, being matched against each other and against 
tiio tiger ; and they were trained as beasts of burden. The 
liomans not only slaughtered those animals in the games 
of the circus, but taught them to dance and perform antics, 
in order to amuse a rude multitude. In our days an 
elephant often delights a British audience by its unwieldy 
])orformance on the boards of tlio theatre. At all times the 
ivory of the elephant has been in request, and is still an 
important article of commerce, in Africa the flesh of the 
elephant is relished by many tril) 0 s. TJie ancient Itomans 
considered the tnink as delicious, and Le Vaillant H])eaks 
of the foot as a dish for n king. 

It was of llip Afriam elc])liaiit tlwit Pyrrhus and after- 
wards the (Inrthagiiiiaiis anciently availed themselves as 
an arm of -war ; and tliis was the speeics wliicli Hannibal 
carried into Italy, and with which tiic Hoinans first became 
practically acquainted. The first elephants seen in Rome 
were four captured from Pyrrhus at B(*neventum, ii.c. 27(J. 
The Carthaginians at t)je time of the war in Sicily )md 
hUills for SOU war elephants "at Carthage alone, n.t!. 255; 
and Hasdrubal led 140 into the field against tlic Romans. 
Hannibal, in 220, took thirty-seven witli him on In's nmrcli 
f ivm Spain to Italy. The elephants exhibited in th(' Roman 
arena by Cinsur and Pompey were African. .Tulius Caesar 
is said to have brought an elephant to Britain n.<;. 54, hut 
doubt is thrown upon the statement. Of perfect authen- 
ticity, however, are the war elejdiants used by the Emperor 
Claudius against the Britibh chief Caractacus in a.i>. 43, 
clad in mail and bearing (m tlieir backs turrets filled with 
slingers and bowmen. At the present time elephants arc 
used in war only in Asia, and even Ihcre their use is almost 
abandoned. 

The so-called “ white ” elephants are not pale varieties of 
the Indian elephant, hut are merely aflccted with a peculiar 
condition of the skin. True albinos are sometimes mot 
with, the whole of the body being of a pinkish colour. A 

white ” elephant was brought to England in 1 884 and 
watfjpepositcd in the Gardens of the Ztiological Society 
en r&ute for America, having been purcliased by an enter- 
prising American showman. This elephant , though scarcely 
deserving the epithet “ white,” was in several respects quite 
unlike any of its kind before seen in England. The 
general colour of the body was as dark, or darker, tlian 
that of other elepliants, being of a bluish-slaty hue. There 
were, however, certain patches where the pigment or 
colouring matter was absent, the skin being of a pale 
reddish-brown colour. These patches were disposed sym- 
metrically on both sides of the face, descending to the 
chest and trunk, with smaller patches behind the oars 
and on the outer sides of the limbs. Professor Flower, 
after examining the animal, decided that the peculiar 
inarkisg was due to a local deficiency of the opiderinic 
pigment, and not to any skin disease. Such peculiarities 
of colour, together with some otlier characteristics, as the 
possession of hazel eyes, and five nails on each foot, entitle 
the elephant who unites them in his person to considerabio 
respect in Burma and Siam. The kings of botli these 
countries claimi as ^ one of their titles, the designation 
“ Lord of the White Elephant.” 

The distinctiosB between the Indian and African elephant 
may bl summed up as follows : — 

lEle/fhas indicus. — Head elevated and pyramidal, front 
concave, molars presenting on their surface transverse, 
parallel, wavy ribands of enamel ; ears small or moderate, 
pendent ,* nails on the hind leet, four ; tail tufted, with a 
brush of bristles on each side at the tip. 

HUphas cr/4*fcantts.— >Top of the bead low' and rounded, 
front rather convex j ears of immense volume, triangular, 
extending over the shoulder, and hanging w'ith the tips 


below the throat ; molar teeth with tbo bands of enamel 
forming lozenges on the surface, touching each other along 
the centre of the tooth ; nails on the hind feet, three. 

These diflerencos are considered by some naturalists 
Buflicient to justify the separation of the African species 
as the type of a distinct genus, Loxodon. The gulf, how- 
ever, between the two existing species 4S bridged in many 
ways ny fossil elephants, and the proposed separation is 
seen to be quite unjustifiable. 

FoBiil SpecieB . — ^Tho third and fourth divisions of the 
Tertiary fresh-water deposits abound in extinct species of 
recent genera, and among them are the remains of fossil 
elephants of more than one species. The alluvium, the 
crag, the ossiferous caverns, tbo osseous breccias, and the 
Sttbapenninc formations afford the most numerous examples. 
Fossil bones of the elephant are common in our island and 
in v.'irions parts of Eurtipe, Asia, and America. Teeth 
and tusks abotmd in Russia and Siberia and the arctic 
marshes ; the latter in so high a state of preservation that 
they constitute an article of commerce ; indeed, Siberian 
ivoi 7 forms the principal material on which the Rus.sian 
ivory-turner works. 

Of these fossil elephants the most interesting is the 
Mammotit (JhlkphaBpTimlgmiu»\ which closely resembled 
the Indian species, but was clothed with a tliick woolly 
fleece. It ranged over the northern regions of both hemi- 
spheres. Ehjihas antiqnuB and ElephaB meridionalitt 
were distributed throughout Km ope in IMioceno times, 
occurring in Britain, which at that time was not separated 
by the sea from the rest of Europe. 

ELEPHANT SHREW is the name given to the 
species of tlie family Macroscelididaj, winch arc terrestrial 
Inskctivoka, distinguished by the great length of the 
metatarsal bones and the possession of a lung proboscis- 
like snout, having nostrils ut its apex. The hind limbs 
are longer tlmn the fore pair, and in consequence in their 
mode of progression they somewliat resemble kangaroos, 
proceeding by a series of leaps. The typical genus, Ma- 
croscelides, contains nearly aU the members of tin’s family. 
Tlie Common Elephant Shrew {MacroBceUdes typicuB) 
inhabits the open country in the interior of South Africa, 
where it is found inhabiting open arid plains, particularly 
such as bear a thin coating of brushwood. It lives in 
burrows under ground, the passage to which is usnally for 
some distance below the surface almost perpendicular ; it 
vacates these during a great portion of tbo day, and is 
emjdoyed either in seeking its food, which consists of 
insects, or in basking in the sun’s rays. 

The elephant shrew is browm ahr ve, brightened by an 
intermixture of tawny, the under surface being whitish ; 
the extremities are covered with a very sliort whitish hair. 
The cars are large and round ; the tail is long, and thinly 
clothed with a stiff, short, black hair; there are long 
whiskers nc.ar the base of the proboscis, each hair varie- 
gated black ^nd white; the claws are short, black, com- 
pressed, and pointed. The length of the body from nostrils 
to root of tail is 4f inches; that of the tail, d| inches. The 
colour of both sexes is nearly alike. The dentition is as 
follows on each side : — Incisors, f ; canines, } ; premolars, 
I ; molars, } ; a fourth small molar is somedmes present 
in the lower jaw. 

Besides several other South African species, one bos 
been found in Algeria and Barbaty. Another species 
{MacTOBctlideB UlsradactyluB^ often made the type of a 
new genus, Petrodromus, has only four toes on its bind 
feet. It lives among bills and rocks on the Mozambique 
coast. In the genus Rhynchocyon are placed four closely 
allied species from East Africa, differing cfjQsiderably both 
in structure and habits from Macroscelides. All the feet 
have only four toes, and the outer toe is reduced in size. 
There is only one smsdl incisor on each side of the upper 
jaw, and these fall out after maturity. The two bones of 
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tlie forearm are separate. All the species are nocturnal 
in thdr habits. 

XLBPHAN'TA» or SBAPOREB. Is a smaU island 
about 7 miles in circumference, situated between the island 
of Bombay and the Marhatta shore. The name Elephanta 
was given to the island by the Portuguese, from the figure 
of an elephant cut ^t of the solid black rock on the accli- 
vity of a hill about 250 yards from the landing-place, and 
which is a' conspicuous object in approaching the island. 
The elephant is about three times as large as life, rudely 
sculptured, and very much dilapidated by the weather. An 
animal on the back of the elephant has been conjectured to 
be a tiger, but has no longer any distinguishable shape. 
The island contains also a large temple-cave, which is about 
half-way up the steep ascent of the mountain or rock out 
of which it is excavated. The length of this temple, meas- 
uring from the entrance, is 130 feet, and its breadth 123 
feet; th% floor not being level the height varies from 15 
to 174 feet. The roof is supported by twenty-six pillars 
and eight pilasters, disposed in four rows. Along the sides 
of the tcinplo are cut between forty and fifty colossal 
figures, varying from 12 to 15 feet high; none of them 
are entirely detached from the wall. The statues are de- 
signed with great spirit, and the execution has much beauty 
and elegance. Facing the main entrance is an cnormons 
bust with three faces, reaching from the pavement to the 
ceiling, which has been conjectured to be the Trimurti or 
Hindu Trinity, Brama, Vishnu, and Siva; but Bishop 
Heber was of opinion that it is Siva only, who is sometimes 
represented with three faces. The pillars and figures have 
been much bntken and worn away by the weather, and the 
process of decay is still going on. Nothing is known as to 
the time when the cave was excavated, nor whether it ever 
had an establishment of priests. Bishop Heber conjectures 
it to be a temple to Siva, and that the sculptures have been 
made within a period more recent tlmn might bo imagined 
from their dilapidated state. 

XLBPHANTl'ASIS, the name given to a disease 
which is endemic in India, China, Arabia, Egypt, the West 
Indies, and some parts of America, but which occurs very 
rarely, if ever, in cold or temperate climates. It is charac- 
terized by fever, which is of a I'ccurrciit character, inflam- 
mation of the skin and areolar tissue, followed by an 
onormous thickening of the skin of some part of the trunk 
or limbs, notably of the legs and genital organs. The 
integument fonns into hard masses and folds, having a 
rough surface, causing the affected limb to resemble the 
leg of an elephant, whence the name of the disease. The 
causes of this complaint are somewhat obsemre, but certain 
conditions of soil and climate seem to be necessary for its 
production, and though no race is exempt from the disease 
the white races are much less subject to it than the dark. 

In some forms of the disease its onset is signalized by 
high fever, intense pain, and strong inflammation, while in 
otWs there is but little pain or disturbance of the general 
health. It has little influence os a rule in shortening life, 
hut when a limb is affected the muscles undergo atrophy 
and degeneration, and it becomes nseless, and when the 
scrotum is implicated the tumour often becomes of enor- 
mous size. Though it may seem incredible, it is a fact 
that such tumours have been fonnd, which ^ter removal 
by a surgical oporatidn have weighed over 100 lbs. 

In the enre of ibis disease but little has yet been done 
hy the adoption of consUtutional treatment, but when in 
Sts earliest stages the disease has often been checked by 
the refnoval of the patient to a different climate and sur- 
roundings. The application of tight wet bandages to the 
affected limb has also been tried with success, and many 
eases liave been# permanently cured by proper sur^c^ 
treatment. 

The term elephantiasis has also been used to desigpate 
the disease of leprosy, and the latter is still sometimes 
you V. 


referred to as Elephantiasis Grncorum. For an account 
of this B')e Leprosy. 

ELSPHAN'TOPXJ8» a genus of plants belonging to 
the order Compositjb and the tribe VemoniocosB. EU- 
phantopui scahtr grows in dry elevated positions, and is 
found throughout tropical Asia, Australia, and America. 
It has a stem a foot high, with the heads of p^c red 
flowers on long stalks. The roots are fibrous. Both the 
roots and the leaves are reputed to have active medicinal 
properties. The natives on the Malabar coast use a de- 
coction of them in cases of dysuria. Besides this cosmo- 
politan species, there is one a native of Senegambia, while 
the remaining eight or ton are fonnd in tropical America. 

In this genus the flowers are all similar and tabular, 
from two to five form a head, and a number of heads are 
collected into a head-like cluster ; the corolla is cleft on 
one side, and the pappus bristles are generally chaff-like. 

BUCPHANITB FOOT is the common name for Tes- 
iudinaria elephantipa [sec DioscoREACEiE], and is also 
applied to Elephantoi^us. 

XLETTA'BIA. Sec Cardamoms. 

XLZUSIN'ZAN BiySTKRZXS. It says much for the 
sanctity of a solemn oath that so few men have divulged 
the harmless secrets of the Freemasons, but the Klcusinian 
mysteries offer a more striking example still. Existent 
from the earliest times down to tlie suppression of paganism 
by the Emperor Theodosius, not a single traitor betrays 
tlieir hidden ceremonies ; and search as we may, and un- 
ceasingly do, they remain to ns a profound enigma still. 

The myth of Dkmftj'ER is elsewhere told; and in her 
wandering and lamentation she came to the little village 
of Elcusis in Attica, knowing the* secret of her daughter's 
residence in the under-world, hut unable to rescue her 
thence. She abstained from the divine ambrosia, and 
lived on mortal food ; and of that took so llttlo that her 
emaciated form was not recognizable as that of a great 
goddess. Sitting by the well at Elcusis under the olive- 
tree, over after held sacred, she was found by tho daughters 
of Kelcos, fetching water in their brass ewers, and gained 
employment in their family as a nurse. In gratitude she 
prepared her baby charge for eternal youth and immortal||y 
by nightly plunging him into fire — had not his moth& 
played tho spy. Discovered, the goddess ceased her task, 
commanded a temple to bo built and Kumolpus to be the 
priest; in fiict the great family of the Eumolpidse always 
retained this honour. To Euinolpus she dictated the 
multifarious six days’ worship, and enjoined secrecy. The 
Homeric Demetcr’s hymn, to us so delightful a myth, was 
to the Athenians the purest truth ; tho well, the stream, 
tho tree, the temple, they knew them all. A maid servant, 
lambu by name, had cheered the sorrowing bereaved mother- 
goddess by her merry quips and pranks; ever after on 
returning from tho mysteries to Athens, the bridge over 
CephisBus found its pscudo-Iambd joking and girding at 
her (or his) fellow pilgrims, and not sparing tho great ones 
of the state. Demoter lived on barley-water with mint, 
and this peculiar brewago was part of the sacred food 
of the mystics. 

In February each year at Agras on the Ilissns, outside 
Athens, were held the lessor mysteries. These were in 
honour of Fersephone, and preparatory to the greater 
mysteries. The Mpstas^ or Mystics, thus partly initiated, 
went in the September of the following year to Eleusis 
for tho latter. These evidently enacted the Demeter-idyll 
in considerable detail, each day beai'ing its pai't. Banquets 
of special food all relating to tho corn-goddess, day pro- 
cessions bearing pomegranates, night processions wandering 
with torches searching for tho lost goddess-child, Ac., filled 
up the six days appropriately, and gratified the crowds who 
assembled. Then all bnt tho mystics were dismissed 
the mystagogno or hierophant ; the second oath of secrecy, 
more stringent than that sworn at the Hissus, was laid 
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upon tlie aspifuntSi and all were led in perfect darkness 
into the temple. Here we are told awful ceremonies were 
performed and wonderful secrets revealed— the mystics, 
now epoptoi or initiated, being dismissed with the inex- 
plicable sacred words ns their several turns 

were over in the long initiation. Then on the seventh 
day all returned to Athens. An eighth day, in honour of 
Asclepius, who was said to have arrived too late and to 
have been specially initiated, accommodated those detuned 
on their road, and a ninth was devoted to final public 
ceromomes and the jokes at the Oephissus. 

As said above we know nothing regarding the sacred 
rites or doctrines. A few guarded allusions here and there 
have been held to warrant the assumption that a high 
monotheism (probably borrowed from the secret priests - 
mysteries in Egypt) was revealed ; and it seems a very 
fair inference from the general myth and from these 
scattered and dim remai’ks of tlio ancients, that the com- 
fortable doctrine of the immortality of the soul there 
cheered the sorrows of bereaved pagan relatives. Those 
who have given the most attention to this obscure subject 
think the mysteries likely to ho older than the Homeric 
und Hesiodic thcogouy; older, simpler, and purer; a faith 
enriched with lofty Greek and Egyptian speculation, based 
on the simple love of nature, rejoicing in the ovcrlasting 
types of the bm*icd and yet after-sprouting seed, of the 
gladness of spring coming ever after the icy hardness of 
the killing winter. 

XUBVATION, or UPHEAVAIi, is the tenn used to 
denote such movements in the earth’s crust as cause either 
the emergence of dry land from the sea, or an increase in the 
average height of already existing land above the soa-level. 
Elevation sometimes takes place with great rapidity when 
caused by earthquakes or volcanic eruptions. In 1822 an 
earthquake raised u large portion of the Chilian coast 3 or 
4 feet above its former height. In 1811 an island arose 
in the Azores from 20 fatlionis water; similar cases have 
been recorded in other disturbed districts. But coses of 
sudden elevation, such as those just mentioned, are of very 
rare occurrence; and the process, in other instances, is 
exceedingly slow. Occasionally elevation goes on at a 
sufficiently rapid rate for its results to come under man’s 
observation. Thus, from the records of the Dutch expe- 
dition to Novaia Zemlia in 1594, we find that the sea 
bottom along part of its coast must have risen about 100 
feet between that period and the present time. An island 
found in 1760 near Cape Sviatoi was observed to be joined 
to the mtunland sixty years afterwards. Some islands at 
Spitzbergeu have become joined to the mainland within the 
last 200 years. But the chief evidences of elevation are 
of an indirect character. Such are the existence of the 
shells of shellfish, or the marks and borings produced by 
themt at some distance above the sea-level, and in sufficient 
abundance to preclude the idea of their being stray instances 
thrown up by a storm. Cases of tills kind occur on the 
Scandinavian coast. The pillars of a temple of Jupiter 
Serapis, in the Bay of Naples, exhibit shellfish borings 20 
feet above the present level of the Mediterranean, proving 
a submergence and subsequent elevation of at least that 
amount. When the shells of mollusca which are known 
to live below >he low-water mark are discovered at or 
about the high-water mark, it is clear that elevation must 
have taken place ; evidence of this nature is afforded by 
the shells of Pholas dactylus on the Ayrshire coast, and 
cl Mya iruncata on tliat of the Frith of Forth. Again, 
elevation is proved hy the existence of sea-worn caves 
above the sea-level, and also by raised beaches,” that is, 
high flat terraces above the sea-level, but which, from their 
being composed of sand, broken shells, &c., have evidently 
tbeen at some time part of a sea-shore. Such raisod' beaches 
are found in many parts of our own coasts, some of 
them being as much as 100 feet above the sea. Cases 


are recorded on the Chilian coast where they are at present 
over 1000 feet above the sea-leveL The existence of marine' 
organisms in any rock is proof that that rock was once 
beneath the sea-level, and hence discovery of shells at the 
summits of mountains in tho Alps and even loftier chains 
shows the enormous extent to which elevation has taken 
place during past times. Indirect proofs of elevation 
during the human period are afforded by the discovery of 
human remains in South American raised beaches, and by 
ho fact that piers and harbours are sometimes found somo 
teight above the present high-water mark. 

The question has been raised as to whether elevation is 
caused by a fall in the level of the sea arising from its 
alteration in bulk or form, or by an absolute upheaval of 
parts of tho solid portion of the e^h’s omst. The majority 
of geologists adhere to the latter view. This upheaval, 
where not manifestly volcanic, is (^neially supposed to be 
due to tlie shrinkage and crumpling of the eortli’s crust 
consequent on its cooling. But no explanation has been 
afforded of sufficient force to compel the generd assent of 
geologists. 

aXSVATIOK OF TBB BOST (Ut /iostta, sacri- 
fice, 1.6. of the J^amb), one of the most important parts of 
tho Roman Catholic ceremonial of the mass. The priest 
after liaving consecrated the sacred elements, and thereby 
(according to the doctrine of transubstantiation) changed 
tliem into very God, holds them high above his head that 
all in tho church may sec and kneel and adore. At the 
same moment a smaJl bell gives notice of tho act to thoso 
in the street or near by, that they too may join in the 
devotions of the congregation. 

3BLBVEB. For some properties of this number see 
PivisnuLiT Y OF Numbers. 

IBUEVliNTB. In music aii Eleventh is an interval of 
seventeen semitones, that is, of an Octave above a Fourth ; 
os from c' to As regards the interval and in har- 
monizing the usual rule is followed, and an Eleventh or 
an Eighteenth is held to represent a Fourth, and is so 
treated. But in tho theoretical view of Discords the 
Eleventh and the chord of the Eleventh are of great im- 
portance. This chord is only taken on tho dominant. It 
needs no preparation, being a fundamental discord. It ia 
composed of the chord of the dominant Ninth (with eitiier 
a major or minor Ninth) and a perfect Eleventh added 
above it. The Eleventh usually remains while tho rest of 
the clinrd resolves; or else it resolves by itself, or with the 
Ninth if that is present, while the rest of the chord remains. 
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SXF, BLF'XK. Tho elf or beneficent dwarf, veiy tiny 
in figure, beautiful and good at heart, is a favourite charac- 
ter in Norse mythology. Tho elves live in **elfheim,” under 
their king, the olf king or erl king (erl Jodnig^\ and thenco 
at night they troop out, dancing by moonlight in the mea- 
dows, swinging round hand in hand in rings, whose marks 
are seen next morning by the darkened grass, or hovering 
round the sleepers whom they love, and filling their brains 
with happy dreams and fancies. 

As tho word elves had sometimes a less pleasant signifi- 
cation, black elves” being another name for the famifiar- 
dwarfs of Norse legend, we have somewhat unhappily 
adopted the French fairy” as a synonym for rif (olf of 
light), and have too often relegated ** elf ^ to mean only the 
tricky, mischievous, possibly ugly, elf of darkness. Tbe- 
French fie was our elf (of light), j^sne was the “ elfry,”^ 
the homo of elves or fdes C^elfheim*’); this we took as- 
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tho name of the realm of the king of laiiiy, or queen of 
faSry, whence our “faery queen;” and from that adjective 
to the usual meaning of “ fairy” as a noun was but a step* 

Returning to elves in the proper sense of the word, as 
“ elves of light,” we find them beautiful fair-haired beings, 
endowed with large magical powers, watching chiefly over 
the growth of plant%, some on land, some in water; loving 
men and helping them, marrying them sometimes, but 
fond of playing them tricks in a light-hearted way; dressed 
always splendidly, with mucli gold and jewels. Those who, 
as “ bonny Kilmeny ” did, sought them out at their revels, 
were drawn witliin the charmed ring, and never returned 
more to their kinsfolk, or if return Uiey did it was but to 
waste away, to pine and die within the year. In fact, it 
was rarely good, though so alluring, to have commerce 
with tho elves ; man^s nature and elf a were too dissimilar, 
and thorn who wore elfin armour or magic rings and jewels, 
though they profited by them for long, yet in tho end 
generally proved less happy than the more mortals. 

Klf is akin to alp^ and just as alp means both mountain 
pasture and mountain, so elf serves for spirit of the mea- 
dows and spirit of the gloomy bowels of the mountain. As 
has been said, the latter sense (though “black-elf” would 
bo tho proper word) now threatens to employ the word 
wholly. “ Elf-aiTows ” are, wo now know, the flints of 
prehistoric man, bnt they were set down as the work of 
tricksy malicious black-elvcs shooting at tlio cattle to be- 
witch them; “elf-fire” is a popular name for what else- 
where entices men to their death, as the “will o’ the wisp” 
(ignit fatuus)^ children are said to be “ elf-markcd,” and 
the blotches are held to portend a mischievous character. 

Nearer to the old meaning is the expression by which 
we describe the unkempt tresses of an old witch, or the 
tumbled tangled masses of a frolicsome girl’s hair, as “ elf- 
locks.” When maids arose from sleep with hair all in elf- 
locks, both tlie tangle and tho restless tossing of tho head 
which cansed it were set down to a visit from Mab tho 
faery queen. Merentio (“ Romeo and Juliet ”) says— 

“ This is that very Mab 
That plaits the manes of horses in the night. 

And bakes the elf-locks in foul sluttish hairs.** 

BLF-ARROWS* the popular name for the flint arrow- 
heads which were made by the ancient Britons; they are 
frequently found in England and Scotland. They resemble 
in appearance the arrow-heads wliich are still in use among 
tho Esquimaux, and which were used until a very recent 
period by some tribes of North American Indians. In for- 
mer times it was believed that they were made by tho elves 
or fairies, and shot from tho air by these creatures against 
horses and cattle, and sometimes against men, and this 
belief may still be found in some of the soclndod districts 
of Ireland. These arrow-heads were also often worn as 
charms against witchcraft, and water in which they had 
been steeped was supposed to possess considerable medi- 
cinal value. 

lSL'OIK» formerly called Moray or Murray ^ a county 
of Scotland, is bounded N. by tho Moray Frith, W. by 
Nairnshire, E. and S.E. by Banffsliire, and S. by Invemess- 
shire. The greatest length, from N. to S., is about 35 
miles; tho breadth varies from 8 to 16 and 28 miles. 
Elgin gained slightly in 1870 by an exchange of some 
small distriots with Inverness, by which both counties were 
rendered more compact. The area is 812,879 square acres. 
The population in 1881 was 48,788. Elginshire and Naim- 
shiie conjointly return one member to the House of Commons. 

The line of sea-coast measures about 80 miles, and pre- 
sents in some parts precipitous rocks, in others a beach of 
level sands. The low country forms a plun varying from 
5 to 12 miles in ^dth from the sea-shore to the moun- 
tainons district, and extending from the river Sp^ to the 
western bonndaiy. It is intersected by small ridges mn- 
ning nearly parallel with the line of coast. On the south- 


orn oonrse of the Spey are some considerable plains. The 
rest of the county is hilly. 

The rivers are ihe Spey, the Lossie, and the Findhom, 
which flow in a north-east and nearly pandlel course to 
the sea. The Spey has its source in the south-west part 
of Inverness-shire, and with its branches it discharges into 
the sea a greater quantity of water than the Thames. The 
Findhom rises also in Inveraess-shire, and passes through 
Elginshire near tho western boundary. Tho Lossie is 
fonned by the confluence of numerous streams in the centre 
of the shire; it passes to the north of the town of Elgin, 
and falls into tho sea on the eastern side of Loch Spynie. 
There is a good deal of salmon fishing in tho Spey and the 
Findhom. To the west of the estuary of the Findhom are 
some enrions shifting sandhills, with an average height of 
118 feet. The county contains several lakes, of which one 
has been drained for cultivation. 

A large proportion of Elgin is covered with forests and 
plantations, cliiofly of Scotch fir and larch. Tho rocks in 
the south consist of granite, felspar, mica, sandstone, slate, 
gravel, and rock crystal. The hanks of the Spey towm-ds 
its mouth exhibit secondary rocks of red sandstone, which 
dip into the basin of the Moray Frith, and oxtond west- 
ward thronghont tho northern plain of tho county. Nu- 
merous largo granitic bonlder stones, which arc used for 
building, are found far from their parent rocks. Many 
large and inexhaustible quarries of freostono are worked, 
especially near the coast. One or two quarries of slato 
supply tho county with roofing materials. Neither coal 
nor any metallic ores of importance are found. Peat is dug 
in various places. 

The soil of the lowland district is remarkably fertile, 
and is especially adapted for the growth of wheat, oats, 
and barley, of which it produces many heavy and luxuriant 
crops, a great portion of which is shipped for the Scotch 
and English markets. 'J'he climate of this part of the 
county is noted for its general mildness, dryness, and salu- 
brity, owing, it is thought, to tho low level of tho surface 
and to the absorbent sandy nature of the soil. Tho soil 
and climate of tho southern highlands are less favourable 
for the cultivation of grain, and a great portion of tho sur- 
face is still covered with native forests, or with uninclosed 
commons of furze and broom. Oats and bai*ley were for- 
merly the only kinds of grain, produced ; wheat, though 
now ono of the staple articles of commerce, is of compara- 
tively rocent introduction, and still more recent is the 
cultivation of pease, beans, clover, grasses, turnips, and 
potatoes; yet the turnip husbandry is very extensively 
and successfully adopted, and potatoes are common. In 
the year 1884 there were 105,1 00 acres under cultivation 
in the county. The Cheviot breed of sheep has been 
extensively introduced to cross the native brood. The 
breed of native cattle has been improved by importations 
from Skye, Aberdeen, and Argyle. 

Tho people of this county highly appreciate tho advan- 
tages of early instruction. Even before tho passing of tlio 
Scotch Education Act a well-conducted parochial school 
existed in every parish, and it was a rare occun’cncc to 
meet with a youth of cither sex, however humble, who 
was not able to read and vrrite. 

The chief articles of export from tlie county are corn, 
timber, whisky, and salmon. Ships are built at the Spey 
mouth of fir grown on the banks of the river, which is 
very dnrablc. The timber trade is one of the most flourish- 
ing in the county. Tho salmon sent from Elgin to London 
has sometimes amounted in value to j£l 00,000 in one year. 

The ancient province of Moray was much more exten- 
sive than the present connty; it extended from the Spey 
on the east to the Beauly on tho west, and from the 
to tho Grampians on the south. There are many anti- 
quarian remains in tlie county, comprising Dmidical 
temples, Danish fortifications, and medieval castlea and 
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churches. Among the principal are^Eing Sneno*s Stone; 
the remains of Forres Castle, supposed to have been a 
royal residence of Duncan, and afterwards of Macbetli; 
the Priory of Pluscarden ; the Castle of Loughnadurb ; the 
ancient palace of the bishops of Moray; and the chnrch at 
Biniio, one of the oldest places of worship in Scotland. 
There are also many fine baronial mansions in the county 
still inhabited. 

Elgin, the county town of the above shire, and a 
royal, parliamentaiy, and municipal burgh, situated on 
the Lossie, 178 miles from Edinburgh by rail and 584 
miles from London by the Highland and Great North of 
Scotland Railways. The small ri^cr Iiossie has a winding 
course on the western and northern sides, and is crossed 
by one iron bridge and three stone bridges. The beauty 
of the district around has gained fur Elgin the title of tho 
** Garden of Scotland.” Tho town consists of one main 
street, extending nearly a mile, and numerous narrow lanes, 
which intersect the main street at light angles and contain 
houses of ancient construction. Elgin, at the end of tho 
tenth ccntiuy, was an important place with a royal fort. 
The earliest charter was granted by Alexander II., in 
1284. At a remote era the neighbourhood was adorned 
with ecclesiastical establishments of monks and friars. 
One of the most interesting and magnificent ruins in Scot- 
land is the Cathedral of Elgin, whieli was founded in the 
year 1244. In 1890 tho Earl of Buchan, known as the 
Wolf of Bodcnoch, who was a natural sou of Robert II., 
burnt it down together with a coiiBidcrable part of tho 
town, in revenge for a sontenec of excommunication passed 
. upon him. It was immediately rebuilt in a style similar 
to that of the Cathedral of Lichfield, but on a scale of 
greater magnitude, and with more elaborate ornaments. 
The Regent Morton, in 1668, having stripped off the lead 
of the roof to procure money for the payment of his troops, 
this veuemblo specimen of arcliitccinre and scnlptnre was 
loft to decay. In 1711 the great central tower fell to the 
ground; hnt the two western turrets, the walls of the 
choir, and part of tlie navo and transept arc still stand- 
ing. Tho loftiness of the fabric, tho symmetry and unity 
of design, and the great profusion of sculpture, must 
oxcite admiration for the skill and perseverance of the 
artists. A college was attached to the cathedral, and 
included within its walls the house and gardens of the 
bishop and those of twonty-two canons. Part of the wall, 
which had four gateways, and was 900 yards in circuit 
and 12 feet in height, yet remains. On the south side of 
the town arc the ruins of a convent of Gray Fnnrs, and on 
A hill at the west are this remains of an ancient fort. 
Another canons relic of tho past until recently existed 
here, in the shape of a pond, known as the “ Order Pot ” 
(probably meaning the Ordeal Pot which was the last, 
or almost the last, representative in Scotland of the ponds 
where witches were dneked and thieves drowned. The 
Elgin Institution, for the support of aged persons and the 
education of youth, is a handsome quadrangular building, 
surmounted at the eastern entrance with a circular tower 
and A dome. The building, playgrounds, and shmhbery 
cover an area of about 3 acres. The objects of this charity 
are threefold — an almshouse for the aged and indigent, a 
school for the support and education of labourers' children, 
and a free-schodl solely for education. The parish church, 
in the centre of the town, is one of tho most elegant in the 
ni^rth of Scotland. It has a richly ornamenlod cupola 
f and A Doric portico. Grey's Hospital is a similar structure, 
with a Grecian portico and a central dome. The places of 
public worship are numerous, and include an Episcopal and 
a Roman Catholic chapel The Elgin Academy consists of 
three parochial schools of very superior character, and 
^thcro are also some smaller schools. There are^several 
endowed charities, and other religious and l^nevolent 
institutions. 


The population of the burgh in 1881 was 7287. Elgin, 
in conjunction with Banff, Cullen, Invemry, Kintore, and 
Peterhead, sends one member to Parliament. The popu- 
lation of the parliamentary district is 81,804, and the 
number of electors 8800. 

BLGXN, LORD. Thomas Bkuck, seventh Earl of Elgin, 
the distinguished collector of the Elgin Marbles, 'was born 
in 1771, and educated at Harrow and Westminster schools, 
and afterwards at the University of St Andrews. In 1799 
he was constituted ambassador-extraordinary and minister- 
plenipotentiary to the Ottoman Porte. It was while in 
this position that he was enabled to rescue the remains of 
Grecian art from destruction and oblivion, and thus to 
transmit his name to posterity as the noblest patron of 
art in modern limes. Through tho assistance of Signor 
l^nsiori and otlier distinguished artists he was enabled, 
during the summer of 1800, to form, from Athens and 
other places in Greece, a complete collection of architectural 
measurements, delineations of sculpture, plans of existing 
monuments, statues, bas-rolioffl, &c., of the best periods of 
Athenian art. lie also made a valnable collection of Greek 
medals, inscriptions, and varions specimens of the ancient 
Greek alphabets. But the most important was the ines- 
timable collection of Grecian sculptures, afterwards sold 
to the English government for £35,000, and deposited in 
the British Museum, and which, in hononr of his lordship, 
received the appellation of the Elgin Maudliss.'' 

His lordship incurred tho censure of Lord Byron, Dr. 
Clarke, and others, for having removed these glorious 
monnments of Grecian art from their original site, and 
has even been charged with a mercenary spirit for the 
manner in which be disposed of them. In answer to 
the first it may be said, without fear of contiudiction, 
that within a very few years these precious remains, in 
the hands of their barbarian possessors, would have been 
consigned to destruction ; and therefore liis lordship was 
Instrumental in rescuing them from the ravages of time 
and neglect. As to the second charge, of bis lordship 
having been actuated by a mercenary spirit, it was cal- 
culated that at the time of the sale of the collection he 
bad inenrred an expense of more than double the amount 
received from Parliament, and that ho lived and died an 
exile in comparative poverty. His death took place at 
Paris in 1842. 

Jamkb Buuce, eighth Earl of Elgin, a distinguished 
statesman and diplomatist, and son of the preceding. He 
was born in London in 1811, and at the general election 
of 1841 entered Parliament as member for Southampton, 
hut did not long remain there, as he incccodcd to the earl- 
dom in tho following year. Sir Robert Peel had formed a 
high opinion of the young nobleman's abilities, and he was 
almost immediately appointed governor-general of Jamaica 
— a post which he filled to the satisfaction both of the 
colonists and of the authorities at home. From Jamaica 
he was promoted in 1846 to the governor-generalship of 
Canada, whore he remained for seven years ; and bis tenure 
of office was marked by the extinction of political disoon- 
tont and the negotiation of an important treaty of com- 
mercial reciprocity between Canada and the United States. 
Tho Chinese complication arising out of the affair of the 
Arrow, required a diplomatic as well as a martial solution; 
and in the March of 1857 Lord Elgin was despatbhed as 
special plenipotentiary to China. Before, however, he arrived 
at Hong Eonghe heard enough of the progress of tho Indian 
mutiny to convince him that the quarrel with China was 
one of minor importance in face of the terrible crisis in 
Hindustan. With prompt and judicious daring he took 
upon himself the responsibility of diverting the Chinese 
expeditionary force from its original destination to India. 
He himself hastened from Hong Kong to Galeutta, where 
bis presence was welcomed. As soon, however, os events 
permitted he returned to China, Canton was bombarded 
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and captured. On the Ist of January, 1858, the ambas- 
aadors formally took poBseuion of the dty. By a bold 
ascent of the Fei-ho, the court of Pekin was induced to 
yield, and on the 26th of June, 1858, was signed the 
treaty of Tientsin, which considerably improved the rela- 
tions between Europe and China. The treaty of Tientsin 
signed. Lord Elgin proceeded to Japan, where, by an ad- 
mirable mixture of firmness and conciliation, he negotiated 
a treaty which opened up that countiy to Europ^ com- 
merce. On the death of Lord Canning Lord Elgin was 
appdnted governor-general of India ; but his health, which 
was much impaired by a constitutional compUunt, soon 
gave way under the influence of a climate whi(^ had 
struck down so many of his predecessors. He died of 
heart disease at Dhurumsalla, whither he had gone a 
few weeks previously for change of air and quiet, 20th 
Novembsa, 1868. 

ELGIN KARBLEBt the designation given to a col- 
lection of ancient sculptures, chiefly from the Acropolis of 
Athens, whence they were obtain^ by Lord Elgin (who 
had been the English ambassador to Turkey) between the 
years 1801 and 1812. This collection was purchased in 
pursuance of an Act of the legislature, dated 1st July, 
1816, for the sum of £35,000, and is now deposited in the 
British Museum, in a room built for its reception. 

The Parthenon, or temple of Minerva, at Athens, whence 
the more important of these sculptures were obtained, was 
built during the administration of Pericles, about the year 
]{.c. 448. It was constructed entirely of white marble 
from Mount Pentelicus ; Callicrates and Ictinus were the 
architects; and the sculptures were produced partly by 
the hand and partly under the direction of Phidias. Two 
models of the Parthenon have been placed in the room, 
one of which represents the building in its ruined state, 
and the other restored to its perfect state, with the sculp- 
tures occupying their proper places. 

The sculptures of the Par^enon in the Elgin collection 
contain the Metopes, most of which represent the combats 
of the Centaurs and Lapitha;; a portion of the frieze of 
the cella, which represents the Panathenaic procession; 
and the statues, or parts of them, from the tympana of 
the pediments. 

The possession of the Elgin collection has established a 
national school of sculpture in our country, founded on the 
noblest models which human art has ever produced, and 
the nation is much indebted to the nobleman by whose 
exertions they were procured. If Lord Elgin had not 
removed them, the greater part would long since have been 
totally destroyed. In the last siege of Athens the Par- 
tlienon suflbred additional damage. 

ELI' JAB (Heb., God-Jehovidi), one of the grandest and 
most romantic characters of sacred Jewish history, is called 
the ^^Tishbite, of the inhabitants of Gilead;” and this is 
literally all that is known of his parentage. 

The principal events of his life are in connection with 
Ahab, king of Israel (b.o. 018), who had introduced the 
religion^ of his wife’s countrymen— the worship of the 
Phoenician Baal — and he comes suddenly into view as a 
witness ag^nst this apostacy. His first recorded words 
are in prediction of a terrible famine, the duration of which 
is referred to in the Now Testament (Luke iv. 25 and 
James v. 17) os having been three years and a half. To 
escape from the vengrance of Ahab and Jezebel, who 
naturally regarded Elijah as the author of the miseries 
hrou|^t upon the country, he took refnge by the brook 
Cberitb, “before the Jordon,”. where, while he drank of 
the brook, he was fed night and morning by ravens, who 
hrot^t 1^ bread and flesh. When the brook dried up 
the prophet weiA to Zarepbath, a Phoenician town near 
Zidon, where he was fed by a widow, whose hospitality and 
faith were rewarded by the miracnlous increase of her meal 
and oil until the close of the famine, and by the restoration 


of her son to life. After three years Elijah emerged from 
his retreat and . boldly confronted the king, who charged 
him with being the tronbler of Israel and the cause of all 
the misery and wretchedness of the famine. Retorting 
the charge upon Ahab, the prophet challenged, or rather 
summoned, him to a decisive test as to who was the real 
troubler of Israel ; and there took place upon Mount Car- 
mel the grandest scene in the life of Elijah, and one 
without a parallel in the whole of sacred history as a typi- 
cal embodiment for all time of the conflict between super- 
stition and true religion. Two altars were to be erected, 
and tbe God that should answer by firo and consume the 
sacrifice thereon was to be acknowledged as the true Je- 
hovah. From early mom till even the prophets of Baal 
invoked their god, working themselves into a mad and 
almost suicidal frenzy under the ironic taunting of Elijah 
at the nselessness of all their eiFurts. After taking every 
precaution to prevent the merest suspicion of fraud, Elijah 
now steps forward with the quiet confidence and dignity 
which became the representative of the true God. His 
prayer is short; be reminds God of his covenant, of his 
truth ; and the answer is swift and signal. The fire falls, 
licks up the water, and consumes not only the bullock, 
but even the stones of the altar. The discomfiture of the 
priests of Baal is followed by their death at tbe hands of 
Elijah, and the vindication of Jehovah is complete. Ahab 
is bidden to return home, for there will soon be an abund- 
ance of rain. A little cloud shortly appears, and, becom- 
ing larger, covers the heavens and empties its fertilizing 
waters over the face of the country. Elijah accompanies 
Ahab to his palaco, hut if he hoped that such miraculous 
interpositions would soften the heart of Jezebel he is at 
once undeceived ; for on hearing what had taken place, she 
sends a messenger to Elij^ with a vow in the most solemn 
terms, that ere another day had passed his life would he 
even as the lives of the prophets of Baal. The courage of 
the prophet now apparently falters, and though he had 
been favoured with such remarkable tokens of the divinity 
of Ilia commission, be quails before an idolatrous woman, 
flees into the wilderness, and prays for death. In the hour 
of his exhaustion and extremity he is tniraculonsly supplied 
with food and drink, in the strength of which he journeys 
forty days and forty nights until be comes to Horeb, where 
he lodges in a cave. Here he' has visions of God, and his 
courage is revived on learning, while he thought himself 
utterly alone, that there are still 7000 in Israel who have 
not bowed the knee to Baal. He is afterwards com- 
manded to return to the wilderness of Damascus, to anoint 
Hazael king over Syria and Jehu king over Israel, and to 
appoint Elisha his successor in the prophetic office. Some 
time after this Elijah appeared again before Ahab to assure 
him that God would avenge the blood of Naboth, and that 
not only on liimself, but his seventy sons should die, and 
Jezebel should become meat for dogs— predictions which 
were literally fulfilled. After Ahab’s death Elijah had oc- 
casion to denounce the conduct of Ahab's son Ahaziah, who 
had sent to consult the oracle of Baalzehnb at Ekron ; and 
Ahaziah, to punish such an insult, despatched successively 
two armed bands to bring Elijah into his presence. At 
tlie prophet's word, however, fire descended from heaven and 
consumed them all. The captain of the third company 
implored mercy at the hands of the man of God, and found 
it; and the prophet then accompanied him to Ahaziah. 
Hero Elijah personally announced to Ahaziah that death 
should follow upon his presumption and sin, and he accord- 
ingly died. The last public eSvrts of Elijah were expended 
upon the schools of the prophets at Bethel and Jericho, 
and finally he was taken up to heaven in a chariot of fire. 

Tbe Old Testament closes with a promise that Elijah 
should appear again before the coming of the Messiah, anJ 
some of the Jews, on seeing the miracles of Christ, said 
“ He is Elias.” Referring, however, to John the Baptist, 
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Christ saidf Elias hath come already.** Bat though the 
prophecy was not fulfilled in a literal sense, £lij& ap- 
peared in the virion upon the mount of transfignration as 
the representative of the prophets, together with Moses 
as the representative of the law, to do homage to Christ 

Elijah was one of the most eminent and honoured of the 
Jewish prophets, and his character as depicted in the Old 
Testament is marked by great moral grandeur. He comes 
suddenly upon our view without notice ; he disappears by 
miracle. He wears the appearance of a supematu^ mes- 
senger of heaven who had one work to do, with which his 
mind is absorbed, and the carxylng out of which presents 
scenes the most extraordinary on record. 

XLIBIZMA'TZON. Tliis word is from Lat. eliminare^ to 
drive out of doors, and it is used in mathematics to signify 
the formation of an equation or equations which do not 
contain a certain quantity by means of given equations 
which do contain that quantity. Thus in so simple a case 
as a; = a; = c, if by means of these two equations wo 
dedneo the obvious result y = n, we have eliminated a;, or 
formed a third equation in which x is nut found. 

ELZOT, GEORGS* the literary pseudonym of Miss 
Marian Evans (afterwards Mrs. Cross), one of tlic greatest 
of modern English novelists. She was burn in 1819, at 
Griff, ncai’ Nuneaton, where her father was the steward of 
the estates of Sir Roger Ncwdcgatc. In 1841 her father 
removed to Foleshill, near Coventry, where she found 
oiqjortunities for the study of Greek, Latin, Hebrew, French, 
German, Italian, and music. Less attracted by the arts 
than by philosophy, her mastery of German enabled her to 
gain a thorough knowledge of the modes of thought of 
the German school. In 1846 she published a translation 
of Strauss’s “I^bcn Jesu,** and hi iWbl removed to 
London to assist in editing tho \Ve8i7mnMer lievmo. 
This engagement brought her into contact with George 
Henry Lewes, an enthusiastic advocate of tho Positiv- 
ism of Auguste Comte, and she lived with him until Ids 
death in 1879. In 1853 she publislied a translation of 
Feuerbach’s ** Wesen des Christenthums.*’ From time to 
time site published short stories in Blackwood^ which were 
collected in two volumes in 1858 under the title of “ Scenes 
from Clerical Life.” It was nut, however, till 1859, 
when Aliss Evans had reached her fortieth year, that her 
genius advanced to maturity. Then, by the publication of 

Adam Bede,** the anonymous writer woke one morning 
and found her mm de plntm famous. In tho later works 
which Miss Evans published there is much of tho finer 
analysis, superior finish, and elaborate studies of character 
upon which critics like to dwell; but her fame will pro- 
bably rest chiefiy upon her earlier novels, and more espe- 
cially on “Adam Bede.’* The reader is set down in a quiet 
English village, which is hardly stirred, even by the surg- 
ing movement of tho Methodist revival, and the ciiicf in- 
terest centres around the two nieces of a tenant-farmer and 
the two sons of a vilhige carpenter, these and other char- 
acters atandifig out with a lifelike distinctness which 
entrances attention till the very last word of tho stoiy is 
reached. The subsequent works of “ George Eliot ” wore 
“The Mill on the Floss” (1860); “Silas Marner, the 
Weaver of Raveloe ** (1861) ; “Romola” (1863); “Felix 
Holt, the Radical ** (1866) ; “ Tho Spanish Gypsy,” a poem 
(1868); “Agathe,” a poem (1869); “ Middlemarch, a 
Study of Provincial Life” (1871-72); “The Legend of 
Jubal, and other Poems” (1874); “Daniel Deronda” 
(18716}; “Impressions of Theophrastus Such” (1878). 
r Essays and Leaves from a Notebook” was published in 
1884, after the author’s death. These various works are 
mainly distinguished by philosophic thought, familiarity 
with the subtler processes of the mind, and with both 
the outer and inner life of English society. Her poems 
alone would have won for her lasting fame, bnt it is 
mainly her novels that will cause “ George Eliot ” to be 


remembered as the most distinguished among women in 
the history of English literature. She died on the 22nd 
December, 1880. 

BLZOT* JOHK* often called the Apostle of the Indians, 
was a native of England, bom in 1604. He was educated 
at the University of Cambridge, but having seceded from 
the Established Church and embraced the ministry, he 
emigrated, like many other sufferers for conscience, to New 
England, and arrived at Boston in 1681. He settled at 
Roxbury, near Boston, as minister of a small congregation, 
in which capacity he was zealous and efficient 

Having acquired the language of the Indians be com- 
menced his missionary labours on the 28th October, 1646, 
and pursued them with so much earnestness and success 
that in 1674 there were seven Indian praying-towns, con- 
taining near 500 persons, settled in Massachusetts, besides 
a still greater number of converts who were not settled. 

Eliot translated the Old and New Testament and several 
religious treatises into tho Indian tongue, which were printed 
for distribution chiefly at the expense of the Society for 
Propagating the Gospel ; he also wrote a number of Eng- 
lish works. Eliot lived to the age of eighty-six, and 
resigned his pastoral charge at Roxbury only two years 
before his death, which took place in 1 690. 

BLZOT* SIR JOHN. If Hampden and “ King Pym” 
are the heroes of the later phase of England’s great fight 
for constitutional government under the earlier Stuarts, it 
must not be forgotten that it was Sir John Eliot’s hand 
that fired the train long years before. He was bom in 
1590 of an old Devonshire family settled at St. Germans, 
and giving its name to Port Eliot there ; and taking ser- 
vice under the crown, had risen to be vice-admiral of 
Devonshire. He was knighted on his appointment. Ho 
soon cleared our south-western coast of tlie pirates whicli 
infested it, especially capturing a famons rover called 
Nutt, the terror of those parts. This villain bad been 
careful by lavish presents to make friends at court, and 
the all-powerful Buckingham threw the too successful 
admiral into prison for his pains. Probably the duke had 
a double motive in trying to crush Eliot, for the latter had 
come to .Parliament in 1614 as member for St. Germans, 
Pym also being then first elected for Somersetshire. Those 
two, and others like them, wore tho backbone of the Com- 
mons* resistance to James* demand of supplies. They 
refused a penny till “grievances” had first been beard, 
beginning with the illegal royal taxation. James had 
seized on the first pretext (some quarrel of theirs with tho 
House of Lords) to dissolve them, bnt tho attitude their 
leaders had induced them to take was never forgotten nor 
forgiven* 

Eliot, though he did not take his degree when he studied 
at Oxford, was a man of considerable learning. His tasto 
was exquisite, his imagination quick, his fancy poetical, 
his temper fearless ; and in consequence his tongue, when 
he spoke op a subject ho had at heart, was a very flame of 
fire. Added to this he was a true statesman, constant to 
his iK)int through long years of repulse. It was small 
wonder that where such an one led men enthusiastically 
followed. As Hallam, usually so frigid, says:— “Ho 
(Eliot) was tho most illustrious confessor in the cause of 
Hberty which that time produced.” 

When Eliot had been released from his unjust imprison- 
ment he found no difficulty in being re-elected to Parlia- 
ment James, oblivions of the Armada and of the eternal 
feud between Protestant and Catholic, pressed on a Spanish 
policy from motives of statecraft Prince Charles was 
affianced to the Infanta. In vidn the Commons protested 
by deputation from the Parliament of 1621. “Bring 
stools for the ambassadors,” was tho kind’s retort to those 
ho considered mere meddlers in things above them, and 
he at once dissolved that Parliament When the exchequer 
was empty and a new Parliament; was perforce summoned 
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In 1628, the Commons as nsnal insisted on grievances 
being heard before payment of supplies, and the first thing 
they impeached was this wicked policy of an unnatural 
alliance with Spain, the detested home of the Inquisition. 
Prince Charles had personally broken with the Spanish 
court, and Buckingham, to stop the clamonr, threw Oran- 
field, the treasurer, ass a sop to the barking dogs. Eliot 
urged his condemnation. ^*The greater the delinquent 
the greater the delict,” said he. They are a happy tiling, 
great men and officers, if they be good, and one of the 
greatest blessings of the land ; but power converted into 
evil is the greatest curse that can befall it” Thus did 
this keen statesman first formulate the great principle of 
our liberty, the responsibility of the royal ministers to 
Parliament Cranfield beheaded, Eliot still pressed on 
till Charles, now newly king, perceived his drift at last 
I see feu chiefly aim at the Duke of Buckingham,” ho 
replied to a sterner remonstrance of Eliot’s than usual. 
The answer of the Commons to the king’s rebuke was the 
formulation of the set charges against the duko and tlio 
resolute withholding of supplies. Charles threatened them 
with dissolution. They retorted by impeaching the duke and 
sending the cause to the Lords. It was Sir John Eliot 
who conducted the case, and he performed his task in so 
magnificent and high-toned a piece of invective that its 
equal is difficult to find. The duke’s greed and his lavishncss, 
his ambition and his meanness, his seizure of oil iuithority 
and his neglect of every duty, warranted the terrible par- 
allel with SojanuB, the minister of Tiberius, drawn by the 
fearless Commoner. The king flew to the excited, admir- 
ing House, flung Eliot into the Tower, and stayed the 
trial. The Commons ceased business altogether for ten 
days, till Charles, forced by pressing necessities, released 
their champion. Eliot, free, at once proceeded to draw up 
.a Eemonstranco. Charles burned it, dissolved the Pm-lia- 
ment, and deprived its author of his vice-admiralty. He 
then, by an act of pure despotism, demanded taxes from 
the people directly. The whole land refused, save here 
and there, to pve him money “ except by way of Parlia- 
ment.” John Hampden was summoned before the council, 
and began his famous career. Foiled on all sides, and 
almost banki'upt, Charles had to call the Parliament of 
1628. Eliot stirred tlio new Commons by his matchless 
eloquence, but calmer counsels prevailed; and setting 
aside his designs, the Commons first drew up the famons 
Petition of Right. When, however, the Idng prevari- 
cated, hesitated, evaded any direct reply, the angry Com- 
mons slipped the leash, and Eliot rushed once more to tho 
front wi& a ** Short Remonstrance ” of such unprecedented 
boldness, that tho Speaker commanded him (under a royal 
•order) to be silent. Eliot ceased speaking abruptly, in a 
pause of solemn silence, succeeded by a scene of wild ex- 
citement at this last and crowning insult to Euglish liberty, 
in the midst of which the Remonstrance was passed, with 
the hated duke’s name in the forefront of it. Charles 
hurriedly agreed to the Petition of Right, would have agreed 
to anything, to prevent the presentation of tliis terrible 
Remonstrance, and to save his favourite. In the long duel 
between the all-powerful vizier of England and a simple 
Commoner with only right on his side, the Commoner had 
won. Next Eliot led the attack on Laud and the High 
•Church party, who were pressing back the English Church 
Romewards: and Oliver Cromwell made his first speech 
in support. Charles sent to dissolve the unruly Parlia- 
ment, but his message of summons was met by locked 
doors, while tho members held down Speaker Finch in hie 
•chair, and Eliot delivered his last famous harangue, the 
text, of which was, None have gone about to break Par- 
liamentB but iif the end Parliaments have broken them.” 
Terrible prophecy, fulfilled to the letter. With emphatic 
resolutions against Laud's Arminianism, against Papistry, 
4igiUnBt illegal taxation, against arbitrary government in 


any ferm, tho Commons separated as the soldiers arrived. 
Charles called them ** vipers ” in his dissolution proclama- 
tion; and summoned no Parliament for eleven years. 
Eliot, once outside the House, was thrown into the Tower, 
and treated with such excessive harshness that he soon 
died there, the first of our constitutional martyrs, in 1682. 
Forster’s '*Life of Eliot” (London, 1863), and the fine 
spirited sketch in Green’s Short History of tho English 
People” (London, 1876), at length do justice to the first 
leader of the great fight. 

BXZS or BXJBZ'A, a district of tho Peloponnesus in- 
cluded between Achaia, Arcadia, Messenia, and tho Ionian 
Sea. EUs was originally divided into three parts — tho 
northern, called C®le or “hollow” Elis; tho southern, 
Triphylia ; and that in the middle, Pisatis. Tho Elcans 
were tho first people in the Peloponnesus who experienced 
tho effects of the Dorian invasion, as- their territory was 
tho landing-placo of tho invaders, and was assigned by 
them to their ally, the jEtolian Oxylus. Oxylus and his 
new subjects conqn(M*6d Pisa and Olympia, where the 
Olympian games were established about 1104 B.C., though 
they were not regnlarly celebrated till Curmhus gained the 
prize in 776. Those games exercised a most important 
influence on tho subsequent destinies of Elis. In the 
earlier periods the people of Pisa, which was in the neigh- 
bourhood of Olympia, sometimes presided over tho celebra- 
tion of the games ; but the wars between Messenia and 
Sparta enabled the Eleans to form a connection with tho 
Spartans, which ended in a tacit understanding tliat the 
intervening soa-coast should be divided between the two 
powers ; the resistance of the Pisatm only brought upon 
them the destruction of their city and tho annexation of 
all Triphylia to Elis. The harmony between Elis and 
Sparta was interrupted during the Peloponnesian War by 
the countenance which tho Spartans afforded to the Le- 
preat®, and the Elcans endeavoured to avenge this inter- 
ference by excluding tho Spartans from the Olympic games. 
After some years of misunderstanding they were compelled 
to return to the Spartan alliance by the invasion of Agis. 
In 365 they were engaged in a war with the Arcadians, 
which deprived them of almost all their southern territories. 
The Eleans were firm supporters of the Altolians daring 
the Social War, and never joined tho Achaean League. 

The city of Elis was originally called Ephyra, Tho site 
of the ancient capital is now Palcopoli. The ruins cx>nBist 
of several masses of Roman tile and mortar, with many 
wrought blocks of stone and fragments of sculpture scat- 
tered over a space of 2 or 3 miles in circumference. Tho 
soil was sandy, argillaceous, or a rich mould. The terri- 
tory was fertile. Its principal rivers are tho Alpheius 
(Rofca) and the. Pencius (Gastuni). The principal seaport 
of Elis was Cyllcne, the modem Chiarenza. 

XLZSABVTH, BEADAMX, a kindly afiectionate figure 
in a troublous time, is the name by which we know the 
amiable sister of Louis XVL She accompanied the king 
and queen in tlieir ill-fated flight to Varennes in June, 
1701, and shared their capture and ignominious haling- 
back to Paris. She was by her brother’s side when on 
10th August, 1792, ho left tho Tuilories to ask protection 
of the Assembly, while his faithful Swiss Guard were being 
butchered beliind him ; was conducted with him and tho 
queen to the Temple-prison, shared tlieir long torture there, 
and, alas, tboir fate. She who had never injured anyone 
in the world, and who even spent her last moments in 
comforting her follow-passen^rs along the streets in the 
fatal tumbril, was condemned “ for plots ” with bitter irony, 
and executed 22nd April, 1794. Dantoii's head had fallen 
on tho 6th. Had he lived we may hope tho terrible crime 
of the execution of gontlo “ Madame Elisabeth ” would not 
have stained the annals of France. • 

ELI'SHA (Heb., God tho Savionr or Deliverer), the 
successor of Elijah, was a native of Ahel-mcholah, a village 
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in the tribe of Issacbar, in Galilee. Ho was found in the 
act of ploughing by Elijah, who threw his mantle over him, 
a sj^holical action in^oating his being clothed with the 
spirit, and an indication of hb cidl to the prophetic office. 
This occurred some time before the death of Ahab, and 
Elisha Bunriyed until the reign of Joash, his official career 
thus extending over a period of nearly sixty years. His 
life presents a strong intermixture of the miraculous, and 
in this respect he widely differs from most of the other 
prophets, with whom spiritual teaching seems the primary 
function, miracles being only accessory. With Elisha, on 
the other hand, miracles seem to bo the primary function, 
and the spiritual teaching is subsidiary. The mirades 
differ widely in their general character from those of Elijah, 
who was the messenger of yengcanco, sudden and fierce ; 
while the miraculous works of his successor were rather 
those of mercy and of restoration. The wonder-working 
power is represented as continuing oven after his death, 
a dead man cast into Elisha's sepulchre being quickened 
by mere contact with his bones. The personal character- 
istics of the two men are also at opposite extremes. Elijali 
is the prophet of the wilderness, rugged, austere, and of 
supernatural mien, distinguished by his fieiy zeal against 
all that opposed Jehovah, dillisha is the prophet of civilized 
life, of the court and the city, mild and tolerant ; he is the 
holy man of God which passeth by us continnally,” mixing 
in the common life of the people, and promoting the ad- 
vanoement of the kingdom of God in its ordinary channels 
of mercy, righteousness, and peace. The leading events 
in the history of Elisha are narrated in 2 Kings ii.-xlii. 

Bltl'SlON is the shortening of words by omitting a 
letter or a syllable. It is called syncope if it occurs in the 
middle of a word, apocope if at the end, apheeretU if at 
the beginmng. These are terms of the Greek grammarians. 
Elision occurs chiefly in the course of the passage of words 
from a mother tongue to its derivative, and is one of the 
most interesting branches of the absorbing study of ety- 
mology. A few instances are subjoined as examples — 

Syncope, — Greek, French, chcminco; English, 

chimney. Latin, gaudia ; I talian , gioia ; English, joy. Latin, 
pericnlnm; Italian, periglio; English, peril. Latin, pres- 
byter; Old French, prestre; English, priest. Latin, mores; 
French, des mceurs; English, demure. 

Apocope, — Latin, pagina; French, page; English, page. 
I^tin, avis stmthio; French, autmche; English, ostrich. 
Old English, bycgcan; Modern English, buy. Greek, 
Old French, esmeralde; English, emerald. 

Apharens, — Latin, avunculus; French, oncle; English, 
nude. Latin, incensorium; French, exicensoir; English, 
censer. Latin, excorticaro ; Old Frend), escorchcr; Eng- 
lish, scorch. 

Don't, sha'n't, &c., are common specimens of elision of 
another kind. The modern tendency is to look upon them 
as vulgarisms, hut formerly, especially in tho Elizabethan 
era, the tendency lay rather the other way. Zounds served 
for “ By God’s wounds," yramercy for “ I cry you mercy,” 
yaffer for grandfather, yammer for grandmother, &c. “ I’ll 
put you to’t," “ Nay, then, do’t,” “ Let Vm come on,” and 
tho like, were rife, even to harshness. The poet Browning 
alone among the greater of the modems pushes tho trick 
of elision to extremes, rardy, if ever, failing to use for 
“of the,” or i’<A* for “in the,’’ &c., if occasion present 
itself. , 

BlilX'nif in pharmacy, a name formerly applied to 
variotto compound tinctures, and to preparations supposed 
tJ contain the essence of other substances. It is still 
applied to several popular remediea Tho elixirs of the 
alchemists were solutions employed in their fruitless at- 
tempts to transmute the baser metals into gold. 

mBLUBABBTS; Queen of England, the daugbtei^of 
Henry VIII, by his second wife, Anne Bolcyn, was bom 
at Greenwich, 7th September, 1588. Her right of suo- 


ccssion to the crown was the subject of several Acts of 
rarliament. Soon after her birth, the 25 Henry VIII. 
c. 22, settled the crown on her and her heirs in default of 
male issue by Anne Boleyn ; by the 28 Henry VIII. c. 7, 
both Elizabeth and Moiy were bastardized, the marriages 
whence they proceeded being declared unlawful and void; 
the 85 Homy VIII. c. 1, however, seltled the crown in 
succession on Edward, Mary, and Elizabeth. Edward 
novertheless passed over both Mary and Elizabeth in the 
will he mode before his death ; and Mary, by the Act 1 
Mary, at. 2, c. 1, again bastardized Elizabeth, by enacting 
that the divorce of Catharine of Aragon by Henry was 
altogether void. 

In 154G an nnsnccessful negotiation was entered into 
for the marriage of Elizabeth to Philip of Spain, son of the 
Emperor Charles V. Philip afterwards became the hus- 
band of lier sister Mary. Another unsuccessful nogiptiation 
was entered into with respect to the Duke of Angoul5me, 
the third son of Francis I. of France. Elizabeth’s next 
suitor was the protector Somerset’s unfortunate brother, 
the Lord Seynionr of Sudley, to whom it is said Elizabeth 
allowed freedoms that gave much uneasiness to Seymour’s 
wife, Queen Catharine Parr ; and it was part of tho charge 
on which Sejrmour was attainted and executed, that he liad 
plotted to seize tho person of Edward VI., and to force 
Elizabeth to maiTy himself. In 1550 it was proposed 
that Elizabeth should be married to the eldest son of 
Christian HI. of Denmark; hut the princess refused to 
consent to tho match. At this period of her life Camden 
has given an interesting account of the situation and 
employments of Elizabeth. He says that before she was 
seventeen years of age she understood well the Latin, 
French, and Italian tongues, and had an indifferent 
knowledge of the Greek. Keitlier did she neglect music, 
so far as it became a princess, being able to sing sweetly 
and play handsomely on the lute. 

On the accession of her elder sister, tho Roman Catholic 
Maiy, Elizabeth was for a time treated with great favour. 
At the coronation, in October, 1553, Elizabeth and the Lady 
Anne of Cleve followed in a chariot next to that of the 
queen ; and one account says that Elizabeth carried the 
crown on that occasion. Her position, however, was one 
of great difficulty. Looked up to as the head of the 
Protestant party, and offending Mary by refusing to attend 
mass, she gladly availed herself of tho pretext for retiring 
from court afforded her by Maiy assigning her a rank below 
what her birth entitled her to ^ter the passing of the Act 
which declared her mother’s marriage illegal. She went to 
Asliridgo, in Buckinghamshire. Thence sIk) was fetched by 
a ])arty of horse on 8th February, 151 4, immediately on the 
suppression of Wyatt’s attempt, in which she was accused 
of being implicated. She was kept in dose confinement at 
Whitehall for some time, and then committed to the Tower 
on lltli March. She remained in close custody for about 
a month, aft^ which she was allowed to walk in a small 
garden within the walls of the fortress. On the 19th of 
May she was removed, in charge of Sir Henry Bcdingfield, 
to Woodstock. She remained at Woodstock till April, 
1555, when she was, on the interposition, as it was made 
to appear, of King Philip, allowed to take up her residence 
at the royal palace at Hatfield, under tho superintendenoe 
of a Catholic gentleman, Sir Thomas Pope, by whom she 
was treated with respect and kindness. 

She continued to reside at Hatfield till the death of 
Mary, which took place 17th November, 1558. Both 
bonses of Parliament met, acknowledged her as Mary’s 
successor by acclamation, and as soon as the houses rose 
the proclamation took place. Elizabeth came to London 
on Wednesday the 2drd : she was met by^^all the bishops 
in a body at Higbgate, and escorted by an immense multi* 
tude of people of all ranks to the metropolis, where she 
took up her lodgings at the residence of Lord North, in the 
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Charter House. On the afternoon of Monday the 28th 
ehe made a progress through the city in a chariot to the 
royal palace of Sio Tower ; here she continued till Monday 
the 5^ December, on the morning of which day she re- 
moved by water to Somerset House. Elizabetirs first act 
was to recall the celebrated William Cecil to the office 
of secretary of sti^, which he had already held under 
Edward VI., and she soon after created Nicholas Bacon 
(father of the chancellor) keeper of the great seal. Cecil 
became lord high treasurer in 1572, and with Walsingham 
was the queen's principal adviser in all state matters till 
lus death in 1598. 

The offidr to which Elizabeth first applied her attention 
was the settlement of the national religion. The opinions 
of Cecil strongly concurred with her own in favour of the 
reformed doctrines, to which also undoubtedly the great 
mass o^he people was attached ; and a succession of Acts 
were gradually passed, and measures taken, by which this 
object was oficcted, though not without considerable oppo- 
sition both from the Roman Catholic party and the Puritans, 
the latter of whom had been gathei'ing strength and num- 
bers even from the commencement of the Reformation. Her 
first Parliament repealed the Statutes of Heresy, dissolved 
the monastcrips which had been refounded, deprived Maiy's 
bishops of their ofiice, restored the royal supremacy, and 
established the church on the prayer-book of Edward VI. 
and the thirty-nine articles. Against the Roman Catholics 
most severa measures were taken. By an Act passed in 
1585 (27 Eliz. c. 2) every Jesuit or other Catholic priest 
was commanded to depart from the realm within forty 
days, on pain of death as a traitor, and every person re- 
ceiving or relieving any such priests was declared guilty of 
felony. Under this law and the Act of Uniformity many 
priests and others were executed, aud much violent per- 
secution was carried out. At the same time Elizabeth 
always used the crucifix in her own chapel, refused to be 
argued with about ^^Real Presence,” Ac., and indeed it 
would seem was Protestant by statecraft rather than by 
conviction. Her own “advertisements,” &c., are so 
curiously halting that in our own day both High Church 
and Low Church appeal to them alike. 

It was the struggle with popery that moved and directed 
nearly the whole policy of her reign, foreign as well as 
domestic. When Elizabeth came to the throne she found 
the country at peace with Spain, but at war with France. 
Philip, the late queen's husband, and Elizabeth's brother- 
in-law, with the view of preserving his English alliance, 
offered himself to Elizabeth in marriage almost immediately 
after her accession, but she declined the offer. A general 
peace, however, comprehending all the three powers and 
also Scotland was established in April, 1559, -by the 
treaty of Cateau Cambresis. Scarcely, however, had this 
compact been signed when the war was suddenly rekindled, 
in consequence of the assumption by the new French 
king, Francis II., of the arms and royal titles of Eng- 
land, in right, as was pretended, of his wife, the young 
Mary Queen of Scots. Elizabeth instantly resented tins 
act of hostility by sending a body of 5000 troops to 
Scotland, to act there with the Duke of Chatelhorault and 
the Lords of the Congregation, as the leaders of the Pro- 
testant party called themselves, and the French king was 
speedily compelled both to renonneo his wife's pretensions 
to the English throne and to withdraw his own troops from 
Scotland, by the treaty of Edinburgh, exeented 7& July, 
1560. Francis died before the end of the year, but 
Elizabeth continued to assist the Huguenot party with men 
and money. 

The history of Mary Stuart, and of the affairs of 
Soothed during4ier reign and that of her son, must be re- 
serve for a separato article. Philip of Spain had been 
long alienated from Elizabeth by her proceedings in favour 
of the reformed religion, and a series of ill-offices and 


intrigues had taken place on both sides, though not 
amounting to an open war. Philip had befriended the 
rebellions in Ireland and attempts in England in favour of 
Mary ; Elizabeth had esponsed the cause of the people of 
the Netherlands, whither she had sent the Earl of Leicester, 
and an English fleet had attacked and ravaged the Spanish 
settlements in the West Indies. At last, in the summer 
of 1588, the great Spanish fleet, arrogantly styled the 
“ Invincible Armada,” sailed for the invasion of England, 
and the greater part of it was dashed to pieces on the 
coasts which it came to assail. [See Abmada.) From this 
time hostilities proceeded with more or less activity be- 
tween the two countries during the remainder of the reign 
of Elizabeth ; and it was rather in opposition to Philip, 
wlio supported the league, than for his own sake, tliat 
Elizabeth gave assistance to Henry IV. of France. In 
May, 1598, Henry concluded a peace with Philip, who died 
in September of the same year. But the war between 
England and Spain continued. In 1601 the new king, 
Philip III., sent a force to Ireland, wliicli landed in tliat 
country and took tlie town of Kinsale ; and the following 
year Elizabeth retaliated by fitting out a naval expedition 
against her adversary, whicli captured some rich prizes and 
otherwise annoyed the Spaniard. Her forces continued 
to act in conjunction with those of the “ Seven Provinces” 
of the Netherlands, both by sea and land. 

Elizabeth died on the 24th March, 1603, in the soventietb 
year of her age and the forty-fifth of her reign. One of 
the first requests addressed to her by the Parliament after 
she came to the throne was that she would marry, hut she 
persisted in remaining single to the end of her days. Yet 
she coquetted with many snitors almost to the last, using 
her hand as a valuable means of diplomacy — ^a proposal of 
marriage being almost as good as a treaty. Among those 
who aspired to her hand were Philip of Spain { Charles, 
archduke of Austria (a younger son of the Emperor Fer- 
dinand I.) ; James Hamilton, earl of Arran, the head of 
the Protestant party in Scotland; Eric XIV., king of 
Sweden (whom she had refused in the reign of her sister 
Mary) ; Adolphus, duke of Holstein (uncle to Ferdinand 
IT. of Denmark); Charles IX. of France; the Duke of 
Anjou ; and the Duke of Alen 9 on ; and Camden mentions 
some English subjects who had “ golden dreams of marry- 
ing their soveroigD.*' Her first and greatest favourite was 
Robert Dudley (afterwards Earl of Leicester), a younger 
son of the Duke of Northumberland. Ijoicester continued 
the royal favourite till his death in 1588, disgracing by his 
rofiigacy the honours and grants that wore lavished upon 
im by Klizaboth. Very soon after the death of Leicester 
the young Robert Devereux, earl of Essex, whose mother 
Leicester had married, was taken into the same favour that 
had been so long enjoyed by the deceased nobleman ; and 
his tenure of tho royal partiality lasted, with some inter- 
missions, till he destroyed himself by his own hotheadedness 
and violence. He was executed for a frantic attempt to 
excite an insurrectiuii against the government in 1601. 

Both the personal character of Elizabeth and the char- 
acter of her government have been estimated very differently 
by writers of opposite parties. Sho was undeniably en- 
dowed with great good sense, and with a true feeling of 
what became her station. Many of tho least respectable 
mental peculiarities of her own sex were mixed in her with 
some of the least attractive among those of the oUier. 
Extravagantly fond of rich dresses, jewels, and gorgeous 
processions, she was also extremely economical. Her 
selfishness and her vanity were both intense ; and of 
sympathetic affections and finer sensibilities of every kind 
she was nearly destitute. At the same time she loved 
her people as her very self. Her old age was miserable, 
far more because her people had ceased to love her thaii 
because her favourite Essex had shown himself a traitor. 
She refused the proffered sovereignty of tho Netherlands 
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lent it should damage England. In her speech to her 
first Parliament she ended thus;-— “ Nothing, no worldly 
thing under the sun, is so dear to me as the love and 
goodwill of my subjects.” In her reign England became 
Puritan, and the pure worldlincss of the great queen 
gradually alienated in temper those subjects whoso loyalty 
never wavered. 

Her literary knowledge was certainly very considerable ; 
and if she was one of the most eccentric women of her 
time she was also one of the most accomplished, and, in spite 
of lier notorious amours, could subordinate the gratifica- 
lion of her passions to that of her intellect. The policy 
of her reign was guided by her responsible statesmen, like 
the Cecils, and not by profligate fa^^ourites, suedi as Leicester 
and Essex. Of Elizabeth’s literary compositions (a few of 
which are in verso) none are of much value, nor evidcnco 
any vei^ superior ability, with the exception, perhaps, of 
some of her speeches to the Parliament. 

ELIZABETH PETBOV'NA, daughter of Peter tho 
Great and of Catharine 1., was bom in the year 1701). 
After tho death of her nejdiew Peter II. in 1730, she 
declined tho crown in favour of her cousin Anna. After 
the death of Anna in 1740, Ivuii, the infant son of the 
Duke of Brunswick and of Anne, niece to the late empress, 
was proclaimed emperor, Imt was set aside by a military 
insurrection in 1741. Elizabeth was proclaimed empress, 
and Anne and her husband, the Duke of Brunswick, and the 
chiid Ivan were put in confinement. Several noblemen 
were sent into Siberia. Elizabeth tof»k an active part in 
the war of the Austrian succession, and sent troops to the 
assistance of Maria Theresa, and she uftenvards concurred 
in the peaco of Aix^la-Chapcllc in 1748. During the 
Seven Years* War Elizabeth took part against Frederick 
of Pmssia with considerable success, but her illness and 
death retrieved the fortunes of Frederick. She died in 
December, 17G1, after a reign of twenty years, and was 
succeeded, as she had herself amanged, by tlie Duke of 
Holsteiii-Gottorp, son of her sister Anna Petrovna, dnehess 
of Holstein; he assumed tho title of Peter III. 

Elizabeth exerted herself to foru'ard the compilation of 
a code of laws for the Russian Empire, a task begun under 
Peter the Groat, but which was not completed till tho 
reign of Catharine II. She was extremely orthodox in 
religious outward observances, but her conduct was scandal- 
ously immoral ; though unmarried she had several children. 

ELXZABETH^AN ARCHITECTURE. By this 
name wc distinguish that transition style which prevailed 
in England from about the middle of the sixteenth to tho 
end of the first quarter of the seventeenth century, and 
was accordingly in its meridian during the long reign of 
Elizabeth. It was applied exclusively to domestic or 
at least secular buildings, in which respect it was very 
differently circumstanced from the Gotliic style, which was 
almost as exclusively ecclesiastical in character and pur- 
pose. Tne age of Eli'/abcthan architecture was that of 
palace-building, and a style developed itself which was 
eminently palatial in many of its qualities. The latest 
development of perpendicular Gothic, peculiar to England, 
and often called “ Tudor,” is the basis of this stylo, but 
upon that is grafted all that is peculiar to tho Renaissance, 
and in addition a free use of tho gable os a means of 
decoration. , In t^:. Elizabethan architecture the classical 
“orders** are usually applied only to parts of a front; 
for instance, the centre, which is marked out as a lofty 
frontfspieoe or portal ornamented with several tiers of 
columns, and thus not only distingnished from the rest, 
Imt in many instances rendered quito distinct from it, 
all besides being comparatively genuine Tudor, without 
any intermixture of foreign elements. Even where 
si.ch is not the case, the Tudor physiognomy manjfests 
itself in windows and bays, which last are almost as 
peculiar to our English architecture of the period as small 


circular towers and turrets with conical or spire-like 
roofs are to that of Flanders and France. Although 
square-headed, and without tracery of any kind, & 
windows retain a good deal of the latest Gothic or Per- 
pendicular character, being divided by mullions and tran- 
soms into numerous compartments after the manner of 
panelling, a mode that freely admits a window being 
mado of any extent ; and not only are single windows some- 
times exceedingly spacious, but arc put so closely together 
as to render the whole of a front nearly all window. 

The most remarkable characteristic of this style is the 
gable, a feature singularly diversified. Almost every im- 
aginable combination of curves, both concave and convex, 
with straight lines and angles, ore to be mot with in gables. 
Differently shaped gables often occur in the same building, 
and produce very great efl'ect of outline, which is further 
increased by cmbcllisbcd parapets witli balls other 
ornaments upon them, by small domes or turrets, and by 
ebimney-shafts, all which, mingled together in glorious con- 
fusion, frequently lend an air of picturesque magnificence 
to what are otherwise rather plain and homely structures, 
and impart animation to what would else be lumpish 
masses. In like manner porches and halustraded terraces 
often give character to tho lower part of a building, while 
the upper may he comparatively fiat and uninteresting. 
Tho style is well adapted for brick and stone, the contrast 
of colour seeming natural to it, and serving to bring out tho 
several parts more distinctly. There are also many in- 
stances of brick alone being employed, the ornamental parts 
being formed of moulded bricks ; and though the effect is 
comparatively sombre, it is by no means nnpleasing. 

To the internal characteristics of the Klizahethan style 
belong spacious bay-windows; long and ample galleries, 
but generally of low proportions ; massive and elaborately 
sculptured chimney-pieces; sercens of similar diameter, 

I either with open arches or doors; wainscoted and panelled 
; walls ; ceilings highly enriched, and sometimes arched, and 
entirely covered with scroll-work foliage ; and wide stair- 
cases with richly carved balustrades. The prevailing diar- 
acter is that of heaviness and stateliness, on which account 
it is ill suited for literal imitation at the present day, espe- 
cially for houses upon a moderate scale, or for small rooms. 

ELK or MOOSE (Alces malchii)^ the largest of tho 
Deeu family, is a native of the northern regions of both 
hemispheres. It is most abundant in North America. 
In Europe it is thinly spread through the wild forest 
regions of Norway, Sweden, Lithuania, and Russia. It 
extends also throngh Asiatic Tartary to the north of China. 
It is a largo and ungainly-looking animal, standing about 
6 feet at tho shoulders, and fnrui; bed with massive pol- 
mated horns, which occasionally weigh upwards of 60 lbs., 
and spread ont laterally over a space fi feet in width. The 
head alone measures upwards of 2 feet from the tip of the 
muzzle to tho occiput, the nose being haliy and swollen 
out at tho^npper border. The eyes are small, the ears 
long, the neck short and stout, and provided with a coarse 
mane, the body short and ronnded, and tho tail only. 8 or 
4 inches in length. The logs, especially tho front limbs, 
are long. Tho fur is exceedingly coarse, rough, and wiry. 
Respecting the habits of the elk, we may observe that it 
is naturally very timid, and when taken young ia easily 
domesticated. The male loses his timidity during the 
ratting season, and then will attack any animal that oomea 
in his way, and even man himself if provoked. It^ move- 
ments look awkward as it glides along in a kind of 
shuflling, ambling trot, but when severely pressed it gallops 
with great rapidity. Daring the warm season it is gre- 
garious, and frequents low swampy grounds, oC^en taldng 
the water, throngh which it swims with ffflark^ facility, 
resorting in cold weather to sheltered forests. The flesh 
of the elk is highly esteemed, and the hide extremely 
valuable. The elk is figured in the Plate Dkkr. 
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n tlB H . See Mboaceros. 

BUi (from Lat. tcfna, a bone of the forearm), a moas- 
iire of length now almost disused. The three oils which 
have preserved a place in onr arithmetical utrorks— 'the 
Flemish, English, and French — are respective! j three, five, 
and six qnarters of a yard. The measure was- originally 
taken in some wa)* from the arm, and hence its different 
lengths. £11 is the e/- in elhow^ and no doubt was originally 
the length of the forearm from elbow to finger tip. 

XL'liAGlC or BEZOARDIC ACID, an acid found 
in certain animal concretions known as besoar stones, 
and from these it is obtained as cllagato of potassium 
by dissolving in caustic potash. The acid is separated 
from this ^tassinm salt by precipitating the solution with 
hydrochloric acid. It may also be obtained from infusion 
of gall-nuts, by exposure to the air, thus resulting from the 
decompnition of the gallic acid. It is a light yellow 
cxystalllne powder, soluble in alcohol, but insoluble in 
water. It forms inky-black compounds with iron salts. 
The formula is A number of salts called 

ellagatcB are known. 

BL'LXNBOBOUGH. BABL OF (Edward Law), 
son of liOrd Ohicf-justico Ellcnbnroiigh, was born in tlic 
year 1790. After an education at hUon and Cambridge 
he entered Parliament in 1814 for the since disfranchised 
borough of St. MichaePs, but was soon removed to the 
Upper House on succeeding his father as Baron Ellen- 
borough in 1818. He first took office in 1828 as lord 
privy seal in the Duke of Wellington’s administration. In 
18B4 he was appointed president of the Board of Control 
in Sir Robert Peers government ; and when that states- 
man*agiuu became premier in 1841 Lord Ellcnborough 
returned to his former post. About a month afterwards 
he was offered and accepted the post of governor-general 
of India, vacant by the recall of Lord Auckland. He 
reached India in 1842 in the midst of a crisis little 
less threatening in its aspect than that of tho mutiny 
of 1857; but the vigorous policy which he adopted 
soon restored public confidence and brought back the 
prestige of our arms. Under his administration in 
India was undertaken the expedition into Afghanistan 
under Generals Pollock and Nott, which resulted in tho 
recapture of Gliuxnee and Cahnl, and the rescue of Lady 
Sale and tho other British captives. The conquest of 
Scindo by Sir Charles Napier, in 1843, was undertaken 
and carried ont by Lord Ellcnborough’s govomment; the 
Marhattas were also reconquered and reduced to obedience. 
His policy, however, was not approved of by the court of 
directors of the East India Company, and ho was recalled 
by that body in the exercise of their legal powers. The 
Duke of Wellington, however, warmiy defended Lord 
EUonborough’s policy in Parliament; and on his return 
home he was created an carl and decorated with the Grand 
Cross of tho Bath. From January to July, 1846, he 
filled the post of first lord of tho admiralty in Sir Robert 
PeePs administration ; and in 1858 he undertook for two 
mouths, under Lord Derby’s administration, his former 
office of president of the Board of Control. After this 
time he did not take office, but continued to be a most 
powerful and eloquent speaker in the House of Lords. 
Lord Ellenborough died December 22, 1871. 

BL'UCSMERB, a market-town of England, in the 
county of Salop, witli a nulway station on the Cambrian 
line, is 15 miles N.N.W. from Shrewsbury, and 182 from 
London. The town is neat and clean, and is beautifully 
situated near a lake (mere), well stocked with fish, and 
about 150 acres in extent. The church is large, with a 
central tower and a very fine east window. There are also 
dissenting chaj^ls and a town-hall. Mach good butter 
and cheese are made in the neighbourhood. Malting is the 
staple trade of the place. The town ^ves the title of earl 
to the Egerton family* The population of the parish, 


whidi extends into Flintshire, in 1881 was 5452. The 
Ellesmere Canal, by which the town is connected with 
Welshpool, Chester, and the Mersey, was considered when 
constructed as the grand e ngine ering feat of the day. 

BL'LZOTT, JBMMB ZBH , tho Com-lato Rhymer^ 
was born at Masborough, Yorkshire, on 7th March, 1781. 
His father Ebenezer, who held the position of clerk in an 
iron-foundry, was a man of strong character and vigorous 
intellect, though somewhat bigoted and narrow in his tlieo- 
logical views. Tho young Ebonezor was but a dull scholar 
during the earlier years of his childhood, but he afterwards 
developed a strong love of reading and a taste for the 
beauties of nature. At the age of seventeen he published 
his first poem, entitled the Vernal Walk,” and this was soon 
followed by “ Night, or the Legend of Whamcliffe,” “ Talcs 
of Night,” &c. In 1821 he commenced business as an iron- 
founder at Sheffield. He pursued this avocation with 
great success for a period of twenty years, retiring in 1841 
to an estate which ho had purchased at Great Houghton, 
near Barnsley, where he died Ist December, 1849. lie 
was an earnest advocate of free trade, and ono of tho 
most determined opponents of the corn laws, one of the 
best of ids works being the “ Corn-law Rhymes,” the third 
edition of which appeared in 1831. Other works are the 
“Village Patriarch,” “The Ranter,” and “Corn-law Hymns.” 
In 1834 he published a collected edition of his works in 
three volumes, and in 1840 an edition in one volume. As 
a poet he rcscinhles Crabbe more nearly than any other of 
tho British poets, but ills lines are instinct with an energy 
and power tliat are all liis own. An earnest reformer and 
steadfast champion of tlie poor, he thought more of reliev- 
ing tlie latter from oppression tiian of the polish of his 
lines, but many of his descriptions of Yorkshire scenery ai*e 
replete with interest and beauty. 

XaAiZPSB. This cur^^e, which is one of the Conic 
Sections, ranks next in importance to tho circle (which 
is itself an extreme form of tho ellipse) and the straight 
line. An (dlipso is easily drawn in the manner described 
under Elliptic Comp.^sses. 

Scientifically slated tho clJipso is tliat circumference 
which is shown when a right cono is cut obliquely by a 
plane passing through both sides of it; if tho plane is 
horizontal the limit of the ellipse called a circle is pro- 
duced. An ellipse is found to be the loom (or aggregate 
series of positions) of a point which moves so that its dis- 
tance from a given point is always less by a certain ratio 
than its distance from a given straight line. 


Thus let A ho the moving point, which moves in every 
direction possible, so that the distance, A s, to tho fixed 
point s is half the distance from the fixed line y v. Let 
a' bo any other point, then if a' o' (perpendicular to T y) 
he twice a' s, a' is a point on the clKpse. It is evident 
that for every point (dtove the line of tho major axis, of 
which A 8 is part, there is a corresponding point below it, 
as show'n in the figure, where a" o", a" 8 are exactly 
equal to a' o, a' 8. It will be found after a certain length 
of upward curve that the locus descends again in an exactly 
similar downward cnr\'e to the major axis, so that an 
ellipse is not only divisible horizontally by its major axis 
(of which A 8 is part) into two parts precisely equal and 
similar, but is also divisible vertically by a vertical line, 
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called the minor axis, into two parts precisely equal and 
Mmllar. The straight lino Y T is the directrix, and the 
fixed point s is the focus of the ellipse. 

The equation to the ellipse is as follows, expressed by 
co-ordinates. With the point o as origin, being the 
distance o s, e the given ratio of a a to a o, and x y the 
co-ordinates of the moving point A, the equation is readily 
found (by Euclid 1. 47) to be 

y* + (x — j?) ■ = es* xK 

Or if the vertex of the curve, which is the point A, be taken 
as the origin, and tlie whole length of the major axis bo 
called 2a, the equation becomes 

y^ 3= (1 — c3) (2ax — x^). 

Finally, if the origin be taken at the intersection of the 
major and minor axes, which is called the centre of the 
ellipse, and a denotes as before half the major axis, while 
6 denotes half the minor axis pf the ellipse, the equation 
then becomes 

= 3 (o»— a*), or ^ + p = 1, 


whence, by the integral caldulus, it readily follows that the 
area of an ellipse is waft, where ir is the well-known 
fi'1415926, the ratio of the circumference to the diameter 
of a circle. 

The length of the circumference of an ellipse may be 
approximately found to any required degree of accuracy by 
extending the following formula: — 

ri o 1 

2* 2**4* 2**4“*G’‘ ^ -1’ 

wherein sr is the fraction 8*1415026, &c., and d is the 

fraction , 2a and 26 being as before the major and 

4a* 

minor axes of the ellipse respectively. 

It follows from what has been said that there is at the 
other extremity of the major axis another vertex precisely 
similar in relative position to the vertex A. So also is 
there another point to the right of the centre precisely 
similar to the focus s, and another line may be drawn be- 
yond the ellipse to the right, precisely analogous to the 
directrix y y. The centre of the ellipse, lying as said at 
the intersection of the major and minor axes, will be found 
exactly to bisect the line joining tlie foci, and also to bisect 
the largest diameter, or major axis, in which the foci lie. In 
fact, it bisects eveiy diameter of the curve, which is why it 
is called the centre. See Eccentricity, Ellipticity. 

The striking use of this curve lies in its being the near- 
est representative of a planetaiy orbit which can be given 
in a simple manner. If the planets did not attract each 
other, but were only attracted by the sun, they would 
describe absolute ellipses. Their mutual actions being 
small compared with that which the sun exerts, tliey con- 
sequently move in ellipses very nearly. 

The reader who is not versed in geomctiy must remem- 
ber that though an ellipse be an oval, yet an oval is not 
necessarily an ellipse. An oval figure may he foimed by 
arcs of circles which shall have the appearance of an 
ellipse but none of its properties. 

XLLXP'SZS signifies the omission of a word necessary 
to complete a sentence or expression in a strictly gram- 
m aticpl form. 

iVELOmO COM'PASSBS, the name given to any 
machine for describing an ellipse. ^ A simple method of 
forming the curve is to fasten a pin in the paper at each of 
the two fod, and to attach to the pins the opposite ends of 
a thread whose length is equal to the major axis of the 
ettipse. Then, if a pencil movo in such a way as to keep 
the thread always stretched, it will describe an ellipse: 
since one of the properties of an ellipse is that the sum of 


the focal distances of any point on the curve, that is, its 
distance from one focus added to its distance from the 
other, is always equal to the major axis. 

The ordinaiy machine consists of two bars of metal at 
right angles to one another, in each of which is a groove \ 
two pins in a ruler, of which one extremity carries a pendl, 
are made to travel in the grooves, wheirthe motion of the 
ruler causes the pencil to describe an ellipse. The dis- 
tances of the pencil from the two pins are made equal to 
the semiaxis of the curve. 

XIilJP'TZC POLAMZA^TION, in the nndnlatoiy 
theory, is a name given to a supposed rotation of the par- 
ticles of ether in the peripheries of ellipses when a pencil 
of piano polarized light is made to sufier refiections in the 
interior of glass or at the surfaces of polished metals. 

Let, for example, a pencil of light be polarized in some 
plane by reflection from the surface of glass at tbar proper 
polarizing angle ; and let it be made to enter an oblique 
parallelopipod or rhomboid of glass perpendicularly to one 
of its ends, the inclinations of two opposite sides of the 
rhomboid to the ends being equal to the polarizing angle : 
the pencil of light will then suffer two reflections, one from 
each of two opposite sides of the glass, and it will emerge 
perpendicularly to the opposite end. Now if the sides 
of the rhomboid are so disposed that the plane in which 
the two reflections take place is coincident with or at 
right angles to the plane in which the pencil of light is 
polarized, no effect is produced on the pencil ; but if the 
parallelepiped be turned on an axis poipcndiculor to its two 
cuds till the piano in which the two reflections take place 
is inclined to the plane of the original polarization in an 
angle equal to 45®, 186°, 225°, or 816°, tlie emergent pencil 
will bo found to be circularly polarized. [See CircuIiAU 
Polarization.] U the inclination of the planes lie any 
other angle than one of these, excluding also the angles 0^, 
90°, 180^, 270°, the pencil will bo elliptically polarized.. 

If polarized light, after having sufiered two reflections 
in the glass parallelopipod, bo made to snffor two additional 
reflections in a similar parollelopiped similarly situated, the 
emergent pencil will be restored to a state of plane polari- 
zation ; but the now plane of polarization will be perpen- 
dicular to the former when the inclination of that plane to 
the plane of reflection is 45°, 135°, &c. 

Sir David Brewster discovered that, when a pencil of 
plane polarized light is reflected once from the surface of 
polished metal, it acquires properties similar to those 
which arise from two reflections of the light within glass. 
First, only a partial polarization takes place in it when the 
metal Is so disposed that the plane of the incident and 
reflected pencil is coincident with oi perpendicular to the 
plane in which the pencil was originally polarized. Again, 
if a pencil of light polarized in any plane be reflected from 
a plate of polished steel so disposed that the plane of 
incident and reflected pencils may be inclined 45°, 185°, 
226°, or 815° to the plane of original polarization, tho 
angles of incidence and reflection from the steel being 76°, 
then that which is called an elliptic polarization takes 
place. If a second plate of steel be disposed so as to 
reflect the pencil a second time at an angle of inddenee 
equal to 75°, and the plane in which the two reflections 
take place he coincident with or perpendicular to one 
another, the pencil so reflected will bo restored to a state 
of plane polarization, as when it suiTered four reflections in 
passing through two parallelopipeds of glass. 

XUjPTZ'dTV, a term used in the theoxy of tho 
figure of the earth. It means the fraction which the 
excess of the axis major over the axis minor of an ellipse 
is of tho axis minor itself. Thus if the axis major be 9 
and the axis minor 7, the ellipticity is The eccentri* 
city of an ellipse is much more commonly used for 
comparison than its ellipticity. The two must not be 
confounded. 
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SLLZSy !RKV* WILLIAM, a niissionarj distinguished 
chiefly for his labours in the South Sea Islands' and Mador 
gascar. He was born in 1794 of humble parentage,' and 
in 1814 his services were accepted by the London Mission- 
ary Society. After a year’s training under Dr. Pye Smith, 
he was sent out to the South Seas in January, 1816. 
Here he spent ne^ly ten years, and his experience was 
afterwards embodied in his “Polynesian Keseorohes,” a 
book the more valuable through Mr. Ellis’ great love of 
nature, his botanical and other scientific acquirements, and 
his descriptive powers. He was subsequently appointed 
secretary to the London Missionary Society, and in 1858, 
in his sixtieth year, was despatched on a mission to Mada- 
gascar. Mr. Ellis attained there a very high position in 
the councils of the leading men and of the sovereign, and 
contributed immensely to the benefit of Madagascar in the 
crisis oLits transition from heathen barbarism to Christian 
civilization. He died in June, 1872. 

BLLO'RA, a decayed town of India, in the Nizam’s 
dominions. Near it are the celebrated Rock Temples, of 
very great antiquity. The largest cave, Nailasa, is 247 
feet long and 150 feet wide. It contains sculptures of 
almost all the deities of the Hindu mythology. This 
chamber contains the great temple, which is a monolith, or 
solid piece of rock hollowed out. It is 108 fe<it long and 
61 feet wide, interior height 18 feet, but its exterior rises 
in a pyramidal form to the height of more than 100 feet 

ELM (Ulmus) is a genus of plants belonging to the 
order Urtigacis^, tribe Ulmem. All the species are trees, 
and some attain a great size and age. Tiie flowers are 
small and the leaves alternate. In most of the species 
the flowers appear earlier than the leaves ; they are dis- 
posed in groups and seated on short peduncles. The 
perianth is inferior, bell-shaped, with four or five lobes. 
There are five stamens, attached at the base of the peri- 
anth, Opposite to the lobes. There are two stylos. The 
fruit is stalked, surrounded with a broad wing. The seed 
has flat cotyledons. The leaves are serrate. There arc 
sixteen species, natives of the temperate regions of the 
northern hemisphere, extending in Asia to the tropics 
along mountain chains. The elm, since the time of the 
Romans, has been the most commonly cultivated timber 
tree of Europe. The reason of this is found in its com- 
paratively easy cultivation, the rapidity of its growtli, and 
the readiness with which it flonrishes in almost any soil or 
situation. It also bears transplantation well, and almost 
at any age. It has, however, its disadvantages ; the timber 
is very apt to shrink or warp, unless it bo kept constantly 
moist, or has been cut down many years before it is used. 
It is also during its growth vciy liable to the attacks of 
insects, which prove destructive to its timber. 

TJhvm campesiris (the common or small-leaved elm) is 
a native of the middle and south of Europe, the west of 
Asia, and Barbaiy. It is also found abnn^tly in France, 
Spain, and Italy. It grows rapidly, and often atUuns a 
height of from 70 to 90 feet, with a trunk 4 or 5 feet in 
diameter, which size it frequently attains within 100 
years. The Ulmus campestris is still common in Italy. 
On the Continent generally the elm does not a^ear to 
have been cultivated till recent times, although in England 
it has been so from time immemorial. In its planting and 
cultivation two objects are held in view, ornament and use. 
A great recommendation of the elm is its endurance of a 
smoky atmosphere, and it will thrive in the vicinity of 
large towns. The noble elms of the parks of London are 
a living testimony of its value in this respect Many of 
Hie public avenues in France, Holland, and Great Britain 
are composed entirely of this tree; and its growing in 
almbst every variety of soil, and requiring bat little pruning, 
are, in addition to its ornamental qualities, strong recom- 
mendations. 

As a timber tree the uses of the elm are veiy consider- 


able. The wood loses a great deal by drying ; a cubic foot 
weighing 70 lbs., is, according to Loudon, reduced to 4^ lbs. 
It is of a brownish oolour, is hard and fine-grained, with- 
stands well the action of water, and on this account is used 
for making pumps, water-pipes, Ac. It is also used for 
making the keels of ships. This elm frequently attains a 
great age. A tree cut down by Sir Hans Sloane, at Chel- 
sea, was said to have been planted by Queen Elizabeth ; it 
measured 18 feet in clrcui^erence, and at one time was 
110 feet in height. 

The common elm docs not perfect its seeds in this 
country, so that it cannot be propagated by seed. In the 
sooth of England the nsnal way is by layers, or suckers, 
which are thrown out in great numbers by the superficial 
roots. Layers are said to produce finer trees than suckers. 

The bark of Ulmus campestris is officinal ; it should be 
collected in spring from branches not too old ; the outer 
bark is removed, and the interior, or liher^ retained for use. 
It possesses demulcent, tonic, and astringent properties, 
and taken in full doses it accelerates the pulse, acting 
ultimately as a diaphoretic and dioretic. 

The recorded varieties of Ulmus campesiris are numer- 
ous. I^udon enuinoratCB eighteen. 

Ulmus suberosa (tho cork-bark elm) derives its name 
from the corky nature of its bark, and is snpposed by Selby 
and others to be only a variety of Ulmus campestris. 

Ulmus major (tho greater or Dutch cork-bark elm) is 
a finer and more graceful-looking tree than the last. It 
lias larger leaves, and the bark is even more corky. 

Ulmus effnsn (tho spreading elm) is a native of Russia, 
where it attains a great size. The wood is hard and dur- 
able, and is used where it grows for all the purposes of the 
common elm. 

Ulmus mm^ana (the mountain, Scotch, or Wych elm) 
is more abundant in tho northern than the southern parts 
of England, and it becomes more abundant as it approaches 
Scotland. In that country this tree forms the most pro- 
minent object in its picturesque wooded scenery. It is 
possibly also a native of Ireland. The leaves of the Wych 
elm are larger than those of the English elm. It is tho 
only truly native elm. 

BLMl'NA, a town and fort of Africa, on the Gold 
Coast, in S'* 4' 45" N. lat., I** 20' 80" W. Ion., formerly 
the capital of the Dutch possessions, but with them trans- 
ferred to England in 1872. It has a population of about 
12,000, all coloured. There is a good roadstead, and the 
houses are well built. Gold dust is found in the rivulets, 
but not in any quantity. Conceiving that, in the absence 
of the Dutch, the place belonged rightfully to them, tho 
Ashantecs, in 1878, invaded the district to within a short 
distance of Klmina, and thus caused the war of 1878-74. 
Elmina is tho earliest European settlement on this coast. 
It was founded by the Portuguese in 1481 under the name 
of San Jorge da Mina. 

SL'MO’S FlBEp ST., the name of a luminous haze 
which is occasionally scon at the mastheads of vessels. 
It is produced when tho atmosphere is very highly charged 
with electricity, by tho tips of the masts acting as dis- 
chargers. In the same way a charged conductor can be 
discharged by bringing a needle point near it. Travellers 
in the Alps often see this efiect in thunderstorms, tJic pale 
blue flame playing harmlessly round tho iron tips of their 
alpenstocks. St Elmo’s fire is, in fact, an intensified case 
of the ordinary lightning coiidnctor. It is so called from 
St Elmo, who was formerly supposed to be the tutelar 
deity of those who traverse the sea, and of whom this 
meteoric light was supposed to be the prophetic and 
visible representation. Sometimes it descends the mast, 
which is considered as a prognostication of cUsastrous 
weather. It was seen by Columbus among the West 
India Islands, and the crow bailed it as an assiinuice of 
their snpematnral protector being near. 
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tS/OOXf in the Frcncli language, meane praise, being ’ 
derived from the Latin elogium^ and that from the Greek i 
eulogUi, It has become the name of a considerable branch 
of French literathre, consisting of orations in honour 
of distinguished deceased persons. It is the custom, 
for instance, when one of the members of the French 
academies ^es and a new member is appointed in his 
place, for the new member to deliver a panegyrical oration 
on the labours and other merits of his predecessor. These 
eloges are gener^ly printed and published, and although 
they ore mostly written in a florid rhetorical style many 
of them are really interesting biographies. The Italians 
have also their academical elogii. An excellent collection 
is the Elogii degli Uomiui lllustri Toscoui ” (three vols. 
folio, Firenze, 1760-70). 

XSlaO^Him, a Hebrew name for God, of uncertain deriva- 
tion, but which contained the primaiy ideas of strength 
and power. It is the plural of Eloah, but carries the 
singular number in the accompanying verb, and the ques- 
tion why this fonn of the word should he used in 
speaking of God lias given rise to mudi controversy. Some 
sclioloTH regard it as an indication of a state of polytheism 
from which the monotheistic worship of the Hebrews 
emerged. The interpretation generally accepted by ortho- 
dox commentators is that it was meant to include the 
fulness of all power, and to present God in the aspect of 
creator and governor of the physical universe. 

The same word (with a plural verb) is also used in the 
Old Testament to designate tlio deities of the heathen, 
angelic belugs, and earthly rulers and judges. The fact 
that in some portions of the Old Testament the name 
Kloliim is used to designate God and that in other poHions 
the name Jehovah is adopted, has given rise to considerable 
controversy, and forms one of the chief arguments used 
by those scholars who deny the Mosaic authorship of the 

PEMTATRlIClf. 

laLONGA'TZOK, an astronomical term for the angular 
distance between two heavenly bodies as seen from tho 
earth. Custom has confined it to the case in wliich both 
bodies aro in the solar system, and one of them is generally 
the sun. Thus we speidc of the distance of two fixed stars, 
and of tho elongation of Mercuiy' from the sun. 

XLraiNSTONX, WILLIAM, founder of King's 
College, Aberdeen, was born at Glasgow in 1437. Ho 
was educated at the University of Glasgow, where ho 
passed A.M., probably in the twentieth year of his age. 
Afterwards applying himself to theology ho was m^e 
priest of St. Michael's, or Kii'kmichael, Glasgow, in which 
place he served four years, and then proceeded to France, 
whore, after three years' study of the law, he was up])oiuted 
professor of law, first at Paris and then at Orleai\p. In 
1471 he returned to Scotland, passed through several 
dignities of the church, was employed in an embassy to 
France, was made bishop of Ross in 1479, and bishop of 
Aberdeen in 1484. Elpbinstonc took a distinguished part 
in the general affairs of his country. He was successively 
ambassador to Henry Vll., lord chancellor, and lord privy 
seal, which last ofidee he occupied at tho time of his death, 
25tji October, 1514, while negotiations wore pending 
with the court of Romo for his elevation to tho primacy 
of St. Andrews. 

Besides a book of ,canons extracted out of the ancient 
canons, Elpbinstone '"wrote a history of Scotland, chiefiy 
out of Fdrdnn* He wrote also some lives of Scotch stunts ; 
and in |he college of Aberdeen are preserved several largo 
folj|) volumes of his on the canon law. By his solicitation 
the convent of Grey Friars was founded in 1494, and a 
papal bull obUdned lor the erection of a university at 
Aberdeen. 

uU'SAra-LOTHBlNOliNr. See Alsace-Lobhaink. 

SLSlNORli (JSMngoer), a seaport town in tie 
Danish island of Zealand, stands at the narrowest part of 


the sound, 25 miles north from Copenhagen, and has about 
9000 inhabitants. On a tongue of land nokh-east of the 
town is the fortress of Kronborg, which was for some years 
the prison of Queen Matilda, sister of George III. of Eng- 
land, and which commands the entrance to the sound, and 
there is a handsome palace called Marienlyst, witli an 
hospital for seamen, built on an eminence close to it. Elsi- 
nore itself is an open tonm, and has been mndi improved 
of late years. It has a harbour which is foirned by a 
wooden pier, and is accessible to slups of small draught ; 
a quarantine establishment, some manufaotnros of arms, 
sugar, brandy, Ac., and a good foreign trade. The towns- 
men are also engaged in tho fisheries. 

Ships passing tho sound formerly paid duties to the 
Danish government at Elsinore, but these imposts were 
abolished in 1856. The roadstead affords good anchorage. 

Elsinore is well known from its being the ^eno of 
Shakspeare's noble tragedy of Hamlet." Tho principal 
incidents of the play aro founded on fact, but so deeply 
buried in remote antiquity as to make it difficult to dis- 
criminate truth from fable. Saxo- Grammaticus, who 
fiourished in the twelfth century, is Uie earliest historian 
of Denmark who relates tho adventures of Hamlet. His 
account is extracted and much altered by Belleforest, a 
French author, an English translation of whose romance 
was published under the title of The Historye of Hamlet," 
and from this translation Sbakspeare formed tho ground- 
work of his play, though with many alterations and 
additions. 

BL'nBLAJI, formerly a market-town, but now included 
in London, is situated 8 miles from London Bridge by the 
North Kent line. It Is a place of 5048 inhabitants, and 
deserves notice on account of its remains of a royal palace, 
built at a very early period, in which Henry III, hold 
Christmas in 1270. Succeeding kings frequently resided 
in it till the time of Henry VII., when Greenwich Palace 
was built and that of Eltham was suficred to fall into 
decay, though Henry VIII. here celebrated the still 
Christmas " of 1526, on account of tho plague raging in 
London. The hall was until recently occu}>ied as a bam, 
is 100 foct long by 56 feet wide, with a carved timber roof, 
and windows w'hich have been very elegant, but are now 
mostly bricked up. The area of the p^ce is surrounded 
by a wall, and the ditdi, which is now dry and planted 
with shrubs, is crossed by an ancient bridge. There are 
several churches and Congregational and Wesleyan Metho- 
dist chapels, and schools and almshouses. Eltham was 
formerly called Alteham, meaning the old home. 

SL'VAN, a term loosely applied by Comish minors to 
all fine-grained granitic and felsitic d^ kes. It is, however, 
becoming restricted to the so-called guartz porphyry or 
quartz-feUite (called also elvanite\ a rock consisting of 
an amoiphous or micro-crystollino base of quartz and ortho- 
clase, with gtains of quartz scattered tlirough. See Fsi^ite. 

KLAVAS, a town in the province of Alemtejo in Por- 
tugal, about l25 miles cast from lasbon, is situated on a 
hill in the midst of an extensive plain. It is a frontier 
town, and about 12 miles west of Bodajoz. Elvas is the 
strongest fortress in Portugal ; it is situated between two 
castles, Santa Lucia and La Lippe, which stand on two 
summits commanding tho town. It is a bishop's see, and 
the chief town of the comarca of Elvas. The town con- 
tains about 17,000 inhabitants, and has a fine cathedral, 
and very extensive barracks, which are bomb-proof. A 
handsome Moorish aqueduct brings water from a distance 
of abont 4 miles. 

Elvas was a post of great importance during the Penin- 
sular War. Marshfd Junot took possession of it in Mordi, 
1808, and held it till it was given up, unJer the conven- 
tion of Cintra, in August foUowing. The Duke of Wel- 
lington had a powerful triescope placed in the tower of La 
Lippe during his military operations, by which the interior 
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of tho Castlo of Badajoz could bo plainly looked into^ and I 
all the oporationa discovered. 

X'liYt a city and the see of a bishop, in the county 
of Cambridge, England, situated on an eminence near the 
\restern bank of the Ouse, which is navigable for barges 
from Lynn, at the moutli of the river. The city is 15 
miles north by east from Cambridge, and 72 miles north 
by east from Lonwn by railway. It consists chiefly of 
one long street, find has a spacious market-place near the 
centre. Ely was in very early Saxon times the site of a 
monastery, which, having been destroyed by the Danes, 
was rebuilt, and in 1109 was erected into a bishopric by 
Henry L, when the manors belonging to the monastery 
were divi^d between the bishop and the monks, who were 
thenceforward governed by a prior. Henry VIII. by 
charter conv^cd tho conventual church into a cathedral. 
The most ancient parts of this fine stnioture wore erected 
in thelfeigns of William Bufus and Ileniy 1., and the 
whole was completed about 1340. Its length is 535 feet; 
transept, 190 feet. The height of tho great western tower 
is 270 feet. Tho ceutral octagon tower is surmounted by 
a dome, with a lantern 170 feet high. The Intorior is very 
beautiful. [Seo Enolisii Cathkduai. Argiut£GTUU£.J 
Its thorough renovation was completed in 1875 at a cost of 
considerably over jC 60,000. The bishop's palace is near the 
west end of the cathedral. There ore two parish churches, 
one of which is the chapel of St. Mary, attached to the north 
side of tho cathedral. A free grammar-school was founded 
by Henry VIII., and a handsome new building erected for 
it in 1881. The population of the city of Ely in 1881 was 
8172. Coarse pottery is manufactured, but the trade of 
the city is chiefly agricultural; the country around is 
exceedingly fertile, and from the neighbouring market 
gardens large quantities of vegetables are sent to the 
London markets. Tho bishopric of Ely comprises Cam- 
bridgeshire, Bedfordshire, Huntingdonshire, and parts of 
Sufiblk, Norfolk, and Essex. Very great improvement has 
taken place in the sanitaiy condition of Ely within recent 
years. The city has been thoroughly drained, and water 
carried to ovexy house, tlio result being a veiy remtirkable 
decrease in the rate of mortality. 

Ely derives its name cither from the Saxon word an 
eel, or Ae%, a willow, and was founded on that part of the 
Fen country called the Isle of Ely, which was defended by 
Thurstan, one of tho abbots of Ely, against William the 
Conqueror for seven years. 

XXYf X83UB OF, a district in the county of Cam- 
bridge, forming the nortliern half of the county, from the 
southern half of which it is separated by the river Ouso. 
It was formerly a part of the fen country, hut the whole 
district has been greatly improved by drainage, and its soil 
is now extremely fertile. The population of the district 
is about 65,000. 

XLYS'XUM, or XLYS'XAN FIELDS, tho name given 
by the ancient Greeks and Boxnans to the abode of the 
righteous after death. The expression does not occur in 
Homer as meaning part of the under-world. With him 
it is a pleasant land on the western shores of Oceanus, that 
great river which surrounded tlie world — a happy region 
where perpetual spring reigned, where never snow nor rain 
fell, and whore balmy breezes kept subdued the fierce rays 
of the sun. It is with him tho place of the blest who 
have not died, but who have been caught up out of life 
by special favour of the gods. Hesiod at a later age 
claimed Elysium for the dead, and placed it as a group 
of smiling islands in the mid stream of Ocean, tho “ islands 
of the blest** By yirgil*s time the Elysian fields were 
merely the abodes of tliose shades who were not sufler- 
]^uniB^ent 0 They were part of Hades, tho under- 
world. We now see tho last degradation of the beautiful 
xnyi&, for the Champs Elysees is the name given to a 
fashionable promenade in Paris. In later Latin times 


Elifsii Campi was the term sonietimes applied, by way of 
happy prophesy, to a cemetery. Thus the great Elysii 
Campi of sacred Arles has become its AliscampSj well 
known to every traveller, to whom, however, the changed 
name has possibly destroyed the connection of its solemn 
quiet sadness with the ancient paradise. 

SL'ZBVniS» a eelebratod family of printers, whose 
books (chiefly Latin) are the delight of blbliopolGs for tho 
extreme beauty of their typography and binding. There 
are abont 1200 different elzevirs in all, and of these over 
950 are in Latin. The name is a corruption of tho usual 
Latin designation of the family Elzeverius^ their real 
mime being Elzevier (or Elsevier). Louis Elzevier, a book- 
binder of Louvain, driven out by religious disturbances, 
settled at L^den in 1580; and in 1583 printed and 
issued his fine Drusus, The famous EtUropius did not 
appear till 1 592. The five sons of Louis (especially Bona- 
veiitura, tho most celebrated of the whole family) all 
followed their father's trade. Bonaventnra's books are prob- 
ably the finest specimens of printing in tho world, except 
only in Greek printing, in which tlie palm admittedly rests 
with the Alpines. Elzevirs are very often small, their 
favourite sizes being 12mo, 16mo, and 24nio. Their 
cbof-d'cenvi’c, Les petites Bdpnbliques,** is in the latter 
size. A later generation of tho family, however, need folio, 
adopting it for the splendid Corpus Juris (1668). The 
last of the great Elzevlers (Daniel) died in 1680, but others 
hero and there printed niter that date, and Abraham 
Elzevier was university printer at Leyden os late as 1712. 

XMANA'TION (a flowing out of), the name of a phi- 
losophical doctrine common to many Oriental nations, but 
most beautifully set forth by the Neo-Platonists of Alex- 
andria. They held that God*B will or mtelligonco was 
manifested in the world, not that God is tho world (for 
that is Pantheism), but that in one sense the world was 
God or a part of God. All tho flux of natural things is 
produced by the ever fresh emanations of force from God ; 
nothing is permanent save types and universals; God is ilio 
only existence. A man tlioroughly permeated by one of 
these emanations of divine force enjoys the transcendental 
Ecstasy of Plotinus, he has glimpses of the permanent 
divine source of all. God does not grant emanations of 
power or withhold them at his will, they taught; they 
ore a necessity of his being. ' As he is a creator, so must 
ho be always creating. The doctrines of emanation current 
among tho Hindus, the Persians, &c., are not widely 
separate from the above. 

EMBALLONU'RIDABL a family of Bats (Cheiroptera), 
differs from the rest of tho order except tho Phyllostomidm 
(Vampire Bats) in having the tail perforating tho inter- 
fcmoral membrane, and usually produced as a free organ 
beyond It. Tho muzzle is obliquely truncated, and at its 
extremity are tho nostrils, which are simple and not pro- 
vided with Icaf-Hke appendages. Tho first phalanx or 
joint of the middle finger is folded in. repose upon the 
upper surface of the metacarpal bone. The upper in- 
cisor teeth arc large in the front of the jaw, and usually 
two in number. The EmbaHonuridao are widely distributed 
throughout the tropical and subtropical regions of both 
hemispheres. One species only occurs in Europe. There 
are sixty-five species known, contained in thirteen genersL 
Insects constitute tho food of all this family. Tho princi- 
pal genera are Emballonura, Taphozous, lihinopoma, Noo- 
tilis, MolossuSy Mystadna. 

XMBAIiM'XNG, the process by which dead iKxdies are 
preserved from putrefaction and decay. By the ancient 
Egyptians this art was carried to groat perfection, and those 
who could afford it preserved in this way tho whole of 
their dead, and also the bodies of cats, crocodiles, ichneu- 
mons, and other sacred animals. Various reasons have becoi 
suggested to account for the origin of this custom, snoh as 
the scarcity of fuel suitable for the process of cremation 
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and the impossibility of burial during tho annual two 
months* period of the inundation of the Nile, but tho most 
probable explanation is that which connects the custom 
with the religious beliefs of the Egyptians. They were 
firm believers in the immortality of the soul, and they 
looked for its return to a human body after it had com- 
pleted a cycle of existence in the spirit world. 

The time when this practice first came into use is un- 
known, but it is certainly as old as 2000 ».c. ; it probably 
dates from a much earlier period . Of tho Egyptian methods 
of embalming two minute accounts have come down from 
antiquity in the writings of Herodotus and Diodorus, but 
these can only i-efer to the periods in which these writers 
lived ; though there is a general kind of agreement between 
them, they diiTer very much in details, and their accounts 
have been only partially confirmed by modem examinations 
of tho bodies preserved. According to Herodotus the art 
was practised by persons regularly trained to the profes- 
sion, and its secrets were handed down from father to son. 
In tljo case of wealthy persons tho brain was in part re- 
moved through the nostrils by means of bent iron instru- 
ments, and the remaining portion was dissolved by the 
injection of caustic drugs. An incision was made along 
the flank by means of a stone knife, and tho intestines and 
lungs were removed, chc heart and kidneys being left in the 
body. The interior cavity was then washed with palm 
wine, and afterwards scoured with pounded perfumes. It 
was then filled with pounded myrrh, cassia, and other 
aromatic substances, and the opening sewed up. The body 
was afterwards steeped in natron for seventy days, then 
washed and swathed in bandages of linen cut in strips and 
spread over with gum. It was then placed in a wooden 
coffin, and this was set upright against tlie walls of a lionso 
or tomb. Tho cost of this process was a talent of silver, 
or botwcGii £225 and £250. 

Another metliod, which cost twenty-two minsc (£00), 
consisted in the removal of the brain as in the former pro- 
cess, but instead of tho removal of the intestines a quantity 
of cedar oil was injected into the abdomen through the 
rectum and the passage closed. The body was then steeped 
in natron for seventy days, and on the last day the oil was 
allowed to escape, when it carried away tho internal organs 
in solution. The flesh had also been ronsnmed by the na- 
tron, so that only the skin and bones were handed buck to 
the relatives. The process adopted by the poorer classes 
consisted in washing the intestines with “synnaca,” an 
infusion of senna and cassia, and in steeping the body 
for tho usual number of days in natron. 'I'hc cost of this 
method is unknown, but it was veiy slight. As this prac- 
tice was followed for several hundred years it will be easily 
conceived that many variations of method were adopted at 
different periods ; in some instances the viscera, after being 
embalmed, were replaced in the body, while in others tlicy 
were placed in vases for interment near the mommy. 
Mummies have also been found which appear to have been 
merely dried in sand, and others which have been placed 
in molten bitumen, or which have been subjected to a pro- 
cess resembling tanning. 

There are two instances of embalming (viz. of Joseph 
and his fatlier Israel) mentioned in tho last chapter of 
Genesis, bat both occur in connection with Egypt, and it 
does not appear that the art was practised by the Hebrews. 
The nse of spices a presen^ative against decay was, 
however, known by them, and we read in 2 Chron. xvi. 14 
that the body of Asa was laid the bed which was filled 
with sweet odours and divers kinds of spices prepared by 
the apothecaries* art.** In tho New Testament also there 
is a reference to this cnstoir. in connection with the burial 
of Jesus, when Nicodemns ** brought a mixture of myrrh 
and aloes, about an hundred pound weight,** for this pur- 
pose (John xix. 89). 

By the Egyptians the practice of embalming continued 


in use until the time of St. Augustine, who says that the 
bodies thus treated were called ; in the hieroglyphs 

they are termed saAu, The art seems never to have been 
lost altogether, and many eminent surgeons and anato- 
mists of Europe have practised it with success. Dr. William 
Hunter used essential oils, which he injected through the 
principal arteries of the body, and he algo employed alcohol, 
camphor, saltpetre, and pitch. Corrosive sublimate, alu- 
mina, arsenic, creosote, and carbolic acid have all been used 
by modem embalmers, but it is doubtful whetlier bodies 
preserved by these means would last like the mummies of 
ancient Egypt. The most successful embalmers of modem 
times arc Italians, members of the surgical profession, bnt 
who guard tho secrets of this branch of their occupation 
with jealous care. 

XBIBANKMXiNT. The term embankment is used (1) 
in connection wdth railway engineering. The embankment 
is made to carry the line of railway over depressiodh of the 
conntiy, and considerable skill is required to prevent slip- 
ping and sinking. (2) In connection with the sea and 
rivers. It is often necessary to raise mounds or dykes 
along tho course of rivers to keep them within their channels, 
and prevent their flooding tho lands which lie near them. 
Many parts of Holland could not be inhabited if the sea 
were not kept out by strong embankments ; and tho de- 
struction of these frequently desolates great tracts of 
country. 

The first thing to he attended to in forming embank- 
ments is to enable them to resist the pressure of tho high- 
est floods which are likely to occur, and to prevent the 
effect of the waves and currents in washing them away. 
When it is the pressure merely of a column of water which 
Is to be withstood, a simple earthen hank made of the soil 
immediately at hand, provided it be not of a porous nature, 
is snflicient. Its form should be a very broad base with 
sloping sides and with a flat top, which may serve as a 
path or oven a carriage mad. 

When the dykes are only intended to check the waters 
at the time they flow over their natural banks, it Is best to 
raise them at some distance from the river on each side 
and parallel to its course; becanse in, sudden floods the 
water, having a greater space to flow through, will not rise 
so high, and will sooner recede. 

W*hcre embankments arc made against tho sea greater 
skill is required to resist the force of the waves. If there 
are materials at hand to lay a bank of stones imbedded in 
clay with a broad base, and the sides sloping very gradoally 
upwards, a very safe barrier maybe opposed to the waters. 
It is not the direct impulse which is the ipost destructive; 
waves striking against a sloping snrfa^ e lose their force and 
rise over it ; but it is in returning that they draw the ma- 
terials with them and scoop out tho foundations. In a 
place where shingles were usually thrown up by the waves 
and the bottom was a strong clay, their retreat has been 
intercepted by rows of strong piles driven in a line along 
and parallel to the shore, and covered with boards nailed 
to them on tho land side. In one night the shingles have 
been thrown over the piles, and being retained by tlie 
boarding have formed a perfect wall. In other cases 
several rows of piles are driven in, and stones thrown into 
the spaces between them. 

Where the land lies very flat for a considerable distance 
from the shore, it is of advantage to have two complete 
banks, one within the other, so that if the outer bank U 
broken through the second will keep back the waters until 
the first can be repaired. The water which accumulates 
within tho banks, and is collected in tho internal ditch and 
those which divide the marshes, must be let off occasionally 
by means of channels and sluices when thp tide is out. 

EBfBAB^QO, the word used to denote the act by which 
any government lays an arrest on ships to prevent their 
leaving its ports. On the breaking out of war with any 
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nation it has been usual for the government of each country 
to lay an embargo upon such of the enemy’s ships as are 
within reach, with a view to their being declared good and 
lawful prize. During the progress of war, when any ex- 
pedition is on foot against the enemy, and it is desirable 
to keep the circumstance from the knowledge of the party 
to be attacked, its is usual to lay an embargo upon all 
private vessels, as well those under the national flag as 
foreign vessels, until by secrecy the object to be obtained is 
accomplished. An embargo may also be laid by the gov- 
ernment upon ships belonging to its subjects, with a view 
to their employment for the scrvico and defence of the 
nation. In all theses cases it is clear that embargoes are 
detrimental to commerce. The only case in which they 
have an opposite character is when a foreign vessel of 
war or privateer frequents a neutral port, and is restrained 
from qigitting tho sainn until a certain time shall have 
elapsed after tho departure from the port of any vessel of 
which it might otherwise make prize. Sometimes an em- 
bargo is laid upon certain specified goods only, all other 
cargoes being allowed free departure or entry. 

XiBK^BASSY. Generally speaking, by the term embassy 
is meant all kinds of diplomatic missions, including tlioso 
under the charge of envoys and consuls; but in a strict 
sense it should be confined to those political agoueies alone 
which are presided over by an awi6a«sn<for,'rcprescnting for 
the time beiug tho person of his sovereign, and having the 
authority to demand a private audience of the monarch to 
whom he is accredited. There are six such embassies from 
England, viz. — those in France, Russia, Austria, Gennany, 
Italy, and Turkey, The ambassadors re<Movc salaries vaiying 
from £6000 to £10,000 per annum, and an allowance for 
house-rent. Their secretaries, attaches, and servants are 
also salaried by the government. The total cost of the six 
English embassies is about £90,000 per annum, of which 
sum £60,000 is for salaries and allowances, and the rest 
for purchasing, hiring, furnishing houses, chapels, and 
offices, and other incidental expenses. The total cost of all 
our embassies, missions, and political agencies in foreign 
countries is about £200,000 per annum. 

XIBIBER DAYS and W1CEKS, certain times in each 
season of the year set apart for imploring the blessing of 
tho Almighty on the produce of tlm earth by prayer and 
fasting, observed iii the Christian church as early as the 
third century. At first tho Ember Days wore not uni- 
formly observed by dificrent churches at the same time ; but 
the Council of Placentia, 1 095, fixed the spring and summer 
Ember Days to be tlic Wednesday, Friday, and Saturday 
in the Ember week, that is in the week after tho first 
Sunday in Lent and Whitsunday ; those of autumn and 
winter upon the some days after the feast of the Holy Cross 
or Holyrood Day (14th September) and St. Lucia (IBth 
December). These seasons are also set apart in the 
Western churches for the ordination of clergy, a custom 
which can bo traced back to tho end of the fifth century. 
The word is from the Gennan quattmhtT^ a coiTuptiou of 
Latin qimiuor lempora^ four seasons, and has nothing to 
<do with embers or ashes. Some derive it from the Old 
English ymh^ round, as if it meant “ recurring fasts ; ” but 
AS quatuoT tempora was a monkish phrase in use in what 
are called Anglo-Saxon times, ywber would seem to bo 
probably a case of “ folk-etymology,” making a native word 
-of not distant signification to do duty for a foreign word 
like it in sonud. 

gBffBgZZLEmtiJN X (formerly emhe»il, from Old 
French imbiciller^ to weakenr-^*.e. to weaken a store by 
repeated filching from it), tho fraudnlont appropriation by 
servants and others of money or goods intrusted to their 
oare, or received by them on account of their employers. 
Three things are essential to the crime of embezzlement — 
first, that tho ofTonder must be a clerk or servant ; second, 
tiiat ho must receive into his possession some chattel on 
vou V. 


behalf of his employer, and that he must frandnlently em- 
bezzle the same. If the chattel has passed into the aotoal 
or constructive possession of tho employer, the offence 
becomes larceny. Thus if a shopman receives money from 
a customer, and instead of putting it into the till puts it 
into his pocket and appropriates it, the ofience is embezzle- 
ment; but if after putting it into the till ho takes it out 
and appropriates it he becomes gnilty of larceny. The 
distinction, however, has but little practical import, for if 
a prisoner is placed npon trial for embezzlement, and tlie 
ofibnee turns out to be larceny, he will not be entitled to 
acquittal, but he may be found gnilty of the larceny, and 
vim revsd, Tho law on tliis subject has been regidated 
and defined by the Larceny Act, 24 & 25 Viet. c. 96. 
Persons guilty of embezzlement are liable to be kept in 
penal servitude for any time not exceeding fourteen years. 

In the Larceny Act provision is made also for dealing 
with similar offences on tlie part of bankers, brokers, 
attorneys, and other agents, and also of trustees and direc- 
tors of public companies, while a later Act, 31 & 32 Viet, 
c. 116, deals with acts of embezzlement committed by any 
member of a copartnership against his fellow-members. 

EM'BXiXM, a figurative representation which by ves- 
ture of association suggests to the mind something not 
expressed to the senses; thus a lion is the emblem of cour- 
age and a cock of watchfulness, tho rod rose is the emblem 
of tho liouse of Laiu^aste.r, and the cross is tho general 
emblem of Christianity. 

EBl^BLSMENTS (from tho French words emhlavenm 
de bU‘d^ corn sprung or put above ground) means the pro- 
fits of land sown ; but in its usual sense it extends to roots 
planted and other annual artificial profits which arise from 
tho soil, us, for example standing corn, hemp, saffron, fiax, 
hops, and garden produce growing above ground, as melons 
and cucumbers, all of which annually require either sowing, 
planting, or manuring at the expense of tho tenant, and 
are not a permanent or natural product of tho soil. 

All persons are entitled to the emblements of land sown 
by themselves in which they have an uncerfeiin interest, 
'rhus the n*prescnfalivcs of a tenant for life who dies 
previous to harvest are entitled to the growing crops. 

The parochial clergy and their under-tenants, being 
also tenants for life, and their representatives are entitled 
to einhl<»nicnts by tho 28 llenry VIIL c. 11, s. 6. Tho 
produce of fruit-trees and grass is not included within the 
meaning of emblements. • Tho executors of a tenant in fee 
or in Uiil are also entitled to the emblements as against 
tho heir or heir in tail, but not as against a doweross or a 
devisee of tenant in fee, for the devise of the land canies 
with it the crops. 

BM'BLICA, a section of a genus (Phyllonthus) of 
plants belonging to the order EupnoRUiACK£, and con- 
sisting of one species, Phyllanihus Kmblica. This species 
is a native of most parts of Indio. Tho bark of this tree 
is astringent, and is used in India as a remedy for diarrheea. 
The fruit is acid and astringent, and when eaten acts as a 
mild purgative. The tree yields timber, which is valuable, 
as it resists damp. This species is distinguished by the 
stamens being three, anthers erect with parallel cells ; and 
in the female flowers by the ovary being three-celled, with 
connate styles. 

JCMBOSS'XKG (Fr. boase^ a swelling or hninp) is the 
art of producing raised figures upon paper, leather, wood, 
or other materials, by means of pressure, either applied by 
a sudden blow, as iu a stamping-press, or in a more grad- 
ual manner, as by an ordinary screw or hydraulic press, 
or by revolving cylinders. Tho pattern is usually pro- 
duced by forcing the face of the? material against an en- 
graved die in which tho design is cut; and sometimes, 
when tlie article to be embossed is in the form of a thin 
sheet, a counterpart to the die is applied at tho back to 
aid the process. In niauy coses heat is employed during 
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tho operation with great effect. Thin plates of metal are 
embossed by pressure between a pair of steel dies, in one 
of which the figure is hollow and in the other raised. In 
recent times the art of embossing has received many beauti- 
ful applications. 

The embossing press designed and constructed by Mr. 
Edwin Hill for impressing the medallion upon postage 
envelopes is a very elaborate and beautiful machine, which 
inks the die itself, and with the aid of two boys to place 
and remove the envelopes embosses sixty in a minute. 
The same machine, or one similar in principle, is appli- 
cable to tlie embossing of paper wafer-medallions. The 
envdopo-embossing apparatus is nationally important, for 
each stamped envelope becomes at once a species of paper 
money, exchangeable at many times the actual cost of 
manufacture. Tlio embossing is on this account conducted 
at Somerset House, by government oflicers. 

ISBCBRA'CBRYt an attempt to influence or corrupt a 
juiy, or induce them to favour one of the parties in a cause. 
It is punished by fine and imprisonment. The crime of 
embracery is completed whether the jury on whom the 
attempt is made give any verdict or not, or whether the 
verdict given be true or false. 

XBEBRA'SUBE. in fortification, is an opening made in 
an epauloment or parapet for the pni-pose of allowing a 
gun to bo fired through it. Embrasures are usually 2 feet 
wide at the neck or interior extremity ; and at the mouth, 
or exterior extremity, their width is equal to half the 
thickness of the epaulement, that is, about 0 feet. Tho 
cheeks or sides are frequently fonned vertically at the 
neck, that tho men who serve tho guns may be covered as 
mnch ns possible ; but beyond that part eadi side declines 
gradually from a vortical plane outwards, in order that it 
may bo less injured by the fire of tho piece. In permanent 
fortifications the sides of the embrasures are generally 
reveted or lined with brickwork ; but in field batteries tho 
earth at tho sides is either without support, or is kept up 
about tho neck only by gabions or fascines. To some 
extent embrasures have been superseded by tho system of 
firing guns m barbette — that is, over the parapet — the 
weapon being raised by machinery for firing, and lowered 
immediately after. By this means the openings into a 
fortification, which often present tempting marks for an 
enemy’s guns, are avoided. 

Embiiasuue, in architecture, is tlio indent of a Battt.k- 
HENT. It signifies also tho sp1ay«of a door or window. The 
term Is derived from its use in forilfication. Etymologists 
hesitate whether to consider it arising from the Scandi- 
navian brasa^ fire (root of brass, brasler, &c.), or from 
an Old French verb, braser, to skew. Probably the latter 
arises from the necessity of the embrasuro being skewed 
to admit and yet protect the defender, the primary mean- 
ing being an opening from which fire or molten metal was 
poured down on tho besiegers from the battlements of a 
fortress. 

ISKBBOCA'nON, a term employed to denote certain 
external applications which produce tho effect of counter- 
irritants, and are applied by rubbing. 

XIOnOJD'EBY, a mode of working devices on woven 
substances. In some examples of this kind a rich effect 
is produced by inserting slips of parchment cut to suit the 
devices between the fabric upon wbidi the embroideiy is 
executed and the tjlireads of silk or other material of which 
the pattern is formed, so that the embroidery may bo raised 
considerably above the surface. Gold and silver thread are 
ofteo^nsed in embroideiy with good effect, and spangles or 
tfnsel are occasionally mixed with the needlework. Tho 
fabric to be embroidered is usually stretched in a kind of 
frame or loom, and the pattcim is drawn either upon its 
Surface or upon a piece of paper applied underneath it. 

Although embroideiy has, until within a few years, keen 
a purely handicraft employment, it has latterly assumed 


the character of a manufacture, a most ingenious machine 
for executing it having been brought into use in France, 
Germany, Switzerland, and England. Attended by one 
grown person and two children each machine does as much 
work as fifteen embroiderers. The art of embroidery has 
revived of late years, chiefly through the increasing require- 
ments of the church for altar-carpets^ altar-cloths, and 
altar-linen. Artists now design, and sisterhoods execute, 
very beautiful works of art for these purposes. 

England was at one time famous throughout Christen- 
dom for the richness of her embroidery, and particularly 
for a new method known in the thirteenth century as opus 
Anglicum, In the South Kensington Museum there is a 
very fine example of English work of this period, known 
as the Syon Cope, embroidered in gold, silver, and silks. 

EM'BBYO, BBra&Y01.'0GY. Embryo, in botany, 
is tho rudimentary plant fonnd in the seed. In the orchids 
and some otlior plants it is composed of a few cells, with- 
out any evident differentiation into parts. In others, e,g, 
in tlie violet, the embryo is large, but does not fill up the 
whole of the interior of tho seed, the remaining portion 
being occupied by a cellular tissue called tho albumen^ in 
which is stored up starch and other nutritive material for 
the support of tho young plant during germination. In 
the embryos of most plants two distinct parts can be seen — 
the rudimentary stem (caulicle of Asa Gray, radicle of sys- 
tematic botany) and tho cotyledons or scod-loaves. Some- 
times the cotyledons absorb during the ripening of the 
seed tho whole of the nutritive substances ^contained in the 
surrounding cells, so that tho ripe seed contains only the 
embryo and no albnmcu; snch seeds are called 
0 U 8 . Good examples may bo found in the soed of the 
maple, apple, and also in the bean, in which the cotyledons 
have become so thick and fieshy os not to bo easily recog- 
nizable as primitivo leaves. In the maple there is no other 
part than tho cotyledons and caulicle, but in tho apple and 
bean there will be fonnd at the apex of tho caulicle between 
the cotyledons a very small bud, which is colled the plumule. 
When tho seod germinates tho nutritive substances pass 
from the albumen through the cotyledons, or, where there 
is no albumen, from tho cotyledons into tlio rndimontary 
stem, and the embryo pnshes upwards and downwards, 
]}roduciiig leaves on tho portion which ascends from between 
tlio cotyledons, and developing a root on the part which 
strikes downwards into the soil. 

In tho embryos of some plants there are two cotyledons 
or seed-leaves ; in others, as in grasses and palms, there 
is only one. Thoso differences correspond to others which 
are very important, but which only appear as the plant 
develops; they form the basis rf the classification of 
Anciospeums into dicotyledons and monocotyledons. In 
systematic botany the radicle is said to be superior when 
it points to tho apex of tho root, and inferior when St 
is turned to the base. 

Embryo, in zoology, is the rudimentary animal — that 
is to say, the animal before it loaves tho egg in oviparous 
animals, or boforo it leaves the parent in viviparous ani- 
mals. Tho word comes from the Greek, and means *^that 
which swells and fills up from within.” Animals such as- 
polj^B, &c., reproducing their kind by simple fission 
(splitting off) or gemmation (budding out)— asexual gen- 
eration — cannot be said ever to assume the embxyonic 
state ; for in that case the parent and offspring are iden- 
tical as to structure, differing only in size. But this 
method of reproduction applies only to so few and such 
lowly varieties of organisms that Harvey’s famous aphorism 
may be held roughly to hold good for all animals alike— 
Omne vivum ex opo, ^^evoty living (animal) comes from an 
egg.” It is probably known to all reader's that the vivi- 
parous animals are in fact produced from an ovtim, only 
that this ovum is matured within tho parent’s body instead 
of, as in tho case of birds, fishes, and other oviparons 
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animds, without it As yet it is extremely difficult to < 
pronounce upon the nature of the process of fecundation 
of the ovum. The female organism prodnces the ovum, the 
male organism the fecundating matter which renders the 
ovum fertile and capable of developing into an embryo. 
But yet among the bees the eggs develop into drones 
(males) without iu^regnation, while the impregnated eggs 
become females, or, if coarsely fed, neuters ; and so also, 
in exceptional cases, it happens among certain moths. It 
is known, too, that in the embryo of the chick the earlier 
stages of division of the germ may take place without im- 
pregnation. Further, certain auhnals (os Salpm, for 
instance) which produce their young by sexual generation, 
are succeeded in the persons of that offspring by a race 
of different characters, and reproducing itself by asexual 
generation, as by fission or gemmation. This is alternate 
generation.” The second raco eventually recovers the 
])owcr iSf sexual generation, producing an embiyo which 
develops into the original form. That is to say, if ^and- 
parents and grandchildren are alike and sexual, the inter- 
mediate generations are unlike them and are asexual. 

Also the phenomenon of parihenogeneaia (virginal ma- 
ternity) presents at once a great difficulty. Here (as in 
the insects Coccus hesperidum^ Chermes ahietis^ &c.) only 
females exist, as far as can yet bo known, and yet these 
lay ova from wliich other females proceed. Among the 
Lepidoptera, Psycho and Soicnobia give examples of par- 
thenogenesis mingled with those of sexual generation — 
by the first only females are produced, but where the rarely 
occurring moles have impiTgiiated the ova, the embryos 
develop into about equal numbers of males and females. 
Other cases of parthenogenesis occur which produce a 
male generation exclusively. All these circumstances 
render it impossible at the present time to say definitely 
what general phenomenon underlies the development of an 
ovum into an embryo. 

But the course of that development is perfectly well 
known, and speaking broadly always follows the same 
lines. These have been traced for vertebrates in the article 
Devclofmrnt, and the vertebrate type is only an ex- 
tensiou of the invertebrate. The primordial cell which 
constitutes the germ of a man cannot bo in any manner 
distinguished os to its structui'o, &c., from that which will 
make bnt a lowly zoophyte. The external layer of the 
yolk, which but protects the vertebrate embryo, becomes the 
hollow body itself of the polyp. At a further stage of de- 
velopment it presents no structural differences from tliat 
of a bird, fish, or any otlier vertebrate. Still further de- 
velopment yet permits no profound separation among 
mammalia, and the acenrato similarity between the higher 
apes and man extends over a very considerable part indeed 
of embryonic life. Yet later is it before external sexual 
differences appear, the early embryo following rather the 
mide type than the female. Thus it is shown that de- 
velopment is bnt differentiation of similar into dissimilar 
parts ; and farther, tliat the more closely allied in struc- 
tore ore any two fnlly grown animals, the later do their 
embryos remain indistiiignishable in the course of their 
development. 

But further, since all organisms reproduce the main 
peculiarities of their parents, embryology presents us with 
a key to the development of those parents from moro 
andont forms. Why should a frog begin by being a fish, 
breathing by gills, then proceed to become a tailed amphi- 
bian, breat^g by gills and lungs as well, and finally end 
as a taillcBB frog, breathing by lungs only? All evidonen 
goes to show that in this development of the frog the Ufe- 
hlstoj^ of the frog raco is typified. If a fish-liko anixnal 
developed into a creature with lungs and gills, its em- 
bryo would of course have to pass through the fish typo, 
that the course of development might bo acted out; if 
the creature with lungs and gills became an amphibian, 


the embryo, after Its fish period, must pass through the 
intermediate type before it can cast aside gills and tail 
entirely. How can it gain its final stmeture, the resnlt of 
development along certain lines, without briefly passing 
over those stages of development which its ancestors slowly, 
and in many generations, passed thi-ongh? Thus man*8 
embiyro at one period is possessed of a tail, is covered with 
hair, has tips to its ears, &c., proclaiming to all who are 
not wilfully blind tho miraculous changes through which 
his destiny has led him. 

The foetal or embryonic life of all reptiles, birds, and 
mammals alike embraces some very remarkable appendages. 
These are the following: — 

1. The Amnion , — This is a sac filled with a clear fluid, 
in which the embryo floats. Tho walls of the amnion are 
formed in this manner: — Tlie embryo at first consists of 
tlie notochord, the future vertebral column; above this 
(dorsally) is to grow tlio corebro-spinal nervous system, 
below it (vcntrally) the organs of tho body with tho sym- 
pathetic system. This embryo, lying on the surface of tlio 
yolk of tho ovum, is gradually tucked in by two crescentic 
folds of the blastodenn at head and foot, which ore followed 
by similar side folds ; and tho result is to pinch it off, as 
it were, from the rest of tho yolk, and at tho same time to 
curve its head and foot strongly round. It is not quite 
pinched off, of course a ventral communication still being 
kept open to the yolk sac, which is its sonreo of nourish- 
ment. At tliis stage tho embryo has been fancifully com- 
pared to a canoe turned upsido down, the decked parts 
covered in by the folded blastoderm, the middle open like 
tho “ well ” of the canoe. In birds the umbilical vessel is 
tho sole sonreo of nourishmont, and as it is emptied is 
gathered up within tho body. It will be seen, however, 
that it is soon superseded in this office in mammals, re- 
maining outside tlio body and being cast off at birth. It 
is traceable till tho end of the third month in man. The 
blastoderm, thus gathered in under the embryo, and leav- 
ing only tho umbilical opening free, at the same time folds 
back at that free edge; tho fold grows in all directions, 
arching itself up over the embryo till it meets above its 
back. This fold is tht? amnio7i, Tho edge of the amnion 
is also a fold, and tliis fold of tho amnion (tho false 
amnion) is reflected hack all over tho inner surface of the 
ovum. The false amnion and the true amnion eventually 
meet over tho back of the embryo. If a large canvas were 
fastened round the edges of the well of onr canoe, and were 
drawn up round tho boat itself by sides, bead, and foot, till 
it enwrapped the whole canoe, and was fastened together 
above the central point of the keel, this would very roughly 
represent tho truo amnion. If this canvas were so large 
that after thus fastening it above the keel its free edges 
might bo turned back loosely, and would reach all round 
the ennoo again and meet below and ,far beyond the well, 
then this second wrappage would be the false amnion. The 
space inside the amnion is called the omuiotic cavity — the 
word “embryo” is written within it, in the figure. It 
gradually becomes larger and larger, being distended with 
fluid and affording support and protection to tho embryo 
up to tho time of birth. 

2. Tho A//a«<ow,— In the figure it will he seen that 
it grows out from tho anal end of tho embryo, tlirusting 
itself between tho true and false amnion. Tho diagram is 
taken at this early stage, but afterwards tho allantois 
enlarges and becomes vascular, fulfilling important respira- 
tory and circulatory changes. As the body doses more 
and more, until the umbilical communication with yolk 
sac and with allantois becomes a more cord, part of the 
allantois gets pinched off within the body and becomes 
the bladder. Fish and amphibians have no amnion nor 
allantois. The reason is simple, Tho embryonic fish 
swims about, an odd little creature, with tho water playing 
its aerating part freely all round the umbilical vesicle 
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wlicnce it derives its nutriment. Amphibian embi^os 
incloho tbo whole vitelline sac within the body, and so 
require no appendages. Birds, however, depend entirely 
for their air on the aerating powers of the allantois oper- 
ating through the porous shell. Mammals soon cease to 
require the allantois except where it forms the placenta, 
and its cavity disappears, the walls coalescing with the 
chorion in the human embryo as early os the end of the 
first month. It is evidently haidly more than a relic of 
previous race-development 

8. The Chorion. — It is seen in the figure that the false 
amnion is contiguous to the exterior of the ovum. These 
unite, and with the addition of an alhuniinons secretion 
received by the o^nim us it passes down the Fallopian 
tube to the uterus, form the chorion. The analogue to the 


the fluid they yield fills the branching canals thus left 
open. At the same time tho hooi't appears first as a solid 
mass, soon becoming vascular, and begiiining to pulsate. 
It is already seen in the figure, though that representa a 
very early stage. (It must bo remembered that we aro 
describing a number of simultaneous developments, not a 
succession of growths.) In tho chick it is seen at the 
twenty-seventh hour, and is already pulsating (though only 
a minute red point) on the second day of incubation. The 
immediate canse of its beginning to pulsate is not yet 
known. The heart is at first tubular, receiving tho two 
veins (containing arterial maternal blood) and giving off the 
aorta. Gradually it becomes carved on itself, and in all 
vertebrates is divided by constrictions into three chambers — 
auricle, ventricle, and bvlhu» arteriosus — which contract in 


chorion in birds is the egg-shell, the rough network of tho succession. The ventricle, swelling out at the bend of tho 

^ ^ curve, soon brings tlie heart towards the well-known 

Jb U 1 7r0 shape, tho other chambers drawing near together 

^ above it So the heart remains in fishes. In am- 

^ pbibians tho auricle is divided. In reptiles and higher 

forms the hulbus arteriosus disappears, and in birds 
J mammals the ventricle as well as tbo auricle is 

\ C divided, and wc have the familiar four-chambered 
■ \ \\ heart. [See Ciuculation.] Tho bulhus arteri- 

S// I M 1 becomes divided in man, and its septum 

ll ^ \\ tho septum of the ventricle ; tho two tubes it 

II /ft \r^ makes are tho aorta and the pulmonary artery of 

S^lj H /V \\<w which arise one from each ventricle. The 

isj/ / JJ / S* blood is propelled from the heart to a scries of arches 

w I 7/ / ’ >/ {\tff L, gill-like structures, which (like the early stage of 

1 ^•‘****»*^ P heart) remain permanently in iishes as their 

^ \ ^ method of aeration of tho blood, hut which disap- 

^ j /r-i> pear in the higher vertebrates. It is unnecessary to 

/ yolk sac , j] trace in detail tho rapid changes of the circulatory 

17' ^ 'r 'll vessels, but the later foetal circulation of mammals, 

/y\ .11 umoMlieal vesteic jj on account of its great pocnliarity, ought to bo 

W >7/c^ rapidly sketched. Starting with the blood sup- 

through tho placenta by tho mother, wo find 
conveyed to the liver, tlie umbilical weia 
^ (arterial blood) passing along the umbilical cord 

(j nanw tube which tho swollen amnion 

• ^ \Sy~ n n ^ alone left open. The blood here divides, part 

V 4^ Lo * nourishing tho liver, part going straight on, both 

^ streams reuniting in tho inferior vena cava and 

Diagram after Quain of liuman eTnl)ryo ,t fiftoentli day— lieart; passing to the right auricle. Here a fold of lining 
^iwaa; <^JuncU«u of «nnlon.ud f.l«, amnion. membrane direct, it thronfih the foramen omh 

exterior of the ovum being filled with a deposit of carbonate (closed in the adult) pierdng the septum between the 
of lime. The chorion in placental mammals becomes rough auricles, into the left auricle, whence it passes to tho left 
and shaggy by the thick outgrowth of rnlti upon its surface, ventricle, and so to the l)ody of the embryo. But at the 


xurJxilieal vestelc 


^ ’viHaus 
chorion 


and shaggy by the thick outgrowth of villi upon its surface. 

Where the allantois first reaches the surface and adds a time that tliat which wo may c ill the 'maternal blood 
third layer to the chorion, these villi extend much further entered tho right auricle, the blood from the upper part of 
and go to form tho placenta. The allantois having touched the body also entered it The fold of membrane spoken of 
the surface extends along it in every direction till it forms prevents the two streams mixing, and while the maternal 
a complete inner lining, soon disappearing in man, but per- stream crosses tho heart to tho left auricle tho foetal stream 
manent in birds’ eggs, as said above. remains on its own side and passes down to its own (ri^t) 

4. The Placenta is peculiar to the higher mammals. It ventricle. ^Hcro it divides; part, as tho whole does in the 
is composed of a maternal and a fatal portion. The walls adult circulation, going to tlie lungs, part, and by far the 
of the uterus thicken and become higlily vascular, while greater part, to the aorta some way along its course, after 
the villi of the chorion, which now gradually cease to exist tbo great vessels have left it for the head and shoulders, 
at other parts of the ovum, push forward at this part into Thus with tho reduced stream of the aorta it passes to the 
the soft structure. The result is that although there is trunk and lower limbs, and what is over flows away by the 
no absolute continuity between mother and offspring, the two umbilical arteries (venous blood) to the placenta, there 
fatal blood and tlKj maternal blood can readily interchange to be exchanged for fresh maternal arterial blood. Hence 
through the walls of the capillaries of the interwoven the head and upper limbs are supplied with blood nearly 
vessds. ^ The fatal part of tho placenta is, as it were, pure, hut the rest of the body receives a mixed fluid. In 
^athed in the maternal blood. A fatal vein conveys the a rough way we can say that this is tho cireulation of 
maternal blood from the placenta to the heart of theembiyo, reptiles. [See CmcnLATiON.] The embryo, once so like a 
two fatal arteries convey tlie waste embryonic blood to tho fish, now so like a reptile, has perforce to pass these stages 
placenta. The greater part of tho placento comes away at before becoming a warm-blooded mammal. The inference 
Idrtb (the “ after-birth ”); the remainder is absorbed* ^ as to the descent of znau is irresistible, and far stronger still 
Ctrcttfotfoa.— The fatal blood is fonned by the bfkk- when one descends to the det^s. For one instance, the 
ing down of certain branched cells in the mesoblast, and primitive form of tho extremities is the same in all verto- 
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bratefl whether their destined use is for swimming, iiyingi 
or walking. For a time the human foetus has fingers united 
by a web. The fore limb always appears first and develops 
quickest. 

ISBC'DISN, a town of Germany, in Hanover, stands on 
the eastern shore^of Dullart Ray, near the mouth of tiie 
£ms, to which it is joined by the Delf Canal. It is sur- 
rounded with walls and towers, and consists of Faldcrn, 
the old town, and two suburbs. It has all the appearance 
of a Dutch town, and is intersected by canals, over which 
there are thirty bridges* Its spacious town-liali, with an 
old armoury and library, is a noble building. There are 
six chui’chrs, a synagogue, a gymnasium, schools of navi- 
gation and design, an orphan asylum, a castle, and custom- 
house in the town. 

Em'^on is the principal seaport of Hanover, and the trade 
is carried on chiefly in Hanoverian and Dutch vessels. It 
has been a free port since 1761, but the Dolf Canal, which 
unites the harbour with the town, can be entered at high 
water only, and even then it is not navigable for vessels 
of more than IS or 14 feet draught. All ships of greater 
draught arc obliged to discharge their cargoes in the fine 
roadstead called Delf, into which the canal opens. There 
is a towing canal, about 14 miles in length, between 
Emden and Aurich. Shipbuilding is caiTicd on to a con- 
siderable extent, and the herring fishery is a source of great 
profit. Emden has brandy distilleries, sawing and oil- 
crushing mills, manufactures of fustian, cottons, stockings, 
sailcloth, cordage, needles, leather, soap, tobacco, &c. It 
bas considerable trade in linens, hemp, timber, grain, 
butter, and cheese. The population in 1880 was 13,667. 

XM'ERALD is a transparent bright-green variety of 
the mineral Behyi., largely used as a gem. It differs from 
ordinary beryl and aquamarine only in containing a small 
percentage of chromium, to which it owes its bright-green 
colour. The Koinans obtained their emeralds from Mount 
Zobara in Egypt, wlioro enormous workings were discovered 
about fifty years ago ; but they appear to have exhausted 
the locality, at least the crystals now found there are 
small and poor in quality. Ancient authors mention 
several cases of articles of largo sizo ivorked in eineruld, 
but none are preserved. A largo emerald dish, said to have 
been used by our Saviour at the Last Supper, was found 
among the spoils at the capture of Csesarea by the crusaders, 
and assigned as pai‘t payment to the republic of Genoa. 
But when the French took Genoa, daring the wars at the 
beginning of the present centuiy, the dish wm tested and 
found to bo green glass. By far the beat and largest 
emeralds come from Muso, 76 miles from Bogota, in New 
Granada. Their introduction into Europe during the fif- 
teenth century caused a great fall in the price of emeralds, 
which is given by Cellini, before this influx, as four times 
the price of diamonds. The finest specimens fell into the 
hands of tlie Spanish conquerors of Mexico and Peru, but 
a large number were unfortunately destroyed. Keginaldo 
de Pedianza, who accompanied Pizarro's expedition, per- 
suaded the Spanish soldiers that true emeralds would resist 
a blow of the hammer, and that false ones would not. 
This wholly unfounded assertion was acted on by the sol- 
diers, who broke many fine emeralds by applying this test, 
greatly to the advantage of the cunning friar, who thns 
secured many good-sized pieces from the fragments so 
produced. Emeralds are also foun^ in the Ural Mountains 
and in Heubachthal in Salzburg. Like most jewels the 
emerald had veiy remarkable properties rscribed to it in 
ancient and mcdicDval times. Thus it was believed to be a 
preventive against epilepsy, a cure for dysentery, and was 
supposed to gu%rd its owner's chastity, or fly in pieces if 
that chastity were violated. The Oriental emerald of the 
jewellers is a green sapphire [see Corundum]; it is 
harder than emerald proper, and commands a higher price. 
The ancients probably included Oriental emerald, peridote, 


chrysoboryl, and emerald proper under the head of emerald. 
Good emeralds command a high price, partly from the 
difficulty of obtaining one of any size free from flaws. 

XMXR'BION or XBKKR'OXNCX, in astronomy, the 
reappearance of one heavenly body from behind another 
after an eclipse or occultation. 

EM ERSON, RALPH WALDO, an American essay- 
ist and poet, was bom at Boston, 25tli May, 1 803. The 
son of a Unitarian minister, he was educated at Harvard 
University, and afterwards joined his father's profession. 
Its greatest ornament at that period was Dr. Cliannlng — 
William Ellery Channing — ono of the purest and loftiest 
teachers in that school of religious doctrine, and one of the 
best English writers of the nineteenth contnry. Emerson 
became in 1829 minister of a Unitarian ineeiiug at Boston, 
but resigned that office in 1832. He visited Europe in the 
following year, and made the acquaintance of Carlyle, be- 
tween whose writings and those of Emerson there is often, 
without any sacrifice of originality, a striking resemblance 
in the union of mystical speculation with fiery yet homely 
reproof of the age. Returning to America ho settled at 
Concord, near Boston, and, though preaching occasionally* 
declined to hold the position of a professional minister of 
Christianity, choosing instead that of lecturer upon social 
ethics and literary or biographical topics. In 1836 ho 
gave a series of ten lectures in Boston on The Nature 
and Ends of History,” which embraced a discussion of all 
the institutions and interests of society, from what began 
then to be known as the “transcendental” point of view. 
The rcuctiun from Puritan dogmas coneeming human nature 
had seemed to be completed by Channing’s great theme, 
“the dignity of man," but hero seemed to be a new school 
touching the divinity of man. In 1837 Emerson gave the 
Plii-Beta-K;ippa lecture at Harvard University, his subject 
being Man I'liinkiiig,” and this oration, together with a 
remarkable address to the senior divinity class, won him 
wide notice for the during and poetic transcendentalism 
displayed. TJie two addresses fonned, in fact, the key- 
note to the sum of liis w'cll-known writings, which consist 
mainly of essays and lectures, ethical, critical, biographical* 
always didactic, and a few short poems, which bad not 
such wide success as his always poetic prose works. Ho 
lias been called the poet for. poets, but his writings in verso 
have been always much valued by scientific thinkers, lii 
his “Fragments of Science,” Professor Tyndall says: — 
“The reader of my small contributions to the literature 
which deals with the overlapping margins of science and 
theology will have noticed how often I quote Mr. Emerson. 
1 do so mainly because in him we have a poet and a pro- 
foundly religious man who is really and entirely undaunted 
by the discoveries of science — past, present, or prospective. 
In his case poetry, with the joy of a bacchanal, takes her 
graver brother science by the hand and cheers him with 
iinmurtal laughter. By Emerson scientific conceptions are 
continually transmuted into the finer forms and warmer 
hues of an Ideal world.” 

The views expressed in the Phi-Bcta-Kappa lecture wens 
strongly condemned by the Harvard faculty in divinity on 
account of their supposed pantheistic spirit. In less than 
ono generation, however, from the year when Eincrst)n was 
thus condemned as a heretic by the university authorities, 
he was chosen lecturer in the same institution, and his last 
important course of lectures was delivered there in 1870 
under the general title of “ The Natural History of the 
Intellect.” In the meantime his cliicf productions were 
“Literary Ethics,” an oration, in 1838; “Nature,” an essay, 
in 1839 ; in 1840, together with Margaret Fuller, he started 
the Dial, a transceiideiitalist organ; and in 1841 pub- 
lished “The Method of Nature,” “Man the Reformer/ 
** Lectures on the Times,” and the first collected series 
of his “ Essays.” In England these appeared the same 
year with a preface by Thomas Carlyle. A second scries 
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of “ Essays ” appeared in 1844, and his “ Poems’* in 1846. [ 
In 1848 he again visited England, where he lectured on ' 
**Tho Mind and Manners of the Nineteenth Century,** 
Representative Men,” &o. In 1856 be published “ Eng- 
lish Traits,’* Conduct of Life ’* (1860), Oration on the 
Death of President Lincoln ** (1865), Mayday and other 
Pieces” (1867), “Society and Solitude” (1870), “Par- 
nassus,” a collection of poems (1871), and “ Letters and 
Social Aims” (1876). These may be said to have been 
the staple of his lifo*s work, and are the most character- 
istic examples of his tone of thought and style of expres- 
sion. It was a doctrine of idealism, akin tu that broached 
in “ Sartor Resartus,” the outcome of Fichte’s and other 
German philosophy, but cast in a mould of exquisite grace 
and refinement. 

Emerson’s works generally cannot be catalogued as 
belonging to any special school, neither are they a con- 
fused assemblago of detached thoughts, lie is a thinker 
in the some sense in which Beethoven was a musician. It 
is evident, on the first glanco, that Emerson seeks to solve 
the riddle of the universe for himself, and is content with 
no traditionary answer. Why should not we enjoy, he 
asks, an original relation to the universe ? Embosuined 
for a season in nature, whose floods of life stream around 
us and through us, why should we grope among the dry 
bones of the past, or put the living generation in masquer- 
ade out of its faded wardrobe? lie insists on man's 
individuality, and protests against the merging our separate 
beings into indolent conformity with a majority. Let a 
mau know his worth, and keep things under his feet. 
Lot him not peep, or steal, or skulk up and down with tho 
air of an interloper in the world which exists for him. 
Beneath opinions, habits, customs ho seeks the spirit of 
the man. The one thing in tho world of value is tho soul 
—free, sovereign, active, 'riio history of the world can 
only bo understood as it is lived through in our own 
spiritual experience. “I can find,” writes Emerson, 
“Greece, Palestine, Italy, Spain, and tho Islands — the 
genius and active priDci]do of each and of all eras — in my 
own mind.” A man must sit at homo and not sutler him- 
self to be bullied by kings or emperors, but know that he is 
greater than all the geography and all the government of 
the world. Starting from this duty of developing a free 
individuality, ho seeks to bo true to himself, let tlie world 
say what it will ; nay, judging from tho treatment given to 
the great and good, he decides that to bo great is to be 
misunderstood. Believing evciy man to possess Lis own 
greatness, Emerson in his various essays seeks to sho\r 
present age its own divinity. True genius will find 
beauty and holiness in now and necessary facts, in the 
shop and mill. Proceeding from a religious heart it will 
raise to a divine use tho railroad, the insurance oilice, our 
law, our commerce, the galvanic battery, the electric jar, 
the prism, and the chemist's retort, in whicli we now seek 
only an eoonomicU use. The end and aim of life is not to 
assert ourselves, but by individual faithfulness to become 
fit recipients for the surges of the universal mind, so as to 
live in thoughts and act with energies whicli are immortal 
Tho greatest philosopher is but the listener of simplest 
faithfulness, and the loftiest wisdom is gained when self 
is forgotten in commune with tho universal spirit. Such 
is, in brief, the gen^l direction token by the teaching of 
Emerson. To speak of it as liis “philosophy,” as was 
commonly the faedbion at one time, is to express a mis- 
t^en^viow of his genius. Emerson's philosophy was 
not much more than the confusion of an impressionable, 
highly susceptible mind, and he never pretended to have 
excogitated a definite system of any kind. The final 
r^duum of bis teaching would probably be reducible to a 
few strong instincts and a few simple rules of good sedse ; 
but it is only by a mental illusion on the part of his 
admirers, similar to that which enables one to discern an 


articulate voice in the sighing of the wind, that one can 
find in his glittering and discursive epigrams a connected 
series of thoughts. He was undoubtedly an essayist of the 
highest order, with unfmling affinities to all that is best in 
nature, and his writings leavened American society with 
elements which a young country always needs. As re- 
gards slavery he was early a pronouncea abolitionist; and 
when the nation was iu error or wavered as to the merits 
of the enterprise of John Brown, and, later still, when the 
southern states’ secession called upon each citizen to make 
his solemn election, his pithy, opportune, uuforgetable say- 
ings, passing from mouth to mouth, were decisive for many. 

An interesting correspondence passed between Carlyle 
and Emerson as young men, and when Emerson visited 
England in 1847 Carlyle was undesisting till he got him 
down for a day or so at Craigenputtock, bis hermitage. 
Emerson had inti-odnccd Carlyle’s works into Amcxfca, and 
had even sent him some small profits from the booksellers. 
The two men drifted apart in later years, but always 
remained great admirers of each other, and never ceased 
communicating. Their letters were published in London 
in 1882. (“Emerson — a Biographical Sketch,” Alexander 
Ireland, London, 1888.) 

For nearly forty years almost every Englishman of dis- 
tinction who visited America made a pilgrimage to the 
“ Sago of Concord ” in his quiet bcantiful home at Brook 
Farm, embowered in firs and pleasant woods, wherein ho 
loved to saunter with a congenial guest. Hero he pur- 
sued a simple farmer's life, tending crops and rearing 
stock, and here, on tho 27th April, 1882, ho died. 

SM’BBY, an impure massive variety of Corundum. 

BBSBT’A, a vegetable alkali obtained from ipecacnanhn 
root, in which the powers of that medicine reside. It is 
white, pulvenilent, and uncrystallizable ; its taste is rather 
bitter, and it melts at 104"* Falir. In the dose of half a 
giuin it acts as a powerful emetic, and in larger doses its 
elfects arc extremely violent 

EBIST'ZCB (Gr. emetica) are substances which influ- 
ence the stomach in a peculiar manner, so as to invert its 
action and cause vomitibg; and this efifect is produced 
without reference to the quantity of matter introduced into 
that organ or into the circulation. The action of emetics 
must be viewed in two stages — the primary and secondary. 
Tho primary efiects of emetics are limited to the emptying 
of tlie stomach, compressing during the act of vomiting tho 
gall-bladder and pancreas, and exciting to contraction the 
musenlar parietos of the abdomen and thorax, as the 
machinery by which tho process of vomiting is chiefly 
accomplished. 

Soon after a quantity of an emetic substance or solntlon 
(such os ipecacuanha or emetic tartar) has been received 
into tlie stomach a feeling of anxiety is experienced in the 
epigastrium, a general uneasiness termed nausea is felt, 
which progressively becomes greater till it ends in the 
forcible expulsion of the contents of the stomach. In tho 
preliminary stage tho countenance is pale and collapsed ; 
tho pulse is small, contracted, irregular, but quick more 
generally than slow; chilliness is felt, and a cold perspira- 
tion may ooze from the surface — all which symptoms 
disappear when tho expulsive movement takes place. 

When emetics are given iu a smaller quantity, and re- 
peated at intervals, they merely create a state of nausea, 
during which tlie appetite is lowered and arterial action is 
much diminished, while the function of absorption is roiued 
to great smtivity. The secondary effects of emetics depend 
upon tho sucenssion of the frame, the equalization of the 
circulation, the increased secretion from the mucous mem- 
brane of the stomach, and also of the dno^^um as well as 
the liver and pancreas, and frequently from the skin. Tho 
secondary effects of nauseating doses are diminished arterial 
action and augmented absorption. 

Emetics ai-e useful in oases where the food is catiifing 
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irritation and is not being properly digested, as in cases of 
indigestion and sick headache. They may render groat 
assistance in cases of biliousness, fever, and ague, hs the 
act of vomiting tends to partially empty the gall-bladder 
and expel bile from tlie system. In intermittent fevers, 
if given before the paroxysm, they early bring on the sweat- 
ing stage, and thuit concentrate tho fit into a short period. 
At one time they were greatly relied on in the early stages 
•of acute diseases, and though less popular in this respect 
than formerly there is considerable evidence in favour of 
their power to cut shoit, or at any rate to ameliorate, the 
symptoms attendant upon continued fevers. In cases of 
croup or diphtheria the administration of an emetic often 
serves to bring about the expulsion of the false membrane, 
and in bronchitis and phthisis to remove accumulated 
mucus from tho air passages. Lastly, in cases of poison- 
ing th| prompt administration of an emetic is generally 
tho first step necessary to save life, and one that will act 
quickly should if possible be selected. In cases of poison- 
ing the sulphate of zinc or sulphate of copper may be used 
to produce prompt and violent sickness, or a powerful 
emetic may be made by stirring mustard into water. 
Dther agents used as emetics are — ^large draughts of tepid 
water, common salt in water, alum, camomile, ipecacuanha, 
•carbonate of ammonia, squill, tartar emetic, and apomorphla. 

Emetics should not be used where there is a disposition 
to apoplexy or tendency of blood to tho head, or where tho 
patient is liable to hemorrhage from any organ, or is 
subject to hernia. They are also to bo avoided during 
pregnancy. 

XM'ETXNK, the active principle of ipecacuanha root 
{CephaUUs ip^eaxiuanhay It is extracted by alcohol Eme- 
tine is a yollowish-white pulverulent alkaloid, of which the 
root contains about 1 per cent. It is little soluble in water, 
hut very soluble in alcohol. It forms uncrystallizable salts 
with most of the acids, and is vciy alkaline. It fuses at 
60° C. (1 22° Fahr.) It is inodorous aud tasteless. The 
formula is CssllsoOyN. It is used in medicine as a power- 
ful emetic, and is also expectorant, diaphoretic, and sedative. 

EMEU. See Emu. 

EMIGRATION may bo defined to bo a man's leaving 
his native country witli all his property to settle penna- 
ncntly in another. By tlie tenn emigrant we generally 
understand one who leaves an old aud thickly peopled 
country to settle in one where there is abundance of land 
that has never been cultivated before, and where the native 
population is thinly scattered, and the foreign settlers are 
yet either few compared with tho surface or none at all 
The countries to which emigration is mainly directed at 
present are tho British possessions in North America, the 
United States of North America, Australia, New Zealand, 
the Capo of Good Hope, and Natal. 

It was long a prevalent notion that emigration should 
be discouraged or prevented, as tending to weaken a nation. 
The abstraction of capital, skill, and industry might seem, 
And indeed is primarily, so much good taken from tho 
mother country ; hut inasmuch as the emigrants retain in 
their new settlements, through the medium of commercial 
•exchange, which is daily becoming more rapid and easy, a 
connection witli the parent state, it may be and often is 
the fact, that they ultimately contribute more to tho wealth 
of the motlier country when in the new sottlemeuts than 
they could have done at home. 

When these facts came to bo more generally understood 
iind appreciated, the business of regulating emigration was 
undertaken to some extent .by tho governinonti# First, an 
ngent-general for emigration was appointed, l^is officer 
Introduced many judicious plans for rendering the passage 
•of emigrants wroBS the ocean as free as possible from dis- 
comfort, and a code of rules was framed to secure this and 
•other objects. His duties were after a time transferred 
to the Emigration Commissioners, and emigrants are now 


protected by the Passengers Acts. The Act 6 & 6 Will IV. 
c. 6, passed jn 1835, having proved insnfiicient for the 
purpose, a new Act was passed in 1842, and still more 
stringent ones in 1855 and 18C8. Their objects are to 
regulate the number of passengers in each ship, and to 
provide for their proper accommodation on board; to insure 
a proper supply of provisions and water for their use ; to 
provide for the seaworthiness of the vessels ; and to pro- 
tect emigiants from tho numerous frauds to which at 
various stages of their undertaking their helplessness and 
inexperience expose them. If the ship does not sail on 
tlio]^day mentioned in the agreement, tho PasBongors* Acts 
compel the captain to victual tho emigrants just tho same 
as if the voyage had commenced ; and they must not bo 
set down at the wrong place. 

As a further protection to emigrants, and to insure the 
enforcement of the provisions of the Passengers Acts, 
government emigration officers are appointed for the ports 
of London, Liverpool, Glasgow, Queenstown, and London- 
derry. These officers act under the unmediate directions of 
the Board of Trade. They procure and give gratuitously 
information as to tho sailing of ships and moans of accom- 
modation for emigrants; and whenever applied to fur that 
pur]} 08 e, they see tliat all agreements between shipowners, 
agents, or masters and intending emigrants are duly per- 
formed They also see that the provisions of the Passengers 
Acts are strictly eomplied with, viz. that passenger vessels 
arc seaworthy, that they have on board a sufficient supply 
of provisions, water, medicines, &e., and that they sail with 
proper punotnality. They attend personally at their offices 
on every wcck-day, and afiord gratuitously all the assistance 
in their power to jirotect intending emigrants against fraud 
and imposition, aud to obtain redress where oppression or 
injury has been practised on them. 

In many of the colonies there are government immigra- 
tion agents. Tho duties of those officers are to afiord 
gratuitously to immigrants every assistance in their power, 
by way of advice or information as to the districts where 
employment can bo obtained most readily and upon tho 
most advantageous terms, and also as to the best modes of 
reaching such districts. 

There are no funds at tho disposal of the home govern- 
ment for granting passages to any of the colonies, tiiough 
Parliament has, in very exceptional instances, voted sums 
for the purpose. In times of great distress, as in 1882, 
assistance has thus been given to tho emigration of 
numerous families from Ireland to the colonies. The 
Poor Law Act of 1834, and other subsequent Acts, em- 
power the application of the poor rate towards the emigra- 
tion of poor persons, and enable guardians of unions aud 
of parishes to promote emigration at the cost of their 
funds, with the consent and subject to the regulations of 
the Local Government Board. 

There is, however, a growing antipathy on the part of 
authorities abroad to the reception of immigrants who have 
no definite means or ability of making a livelihood. Canada 
has already enabled the governor to prohibit tho landing of 
paupers till the necessary funds for their temporary support 
have been provided. The United States have declared that 
a master of a ship introducing a public pauper " shall 
be obliged to take him back free. Nor is this surprising. 
Considering the almost portentous growth of tho great 
cities of the New World, it is natural enough that they 
should object to swelling the already considerable mass 
of poverty with ready-made pauperism from tho United 
Kingdom. The sweepings of a workhouse would probably 
be beggars in America as they are beggars at home, and 
the Americans do not care to take them off our hands. 
Nor is there more room for such a doubtful clasH of emi- 
grants in the English colonies. A new settlement requises 
above all things industry and thrift, which are just the 
qualities least to be found in this class of emigrants. 
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Etnif:ration is governed by the ordinary laws of supply ‘ 
and demand. In England, a country of circumscri^d 
area, the regular annual emigration is consequently trace- 
able to the great increase of population, and to the want 
of a corresponding increase in the means of obtaining a 
living. Exceptional emigration, such as that which existed 
during 1847 and the six following years, and again in 1868 
and 1872, is simply the result of persons searching for 
cheapness or employment according to the tide of human 
necessities. To such causes wo are indebted to the intro- 
duction into this country, during the reign of Edward III., 
of weavers and manufacturers of woollen cloths from 
Flanders, as also to the immigration to this country of 
upwards of 50,000 French after the revocation of the Edict 
of Nantes. 

Down to 1867 the Irish contributed more than half of tho 
total emigration from tho United Kingdom, England about 
one-third, and Scotland one-eighth or one-tenth. But iu 
recent years these proportions have varied. In 1883 tho 
English emigrants were 68 per cent., the Irish 30 per cent, 
while the Scotch was only 12 per cent. English and Scotch 
emigrants ore less likely to be permanently absorbed in the 
society of tho new countries to which tlicy make their 
way than the Irish peasant. ^It is found that the English 
colonist in a great many cases rctarns to England when he 
has made his money abroad, which the Irish peiisunt rarely 
thinks of doing. 

In 1876 some interesting replies were returned hy the 
French chambers of comroorco to a circular from tlie minis- 
ter, requesting their advice as to the best means of develop- 
ing the foreign trade of the country. In the opinion of 
the great majoilty of tho chambers, tho compulsory division 
of property on the death of the parent is responsible for 
the comparative failure of French colonization during the 
present century, for tho want of entorpnso displayed by 
Frenchmen in travel and exploration, and for the backward 
state of the foreign commerce of tho country. Comparing 
Franco with England and Germany, they asked why, with 
lier superior natural advantages of all kinds, she should 
occupy so inferior a commercial position abroa(i ! Climate, 
soil, tho poverty of families, and the insufficiency of the 
means of subsistence offered at liomc, perhaps also tho 
German military laws, supplied, they said, part of the 
answer. But after all only a part. The greater number 
of the chambers were of opinion that tho commercial pre- 
eminence of England is in no small d<'grce due to tho 
freedom of bequest, coupled with the custom of primogeni- 
ture. Tho freedom of bequest hinders children from 
reckoning with confidence on their father s property, and 
the custom of primogenituro compels younger sons to look 
from early youth to their own exertions as the means of 
keeping themselves on an equality with the elder. It was 
pointed out that, previous to 178!), members of some of 
the noblest families iu France consented to expatriate 
themselves, whereas now rinigration has almost ceased; 
and it was contended that tho law of primogeniture pro- 
moted thrifty and saving habits, since parents have to 
provide ont of their savings for the children who are not to 
■hare in the landed inheritance. 

The annexed table gives the most interesting particulars 
with respect to emigration from 1815 to 1883. It must 
not, however, be, supposed that the total ” figures repre- 
sent a net Joss of population from the United Kingdom to 
the extent indicated every year. From these totals must 
be abstracted a considerable number of foreigners, who 
merely pass through the British ports on their way to America 
or Australia. Setting these aside iu 1883, for instance, we 
find the entire British emigration in that year was 820,118. 
Moreover, there is the immigration to set against the latter 
figures. Tills amonnted in 1888 to 78,804, leaving th^ 
loss of population from emigration at 246,814. By im- 
migration wo mean, almost exclnsively, the return of 


former emigrants to thoso kingdoms. In tlie ten years 
ending with 1860 the average annual immigration was 
about 18,000; in the ten years ending with 1870 it was 
about 31,000 ; while in the ten years ending with 1880 it 
averaged nearly 86,000. 


Yeara 

North 

Atnericau 

Coloidea. 

1815 

680 

1816 

3,370 

1817 

9,797 

1818 

15,130 

1819 

28,534 

1820 

17,921 

1821 

12,965 

1822 

16,013 

1823 

11/155 

1824 

8,774 

1825 

8,741 

1826 

12,818 

1827 

12.648 

1828 

12,084 

1829 

13,307 

1830 

80,674 

1831 

68,067 

1832 

66,339 

1833 

28,^ 

1834 

40,060 

1835 

15,673 

1836 

84,226 

1837 

29/184 

1838 

4,677 

1839 

12,658 

1840 

82,293 

1841 

38,104 

1642 

54,123 

1843 

23/^18 

1844 

22,924 

1845 

31,803 

1616 

43,439 

1847 

109/160 

1848 

81,065 

1849 

41/307 

1850 

32,901 

1851 

42,605 

1852 

82,873 

1853 

34,522 

1864 

43,761 

1866 

17/160 

1866 

16,878 

1857 

21,001 

1868 

9,704 

1869 

6,689 

1860 

9,786 

18U1 

12,707 

1862 

15/122 

1803 

16,083 

1804 

12,721 

1805 

17,211 

1806 

13,255 

1807 

15/K)3 

1808 

21/)62 

1869 

88,891 

1870 

85,295 

1871 

82,671 

1872 

82,205 

1873 

87,208 

1874 

25,460 

1875 

17,378 

1876 

12,827 

1877 

9,289 

1878 

13/336 

1879 

22/109 

18S0 

29,840 

1881 

34,661 

1882 

63,476 

1883 

63,666 

1884 

87,048 

1885 

22,928 

1886 

^ 80,109 

ToUl, 

1,767,680 


AuBtraliaii 
United Coloniee 

Statee. and Mow 


1,200 


10/280 

12,429 

10,674 

6,745 

4,958 

4,137 

6,032 

6,152 

6,551 

7,063 

14,526 

12,817 

15,678 

24,887 

23,418 

82,872 

29,109 

33,074 

26,720 

87,774 

36,770 

14,3^12 

33,536 

40,642 

46,017 

a3,852 

28,336 

43,660 

68,538 

82,239 

142,164 

188,233 

219,460 

223,078 

267,367 

244/261 

230,885 

103,065 

103,414 

111,837 

126,905 

69,716 

70,303 

87,500 

49,764 

68,706 

1462413 

147,813 

147/258 

161,000 

159,276 

155,582 

208,001 

196,076 

198,843 

238,747 

233,073 

148,161 

105,046 

75,633 

64,027 

81A67 

134,590 

257,274 

807,978 

205,539 

262,226 

203,619 

184.470 

238,463 


486 

903 

716 

1,066 

2,016 

1,242 

1,661 

3,733 

4,003 

2,800 

1,860 

3,124 

5.054 
14,021 
16,786 
15,850 
32,625 

6,534 

3,478 

2.229 

830 

2,347 

4,949 

23,904 

82,191 

16,037 

21,632 

87,881 

61,401 

83,237 

62/)U9 

44,684 

61,248 

89,205 

31,013 

24,302 

28,738 

41,843 

63.054 
40,942 


24.097 
14,466 
12,809 
UMOl 
17,066 
12,227 
16,876 
20,428 
53,068 
86/126 
88,191 
81,071 
87,214 
42,178 

24.098 
88,604 
73,017 
45,944 
40,689 
44,082 


All 

other 

Placea. 

192 

118 

557 

222 

579 

1,063 

384 

279 

163 

99 

114 

116 

114 

185 

197 

204 

114 

196 

617 

288 

825 
293 

826 
292 
227 

1,968 

2,786 

1,835 

tjUHl 

1/J73 

2,330 

l/i26 

1,487 

4/«7 

6,490 

8,773 

4,472 

3,749 

3,129 

3366 

3,118 

3,756 

8,721 

6,267 

12,427 

6381 

5,661 

5,148 

5,808 

8,195 

8346 

6330 

6,709 

6,922 

6,234 

8305 

8,694 

18,885 

13303 

18,445 

16,860 

17,171 

15384 

15,066 

17386 

20348 


8,081 

12310 

20334 

27,787 

84,787. 


20;420 
16,560 
o 14,026 
14,891 
20,900 
28,003 
26,092 
81,198 
56,907 
88,160 
103,140 


76,222 

44,478 

76,417 

72,034 


26,070 

18348 

17.896 

16,296 

18344 


62,207 

90,748 

118,692 

128,844 

57,212- 

70,680 

03,501 

129,851 

258,270 

248,080 

299,498 

280,849 

836.966 
868,764 
829,987 

176;0O7 

176,664 

212,875 

118,972 

120,482 

128,469 

91,770 

121,214 

223,768 

208,900 

209,801 

204,882 

195.966 
196,825 
268,027 
266,040 
262,485 

2953I8 

810,612 

241314 

178309 

136322 

119371 

147368 

217,168 

832394 

392,514 

418,286 

897357 

808,001 

264365 


* The customs returns do not record any emtgrstion to Ans- 
tralia during these ten years, bnt It appears from other sources 
that there went out in 1821, 820; in 1822, 875; in 1828, 623; in 
1824, 780; and in 1826, 468 persona 
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The native oripn of the emigrants in 1886 was 146,459 ] 
English, 25,863 Scotch, 61,297 Irish, and 58,788 
foreigners. 

It naH been objected that in permitting our skilled arti- 
sans to emigrate to other countries we are preparing the 
way for future industrial rivalry. This may be true to a 
slight ^tent, but r# country can excel in those industries 
for which it is not primarily fitted by climate and natural 
resources ; and in like manner, where these are favourable, 
nothing can prevent the successful development of such 
industries. The wholesale immigration of French silk and 
velvet weavers to this country in consequence of the revo- 
cation of the Edict of Nantes caused the silk and velvet 
manufacture to become strongly established here, but it has 
never enabled us to compete with the continental manufac- 
turers. Lyons still retains its supremacy over Spitalfields, 
and Mqpclosficld finds its silk manufactures hopelessly 
dependent on the assistance of Italy. 

The only other European country, besides the United 
ICingdom, from which emigration takes place on a large 
scale is Germany, from which thousands proceed annually 
to the United States. 

taaontB is the name given to the selLexiled aris- 
tocracy of France and their followers, who fied before the 
first wrathful mutterings of the French Revolution. The 
emigration began with many princes of the blood and the 
highest noblesse, tho king approving their desertion — as was 
fit in a society so rotten. They abandoned their posts in 
July, 1789, on tho fall of the Bastille. Yet more cowards 
fled in the “ second emigration ; noblesse, clergy, Com- 
mons-deputies, in October, 1789, when the king hs^ been 
brought to Paris from Vorsailles after the Insurrection of 
Women. To Switzerland alone 60,000 fied at this time. 
What wonder if France succumbed to the Terror, when tho 
heads of the party which should have been tho party of 
order had fied for their wretched lives ? Nothing proves 
the necessity of the Revolution, and almost Justifies its 
horrors, so much as this matter of the emigration. At 
tho close of 1790 tho chief military officers had all left, 
most of them fiying across the Rhine, perhaps, one might 
charitably infer, with a view to leading a forlorn hope from 
thence ; and with them wont tho great seigneurs, till but a 
few castles in Franco know their owners within their walls. 
Sliamefullest desertion ever known! Tho king’s aunts 
(Louis XV.’s daughters), though stopped at the frontier, 
were allowed by the Assembly to pass the Rhine in February, 
1791, and at this signal a wholesale departure to all 
neighbouring lands of all steady old-fashioned people sot 
in. Few will he found to blamo these last, abandoned as 
they were — the king himself attempting to fly on 21st 
June, and only detained by force. Who that loved the 
old ways would stay in such a land ? Most of these un- 
happy fugitives were unable to save any of their property. 
The king’s brothers, and all the princes of tho blood except 
l^galito d’Orleans, were now at Coblenz, promoting emi- 
gration, collecting men and money from the enemies of 
France, till at the close of 1791 about 20,000 soldiers were 
ready fur war. There tho princes held a sort of court, one 
of their principal duties being to register the arrival of the 
faithful, with the purpose of allotting tho future spoil of 
their triumphant re-entiy ; ho who came first deserving, as 
was just, to he more handsomely rewarded than he wlio 
ling^ed in France to the last 

In September, 1792, the Duke of Brunswick, the King 
of Prussia, the dmigres (as many as could get arms), and 
60,000 soldiers invaded Franco.and took Verdun, but were 
promptly driven back by General Dumouricz and the re- 
publican army at the cannonade *’ of Valmy. 

The Legislative Assembly, first and last under the new 
constitution, on 28th October, 1792, sougbti or pretended 
to seek, to end this exhausting tide of emigration, and 
invited Monsieur, the king’s brother, to return within two 


months — to which Monsieur retorted by a procUuna- 
tioii in the foreign journals summoning tho deputies to 
“ return to common sense within two months,” On 9th 
November, 1792, all dmigrds were declared suspect of 
conspiracy, outlawed, and their property confiscated if 
they were still out of the country after New-year’s Day 
1793. This summons being, of course, disregarded, dccreo 
of outlawry and confiscation was accordingly then passed 
upon 80,000 emigres by name. Penalty of death awaited 
anyone communicating with any of these exiles. Sales of 

emigrant-national property” furnished scanty funds for 
the revolutionary armies. See Assignats. 

Napoleon when first consul issued a decree of amnesty, 
of which many ^inigrds availed themselves, and in great 
poverty and wretchedness returned to their country. Men 
of the highest birth had taught in schools, had given musio 
lessons, fencing lessons, dancing lessons, for a bare sub- 
sistence in other countries. The greater part preferred this 
misery to the uncertiiinty of the consulate and the empire. 
At the Bourbon restoration all returned; many of these 
recovered their cstutc's, and all wore as for as possible 
rewarded by Louis XVlll. for their fidelity. In 1825 
Vill^le’s motion granted the dispussessed ones compensa- 
tion for the less of Ihcir estates in the form of interest at 
3 per cent, upon the computed value. On the accession of 
Louis Philippe, and tho foundation of constitutional mon- 
archy, this law was abrogated. (See St. Gervais' Ilistoire 
des Stnigres,” three vols., Paris, 1823 ; Vicl-Castel, “Ilis- 
toiro do la Rest auration,” twenty vols., Paris, 1878.) 

XSM'XNSNCIB, a title assumed by the cardinals of the 
Roman Catholic Church. Before the pontificate of Urban 
VIII. they had been styled “ most illustrious” and “ most 
reverend.” 

B'MIXtt an Arabic term used in Asia, Northern Africa^ 
and throughout the Turkish domininns as a title of dignity 
denoting ruler or lord. In former times it was adopted by 
the Mohammedan lenders in war, and also by their chief 
ruling families, while the title of Emir ah Muntenin^ or 
prince of the faithful, was assutned by the caliphs themselves. 

It is now given to viziers and pashas, to all independent 
chieftains, and to all the descendants of Mohammed through 
his daughter Fatima. The latter enjoy the exclusive right 
to wear a turban of a green colour, hut they have no 
special rank or position in society, and many of them are 
poor labourers or even beggars. 

BBIMAN'UBL COLLBGS. Cambridge, was founded 
in 1584 by Sir Walter Mildmay, chancellor of the exche- 
quer and privy councillor in the reign of Queen Elizabeth. 
The number of foundation fellowships is thirteen, which 
are open to all her Majesty’s subjects being members of tho 
Church of England, and a person becomes eligible to them 
on proceeding to the degree of B.A., or any equivalent 
degree. There must alw'ays be four fellows in priests’ 
orders, and w'ith the exception of fellows holding ouo of 
the offices of assistant tutor or bursar, all are required to 
he in priests’ orders within seven ycoi'S from tho day of 
their election, or to vacate their fellowships at tho end of 
ten years from the same date. Fellows now elected are 
subject to the provisions of any new statutes made by tlio 
University of Cambridge commissioners and approved by 
the queen in council. There arc three scholarships of Sir 
Wulstan Dixie’s foundation, of X30 per annum each, ten* 
able for three years, with preference to candidates educated 
at Market Boswortli School. Altogether there are about 
400 members’ names on tho college boards. There are 
tv'eiity-three benefices in the patronage of tho college. 

Emmanuel College is situated at the south-east side of 
the town, and consists of a front next the street, which 
has a central Ionic portico, beneath which is the entrance ,, 
to the principal court, 128 feet by 107 feet, consisting of 
cloisters andgalleiy, hall, combination room, master’s lodge, 
and chapel. 
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Emaar'AOOGinBS, in medicine, are agents which 
«Te used to bring on for the first time, to stimulate, or to 
restore the function of menstruation. Those most com- 
monly used are such as act indirectly, exerting their 
influence through the system generally, or by means of the 
irritation of the parts adjacent to the uterus. The drugs 
chiefly relied on for this purpose are tonics and stimulants 
combined with purgatives, a combination of myrrh, aloes, 
and iron being most generally employed. Other remedies 
of the same character are found in the local use of warm 
hip baths, leeches, mustard stupes, &c. 

XBt'BflDBTv SOBBRT» was born in Dublin in 1778. 
He was an accomplished and enthusiastic Irishman, who, 
having headed a rebellion which proved futile, was tried for 
high treason, condemned, and executed in Dublin on 20th 
September, 1803. He would scarcely be remembered but 
for a spoediy remarkable for its eloquence, in which he de- 
fended himself at his trial ; for his patriotism, which even 
those who condemned him acknowledged ; for his youth, 
which caused him to be universal^ commiserated ; and for 
certain touching references to him in the Irish Melodies'* 
of Moore. The melody “ O breathe not his name” has 
reference to Emmet; and another, “She is far from 
the land where her young hero sleeps, " to a daughter of 
Curran, to whom Emmet was engaged to bo married. 

XMOLXZBNTS, in medicine, are remedies which are 
applied locally to soothe the part and diminish irritation. 
The principal emollient applications are warm water, steam, 
warm poultices, oily and fatty substances, and those which 
form a kind of false skin, such as white of egg, gelatine, 
collodion, &c. 

XMOnON is the secondary or di'rivcd part of the 
great branch of feeling which forms one of the three fnn- 
•damental departments of mind, namely — feeling, will, and 
intellect. Feeling is divided into sensation and emotion, 
•and of these the second is derived from the first. Sensa- 
tion being admitted os the ultimate fact of mind and source 
<if all knowledge (tendencies alone — not knowledge — being 
inherited), a number of sensations must evidently cause one 
of two new purely mental seusatious, namely that of har- 
mony or that of conflict ; the first a source of pleasure, the 
second of pain. Further, things not immediately pleasurable 
or painful may by the law of Contiguity become so by 
transference to them of feelings elsewhere aroused, as in 
the sympathetic side of emotion, where pains and pleasures 
of our fellows are felt almost as if they were our own. 
Again, many varied emotions may combine to form a groat 
whole, as in the moral sense, tlie ecsthctic sense, the love 
of justice, &c. 

Following Bain's division of emotion wo classify it thus, 
proceeding from simple to complex: — (1) Novelty, Surprise, 
•and Wonder are among the simplest of emotional states. 
(2) Liberty after restraint, Power after weakness, are 
simple pleasures of that relativity W'hich underlies the 
greater part of cur pleasures if tliey are closely examined, 
Fating is the pleasure of a hungiy man, and Warmth that 
of a cold man, &c. These are clojcly akin to Novelty 
and Surprise. 

(8) Terror is a simple emotion of massive pain, and (4) 
Xx>ve, or the tender emotion, not quite so simple an emotion 
•of pleasure. Firm Love come Sympathy and Benevolence, 
Admiration, Reverence, and Esteem ; while on another side 
Self-complacency, and the cognate Love of Approbation, 
l*Gl6iy, and the like, arise from the same tender emotion. 

(5) Power is a distinct source of jdeasun^ from glory, 
not necessarily implying the knowledge of others at all; 
and its correlative pain is Impotence. (G) Anger is the 
pleasurable emotion of malevolence. Arising itself in pain 
«it manifests itself by an uncontrollable desire to, inflict 
pain on some one else. " ' 

(7) The intellectual pleasures of Plot-interest and 
I^nrsnit, of the detection of Similarity, os in a fine chidn of 


reasoning (with the correlative pain of Inconsistenqr), are 
great and pure sources of high emotion. 

(8) The sense of Beauty, or the SBstbetic sense, |pves rise 
to all the many varieties of fine art, and is another source 
of the purest pleasure we can know. But it is manifest 
that the keener the pleasure in beauty the keener the pain 
in ugliness. In fact every emotion haaits counterpart. 

(9) Finally, the most complex emotion of all is Con- 
8GIRNGU, or the moral sense, elsewhere dealt with in some 
considerable detail. Indeed, most of the emotions are 
more fully considered under their separate headings. 

BBIPAN'NSXi, to write in a roll the names of such 
jnrors as the sheriiT returns to tiy any case. See Juky. 

BMPSD'OCXJBS, one of the loftiest of tlie early 
philosophers of Greece, was bom at Agrigentum in Sicily 
B.C. 444, of a wealthy and illustrious family, the town 
being at that time second only to Syracuse in B|jcndonr. 
Ho was generous and liberal to a fault, giving away tho 
bulk of his fortune in dowries to young girls and in start- 
ing youths on a career. He traveled much, and was re- 
puted to bo learned in tho wonders of tho Egyptian magL 
Men rightly or wrongly believed him to have supcmatural 
powers over tho elements, over diseases, and tlie life of 
men. He was reverenced almost as a god at the great 
Greek Olympic festivals, and seems to have accepted this 
superlative incense. On tho other hand he declined quietly 
but firmly the several appeals made to him to rule over 
Agrigentum. He would not become a despot; on tho 
contrary, ho aided in founding a democratic government 
in the state and in expelling the oligarchy. He held 
Pythagorean doctrines, but his immediate teacher was 
Anaxagoras, an old man at tho time. With tho Klentics 
Empedocles refused to trust to the easily deceived senses, 
sotting the calm exorcise of reason far above them. God, 
he taught, was a purely spiritual being— 

'‘With rapid and far-flying thought upheld Is tho whole 
world by God.” 

He insisted firmly on the permanence and indestructibility 
of matter. Nought destroyed, nought emated ; all is but 
changed and rearranged. In liis usual hexameters he 
sings — 

“ Birth and death do we talk of? shortsighted ignorant mortals! 

The elements part and we die; they mingle afresh, we aro 
bom.” 

These primary elements Kmpedodcs asserted were four 
in number, earth, ^r, fire, and water — moving towards 
each other by the agency of love or harmony, or dis- 
associated by hate and discord. The Ibur elements served 
the world for centuries after ceuturies, and do manful 
service yet ; so great is the power of the insight of a great 
generalization. 

Myths clustered round the name of this extraordinary 
man, and it was universally held in antiquity that having 
ascended £tna he never reappeared. Some alleged that he 
had been snatched away from earth by the gods ; others, 
who found bis sandal thrown up at the edge of the crater, 
averred that he Imd cast himself into tho boiling fire of 
the volcano in order, added his enemies, to gain Credit fcr 
a mirocnlons disappearance. If so the returned sa&4ftl 
betrayed him. The explanation of a simple accident end^ 
ing in death suggests itself. But more probably the whole 
is a fiction, since it jars strangely with all wo Imow of the 
haughty high-strung nature of the poet-philosopher. Con- 
siderable fragments only of his hexameters are left The 
poems were the admiration of the ancients ; and tho great 
Lucretius modelled his style upon Empedocles, whom he 
rovcronced to enthusiasm. 

EMPI 1 RO& (from the Latin imperdCor), Among the 
early Romans the title of imperator was bestowed by the 
acclamations of his soldiers in the camp on a comroondor- 
in-chief who had signalized himself by a victoiy. But 
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tho word imperator was properly applied to him who had 
what tho Romans called imperium^ or fall military, power, 
indnding that of life and death. The name used by the 
Gre^ historians of Rome to express imperator is aato- 
craJtor^ one who has full power, from which is derived the 
word autocrat^ which is sometimes applied to the Emperor 
of Russia. 0. Jnlils Ceesar assumed tho name imperator 
as a prssnomen or title (Imperator G. Julius Gsesar), a 
practice which was followed by bis successors, as we may 
observe on their coius. After tho time of the Antonincs 
the term imperator seems gradually to have grown into 
common use as one of the titles which expressed the 
aovereign of the Roman world, though the name Princeps 
Senatus Qmd of the senate), whence our word prince, was 
also long used as indicating tho same rank and power. 
The Roman Empire was almost a necessity. Tho consti- 
tution df the republic, admirably adapted for a small 
ntate, broke down when applied to the government of the 
world. At that time federation was unthonght of, and 
tho anomaly wos presented of a scheme of municipal 
government, with city prietors, censors, public assemblies 
of citizens, &c., serving for imperial ends. The empire 
came as a relief to so unnatural a state of things. It 
was no surprise: Gracchus, Cinna, Sulla, Pompey were all 
steps towards Julius Caesar. Tho distinctive feature of 
the ancient monarchy was the existence of a despotism 
upon a republican groundwork. The empire did not 
annul one of the ancient institutions. Senate, assembly, 
magistrates of all kinds existed as before, but certain 
powers were intrusted, as it were by a perpetual delega- 
tion, to one man who, witliout any special title of king or 
tho like, really held all the reins of power in his hands. The 
emperor was commander-in-chief, held tho imperium, the 
tribunician power of veto over all laws, was prince (chief 
of tho senate), was high pontiff, was either cxmsul for the 
year if he submitted to election, or was clothed with con- 
sular power if it was not his pleasure to take the formal 
office. All these powers were conferred on each of the 
emperors of tlio earlier centuries by special votes, and those 
often not for life. Augustus never took any powers for 
more than five or ten years at a time. If, for instance, in 
France tho president of the republic were also to bo 
the perpetual prime minister, commander-in-chief, lord 
chancellor, &c., the several departments ping on as before, 
frequently under nominal heads of their own, we should 
get some distant parallel to the curious empire of the 
Romans. But the emperor remained a mere citizen, without 
a court or royal insimia of any kind. Men addressed him 
by his family name w they did other men ; his own servants 
suffi^d for his wants. His children were no more than 
other children, onloBS a vote of the senate or people clothed 
them with office. Claudius, afterwards emperor, was long 
a simple knight (egices) until under the rule of bis nephew 
Cigala he was elected consul. This pve greater power 
to a good emperor, but at the same time removed many 
checks from a bad one. The sense of dignity, the forms 
of etiquette, the separation from other men, the legal and 
constitution^ dbecn, keep many a vicious king within 
limits of decency and order; butOriigula, Nero, Elagabalus 
were as free to indulge their worst propensities as the first 
man along the street, and what is worse, with the com- 
mand of nidimited means of satisfying them. On the 
other hand, a Vespasian, an Antoninus, and a Marcus 
Aurelius were enabled to hold familiar and unfettered 
intercourse with all who were wise and good and great, a 
privilege for ever denied to oUr crowned heads. 

The empire was at first limited to Romans, to tho 
Cnsars by birth pr adoption : Julius, Augustus, Tiberius, 
Caius (Caligula), Claudius, Nero. But the successors of 
Nero, the Flavii, were Italians ; and with Nerva the pro- 
vincifds nil^. Vespasian was a Sabine burgess, Trajan 
a Spaniard. Henceforward the highest dignities were 


open to all of Roman citizenship. Following the Flavian 
emperors, the great group of the Antonines immediately 
succeeds : Antoninus Pius, tho wise Marcus Aurelius, the 
tyrant Commodus. Then after a long period of ninety- 
two years of practical anarchy, occupying the beginning 
of tho great work of Gibbon (“ Decline and Fall of the 
Roman Empire ’*), a third group of noteworthy emperors 
is added to the Caesars and tho Flavio-Antonines. This 
is tho ora of Diocletian and Constantine, when the 
first-named, one of tho greatest of Roman rulers, first re- 
organized the vast dominion of Romo on some practically 
workable method. But among other changes Diocletian 
removed the seat of empire from Rome, and his suc- 
cessor Constantino definitely fixed it at tlie new Rome, 
which before his time had been called Byzantium, and ever 
since his day has been called Constantinople. Constantino 
further changed tho state religion to Christianity. Hence- 
forward wc have au Empire of the East and an Empire of 
tlie West— the latter, with Rome as its fast-waning centre, 
growing less and less in power, till the city which be- 
gan with a Romulus, and tho empire which began with 
an Augustus, so also passed away — Romulus Augustulus 
(“little Augustus”) being tho last of the Western em- 
perors. Tho Empire of tlie East continued, with alterna- 
tions of strong reigns and of periods of anarchy such as 
are pointed out above as occurring in the united empire 
of Rome. The groups and dynasties of the Byzantine 
emperors, or emperors of the East (who still called them- 
selves Romans), remain distinct and separate in tho mind 
of the reader of Gibbon. The houses of Theodosius, Jus- 
tinian, Hcraclius, Deo, Basil, Comnenns, Angelos, and 
PaloBologus are divided from each other by groups of 
ephemeral princes who rise, fall, and arc forgotten. (As 
Freeman jioints out, much tho same thing occurs in tho 
long succession of the popes.) The Eastern Empire suc- 
cumbed under Constantino XIJ. (a X’alaiologus) to tho 
Turks under Mahomet 11., in 1 468. 

From the long past emperors of the West this title, in 
the 3 ear 800, was revived to Charlemagne, the founder 
of the second Empire of tho West, or Holy Roman Em- 
pire, Upon the expiration of the German branch of the 
Carlovingian family, the imperial crown became elective, 
hut eventually became, as . the Empire of Germany, an 
appanage of tho bouse of Austria, and continued so until 
tho last century, when the title of Emperor of Germany 
ceased. It was revived in the person of William I., 
king of Prussia, in 1871. Francis II., who laid it aride, 
assumed the title of Emperor of Austria. The only otlior 
European potentate who at present uses the stylo of em- 
peror is the Emperor of Russia. 

In 187G very exhaustive discussions upon tho title took 
place in the English Parliament, consequent on the pro- 
posal to apply to the queen the designation of Empress 
of India. It was held that under tho Roman Empire tho 
imperial title implied something more than simply a local 
or national king, and that it marked the chief of a con- 
federation which had kings among its members. W'hcn 
tho first Bonaparte called himself Emperor of the French, 
he certainly meant to proclaim liimsolf as something more 
than a mere local king of France. He meant to set liim- 
self up as the successor of the Frankish emperors, and openly 
gave himself out us the successor of Charlemagne — not as 
the successor of tho Bourbons. Looking at the^ matter in 
this light, the appropriateness of the assumption of the 
title by the King of Prussia in 1871 is obvious. Tho 
circumstances of our Indian “ empiue,” with its numerous 
independent and semi-independent rulers, were considered 
by a very large number in tho legislature as rendering 
the adoption of tho title by the queen desirable. It was 
tlierofore proclaimed in the United Kingdom in the same 
year (1876), and in India the year following. The equiva- 
lent in Hindu is Kidsar-i-Ilind. 
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lacpinrauL'cnBjE IS an order of plants belonging; to 
tlio Mokoculamydejs. They are low shrubby plants, 
with evergreen leaves and the aspect of heaths. One 
species, the Empetrum nigrum (the crowlnsny), is native, 
growing on the moors in Scotland and tlie north of Eng- 
land ; the fruit is eaten in the arctic regions, and considered 
as scorbutic and diuretic, and a fermented liquor is also 
prepared from it. The Portugnese use a beverage in fevers 
prepared from the fruit of a species of Corema. 

The species arc chiefly natives of northern Europe and 
America. The flowers are nearly allied to those of Eu- 
phorbiacco:, but the seed is ascending, and has an inferior 
radicle. 

SM'PHASIB, in articulation, is the mode of drawing 
attention to the words of greater importance in a senleneo 
by pronouncing them with a greater volume and duration 
of sound, and in a higher or lower note than the rest. It 
is in fact to the phrase what the accent is to each word. 
In music emphasis generally bears the name of phrasing^ 
its object being the clear division and proper subordination 
of the several portions of the melody. 

XMPHYSB'BIA. in pathology, the name given to an 
unnatural distention of a part with air. Emphybema of 
the lungs frequently cumefi on as a sequel to chruhic bron- 
chitis and asthma, the tissue of the lungs being degenerated, 
and the breathing rendered short and diflicult h‘om this 
cause. Wounds of the lungs also often give rise to sub- 
cutaneous emphysema, and the same aircctioii sumetimes 
occurs from a rupture of Iho air vebiclcs during a violent 
expiratory effort. 

BMPIRX. See EMPRiton. 

XBIPIR'IC. This word is derived from tlie Greek, and 
means a man who derives his knowledge from experience. 
A medical sect which arose in opposition to that of the 
Dogmatics assumed the name of Empirics. Serapioii of 
Alexandria and riiilinus of Cos arc regarded as the founders 
of this school. 

If the Empirics had remained true to their principles, 
their name would stand high among the medical profession. 
But having abandoned the study of the theory of nature, 
and with it all sciontifle pursuits, they sank into such dis- 
repute that their name became a stigma. And even in our 
days, while tru^ empiricism is the character of modern 
science and philosophy, the name of empiric is still be- 
stowed as an opprobrious term u])on all ignorant pretenders 
in the medical art who work by mere “rule of thumb” or 
practical recipes, regardless of theory or oven cuiiimon 
sense. The enlightened man of science joins u wise em- 
piricism to enlightened hypotlicsis in the search after truth. 
Observation gives ground for hypothesis, which in its turn 
submits to verification by I’cnewed observation. By these 
three steps alone, two of which arc empirical, can know- 
ledge increa.Hc. 

XmPSON and DUDLEY, two lawyers who have 
earned a pailncrship of evil famo by serving as tools to tho 
rapacity of King Henry VII. Edmund Dudley was of 
good family; Sir Richard Eiiipson was by birth only the 
son of a sieve maker, but his brutal manners and unre- 
lenting temper made him even fitter for the king's purpose 
than the other* Dudley was made speaker by the sub- 
servient Commons, and both he and Empson were barons of 
the exchequer. EKTjpson and Dudley employed an army of 
spies, and brought men in crowds under the many con- 
ilictii^ penal statutes of the time, for the purposes of 
extornoji. No charge was too frivolous for them to make, 
nor was any too grave or too well-prov(‘n for them to accept 
hush-money. Henry died in 1609, leaving by these vile 
means no less than J£1,800,00U in his treasury, an almost 
* fabulous sum if we consider the value of money in those 
days. The accomplices of the avaricious king wore thrown 
into prison by his successor. Proofs of illegal and tyran- 
nical practices abounded against them, and they were 


executed on Tower Hill, amidst general joy, on the 18th 
August, 1510. 

XBCPYB'MA, a word which signifies an internal collec- 
tion of pna. Although this term was restricted by the 
ancients to purulent collections in the thorax, it is now 
employed to signify all collections of fluid in the pleura 
which do nut arise from an obstmetioh to the circulatory 
system, and are not of a gaseous nature. In a naturid 
state tho pleura, like other serous membranes, secretes a 
clear fluid which is removed by absorption as quickly as it 
is formed. But from the existence of inflammation or tho 
presence of foreign bodies, other fluids often accumulate. 
The most common of these are serum, blood, pus, and 
fibrinous matter. Any of them may be present alone, 
or may he mixed in varying proportions. It is, however, 
almost impossible to ascertain by any external ineuiis the 
nature of the fluid which has accumulated. 

The worst effect of the presence of fluid in the pleura is 
exerted on the lung. By its pressure the lung becomes 
incapable of expanding for tho admission of air. Its posi- 
tion is generally by the side of the spinal colnmn; but 
through the deposition of the flbrous matter the pleura of 
the lungs and of the ribs often contract adliesions, and in 
this manner the lung may be forced to occupy very varied 
positions in the cavity of the thorax. When the effusion 
is extensive the lung becomes flattened and flaccid, its 
surface is corrugated, and its tissue becomes soft, pliant, 
and dense, exhibits no crepitation, and is almost entirely 
deprived of blood. It does not often become inflamed in 
this state, but frequently becomes tho seat of the deposi- 
tion of tuberculous matter. 

Empyema is always attended witliinflammation, acute or 
chronic, of the pleura [see Plkukisy], although the bursting 
of an abscess or the wounding of a bloodvessel may assist 
in producing the accumulated fluid contents of the pleura. 
At tho same time it frequently happens that the inflam- 
matory symptoms arc oi so mild and insidious a natm’O 
that they are entirely overlooked. This was more fre- 
quently tho case previous to the use of percussion and 
auscultation than at the present day. There are few diseases 
with which empyema is likely to be confounded. Its 
general symptoms resemble those of tubercular phthisis, 
but the history of tho diseasi;, and more paiticularly tho 
stethoscopic signs, will point out the distinction. 

The treatinent of empyema may bo of two kinds, medi- 
cal and surgical. The general principles on which tho first 
should be conducted are those which would be applied in 
pleurisy. It, however, often happens that the resources 
of medicine fail, and that no otlier clftinoe of relief can be 
offered tho patient than that of (Rawing off the effused 
fiuid by means of an operation. This is called the operation 
of empyema, or paracentesis thoracis. This operation, 
though it had at one time fallen into disrepute, has been 
found to add largely to tho chances of recovery, and even 
where it fails to save life it tends to afford relief to the 
patient. 

XMPYBEU'BCA, tho peculiar smell and taste result- 
ing from the action of heat upon organic substances in close 
vessels. Destructive distillation goes on so as to produce 
an oil which has a strong empyreumatic smell and taste. 

XBIS, a town of Prussia, in the province of Hesse- 
Nassau, in the government and 16 miles north of Wies- 
baden. It is a place of great beauty, being built in a 
valley inclosed by wooded hills, near the most pictmesque 
part of the Rhine. 

The town is chiefly known for Its mineral springs, and 
is often distinguished from places of the same name, as 
Bad-Emt, These springs were known to the Romans, and 
their chief medicinal ingredients are biSurbonate of soda 
and chloride of sodium. The temperature varies from 
81° Fahr. in the coolest spring to 187'’ in thu hottest. The 
resident population is about 6000. , . 
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BK8 (the ancient a river in the north- west of 

Germany, which has its sonrce in a lull called Stapelag, 
near Paderborn, in Westphalia. Its course is first west, 
and then north-west past Wahrendorf and Rhcine, whore 
it quits Prussia proper and enters the Prussian province of 
Hanover. Through Hanover it flows in a northern direc- 
tion for about 70 mjles to its entrance into DoUart Bay, 
near Emden, by two months, the Oster Ems and the 
Wester Ems. In this part of its course, by means of 
canalization and deepening tlie bed of the river, the Eins is 
navigable. The principal towns on its banks are — Lingeii, 
Meppen, Paponburg, and Leer, The whole length of the 
river is about 210 miles, and it is navigable for vessels of 
80 or 100 tons burden as high as Papenburg, where it 
ceases to be aflccted by the tides. Its principal tributaries 
on the right bank arc the Hase, wliicli, passing Osnahurg, 
falls intg it at Meppen ; and the I.eda, which enters Han- 
over from the district of Oldenburg, and joins the Ems 
near Leer. On tlio left bank the Ems receives the Aa, to 
the Boutli-west of Papenburg. 

X'MU (Dromsens) is a genus (»f Sthuthionf^s, nearly 
allied to the Cassowary (Casuarius), hut distinguished 
from it by the absence of a helmet or casque, by their 
feathered head, and by the stout curved nails to tlie toes. 
The common species, Dromoiua novoi-hollandiai^ has be- 
come quite familiar to us from tlic frequency of its exhil>i- 
tion ill menageries, and its breeding so readily in a state of 
domestication. Its food consists of vegetables and seeds, 
but chiefly of fruits, rf)ots, and herbage. In a state of 
natnre it is very fleet, and affords excellent sport in cours- 
ing with dogs, which are, however, rather shy of their 
gome, in consequence of the powerful kicks that the bird 
can inflict — so powerful that the settlers say it can break 
the bone of a man's leg by striking out with its feet. Well- 
trained dogs, therefore, to avoid this infliction run up 
abreast, aud make a sudden spring at the neck of the 
bird. The nest is merely a shallow pit scraped in the | 
ground. The dark green eggs are six or seven in number, j 
The birds appear to be tolerably constant in pairing, and I 
the male bird sits and hatches the young while the female 
watches and gourds the nest, 'i'he young birds exhibit 
black stripes upon a nearly white ground. The emu can 
produce a hollow drumming sort of note, well known to 
those who have attended to its manners in captivity. It 
done of struthious birds naturally takes to the water. Its 
flesh is very good, particularly the hind quarters, and that 
of the young birds especially is exceedingly delicate ; the 
eggs are also eaten both by natives and colonists, and the 
natives of some districts are said to live chiefly upon emus' 
eggs during the breeding season of these birds. 

The emu is inferior in size only to the ostrich, measnr- 
ing from 5 to 7 feet in height. It is diffused over the 
Bouth-eastem part of Australia, but is gradually disap- 
pearing before the encroachment of civilized man. Its 
place is taken in West Australia by a second species, Dro- 
mau $ irro taiua, distinguished by its speckled plumage. 

SmiXi'BlN or BYN'APTOSB, a fermentive sub- 
staneo contained in almonds, which in tlie presence of 
water converts the amygdaline into glucose, hydrocyanic 
acid, and hydride of benzoyl, or the well-known oil of 
bitter almonds, which does not exist ready formed iii the 
fmit. Like most ferments it Is soluble in water and 
precipitated by alcohol, in which it is insoluble. 

1SBI1JLWON. An intimate mixture or combination of 
oil and water, effected by the addition of another substance 
which combines witli both. The oil exists in minute glob- 
ules, surrounded by the liquid. Sugar, gums, and allies 
are .usually employed as media. Milk is the best known 
emulsion ; in thia fluid the butter, in exceedingly minute 
globules, is held in suspension by the sugar of milk. It is 
precipitated by an acid. 

BM^B. See Tebrapix. 


XNAM'BL. There exists evidence that the Egyptians 
practised the art of enamelling, but this cannot be affirmed 
of the Greeks. The Romans, however, have bequeathed 
abundant evidence that they wore acquainted witli the art, 
and practised it extensively, at least iu the time of the 
latrr empire. The term enamel is oftcu applied to the 
glaze of earthenware and other Bubstanccs ; strictly, how- 
ever, it should be limited to such a glaze when fused to a 
metallic surface. 

The famous Byzantine enamels were made by the cloiaotind 
(Fr. cZotffon, a partition) process, which was also practised by 
tlie ancient Egyptians, and has long been a favourite among 
Chinese and Japanese cnamellers. Ancient European cloi- 
soniu' enamels were on a gold groundwork, on which were 
fixed fine threads of gold bent to the required pattern, so 
that a number of compartments were funned, into each of 
whhdi its properly coloured enamel was poured. Then tlio 
wholo being subjected to great heat tlie enamel was fused, 
and when all had cooled and hardened the surface was ground 
smooth. Byzantine cloisonno work is always flat or nearly 
so. The Chinese and Japanese, liowevcr, to whom we are 
indebted for soiiu* of the most beautiful aud elaborate speci- 
mens of this Ktyl(‘, enamel porcelain and copper vases and 
various rounded shapes in the same manner. Nos. 1 to 8 
of the illustrations in the coloured Plato accornpatiying 
this volume are from specimens of Oriental cloisonnd, both 
Chinese: and Japanese: the wire which forms the cloiaom 
being represented liy the thin brown lines which may bo 
observed bordering nearly all the designs. 

Champleve enamels (Fr. champ fees', raised ground) are 
generally on a copper base, which is cut out by engraving into 
cliainbers similar to those of the cloisonne, and the enamel 
is applied in a powdered state and fixed by fire as before. 
But many cham]ileve enamels take advantage of the process 
to bo gone through in order to produce an effect special to 
this method. 11ms if only part of tlie ground is incised 
and enamelled the remainder will fonn a metal backgi'ouiid 
to it, or vice versa ; in this way many charming effects of 
contrast between metal and enamel are produced. If metal 
surfaces are left free they are usually cngi-avcd in accord- 
ance with the general design. Limoges was the chief 
centre of enamelling during the middle ages, up till about 
the fourteenth century, when the art fell into decay. Its fame, 
however, revived in a new form, that of enamel painting. 

The painted enamels of Limoges have been celebrated for 
upwards of 300 years. Some speciiiicns of the best work 
of the royal factory at Limoges are given iu the Plate, 
Nos. 9, 10, 12, and 15 ; the originals are in the Ixmvre at 
Paris. The remaining specimens, Nos. 11, 13, 14, and IG, 
are contemporary Italian work from the loading yh55ncAe 
of tho time, about 1525»1 COO. The process employed in 
this stylo of work was essentially different from that pre- 
viously used. Formerly tho cnameller required the assist- 
ance of the engTav(>r to mark out the outlines of the design: 
now the surface was perfectly smooth, as a panel of wood 
or canvas, and the subject was painted, the pencil express- 
ing both form and colour. It is considered that tlie 
improvements in glass painting which were introduced 
about the end of tlio fourteenth century suggested tliis 
new mode of enamelling upon copper. As may be supposed, 
tho early specimens of this art are very imperfect, and 
consequently, being deficient in beauty and value, have not 
been preserved. They ore very rare. Towards the middle 
of the fifteenth centuiy the art had made great progress. 
It may bo interesting to describe the process used at that 
period. On an unpolished plate of copper tho cnameller 
ti'aced the outlines of the subject to be represented. The 
plate was then overlaid with a thin translucent flux, after 
which the enamellcr began to apply his colours. The out- , 
lines were first covered witli a dark-coloured enamel, which 
was to give the outlines on tho surface of the picture ; tlie 
draperies, sky, and accessories were then expressed by 
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enamel colours in thidc layers. There was, therefore, a 
total absence of shadow in this painting, in which the first 
design was expressed by thickness of colour. The space 
for the flesh tints was filled with a black or deep vlolot 
enamel; they were then rendered upon this ground by 
white enamel applied in layers more or less thi^ in order 
to preserve the shadows, and thereby obtain a sketch very 
lightly in relief of the principal bony and muscular parts 
of the face and body ; consequently all the carnations in 
this process have a bistre or violet hue, by which they may 
easily be recognized. In order to produce effect in the rest 
of the planting where the shadows were wanting, the light 
parts of the hair and drapery were frequently indicated by 
touches of gold. The imitation of precious stones upon 
the mantles of saints, &c., is peculiar to this description 
of enamels. 

Modem enamelling is of two kinds — transparent and 
opaque. Tho first is employed for the purpose of orna- 
menting gold and silver snuff-boxes, watch-cases, and 
various articles of jeweliy. Previously to the application 
of the enamel, various patterns and devices are hrighUcut 
with the graver on tho rose-engine, when the cuts reflecting 
the rays of light from their bright and numerous surfaces 
exhibit through the richly coloured enamels with which 
they are encrusted a beautiful play of colours. Sometimes 
this enamelled bijouterie is further adorned with paintings 
in enamel, executed on rich transparent grounds. 

' Opaque enamelling is employed in the manofactnro of 
watch and clock dials, and of plates for pictures. For this 
purpose the enamel is first broken with a hammer into 
small pieces, and then ground with a pestle and mortar 
formed of agate. It is then spread evenly on a plate of 
copper, which has been prepared for its reception, and 
being passed through the furnace tho enamel is molted, 
and a&ering firmly to tho metal thus forms an enamel 
plate. For the best kind of dials a second coat of enamel 
is laid over the first, and for pictures a third is added. 
Tho figures are painted on the dials in a vitrifiable colour, 
when they are again subjected to the heat of tho furnace, 
which, melting the colour and softening the enamel at tlio 
same time, incorporates tho two into one body, and thus 
permanently fixes the painting. Gold is frequently used 
instead of copper for small enamel pictures. Wlicn tho 
enamel plate is prepared tho artist proceeds to point his 
picture in a similar manner to that which is pursued by 
tho painter in oil or water-colours ; a principal difference 
being, that instead of waiting for tho colours to dry before 
proceeding to lay on another coat of colour, he has his 
work passed through tho fire, by which process the colours 
are impcrishably and immovably fixed. Paintings in enamel 
are usually subjected to tho furnace ten or twelve times, 
and in some cases oftener. Tho colours are composed of 
a colonrlcBS glass as a base, the colouring matters being 
metallic oxides. Thus silica, borax, xind tho red oxide of 
lead form a base or fiiix for some colours. The habitudes 
of the various oxides, however, require tliat each should bo 
treated with reference to its peculiar properties : for in- 
stance, the flux which, employed with gold, is best adapted 
for the prodnetion of a useful and beautiful colour, is 
wholly inefficient if used with cobalt. 

The uatnre of the material and the expense attendant 
upon attempts jo produce lar^ works in enamel have 
tended to restrict the dimensions of enamel paintings. 
Until the time of the late H. Bone, R.A., and tho late 
Charles Muss, but few attempts had been made to extend 
« their size beyond that adapted for trinkets. Mr. Bone, 
with amazing perseverance and industry, overcame in- 
numerable difficulties, and exhibited for a long series of 
years enamels of large dimensions. Tho largest works 
which have been executed in enamel are, “ Bacchp^ and 
Ariadne,” after Titian, by H. Bone, R. A*. ; and a “ Holy 
Family,” after Parmogiano, by Charles Muss. The former 


measures 16} inches by 18 ; and the latter, 16} inches 
by 20). George Bowles, Esq., purchased the BaoohnB 
and Ariadne” for 2200 guineas, and his Majesty, George IV., 
gave 1600 guineas for the “ Holy Family.” This last now 
forms part of the collection in Buckingham Palace. 

Tho power of resisting decay renders enamel a valuable 
medium for conveying down the streaca of time the like- 
nesses of celebrated individoals. The artists who practiso 
this durable and beautiful style of punting have not at 
any time been numerous, and even now there are in Eng- 
land very few who have attained any eminence. 

To what is stated under the above head wo may add a 
few words upon the process which has been extensively 
practised of late years of enamelling tho interior of cas^ 
iron and other hollow articles, such as sancepans and other 
culinary and domestic ntensils. The superior cleanliness 
of such articles, and tho security which they afford against 
any metallic taint, render them peculiarly v^uable for some 
delicate operations in cookery and confectionery, and for 
the preparing of pharmaceutical decoctions, extracts, &c. 
The enamel used for this purpose may be stated, in general 
terms, to consist of silica, soda, borax, and potters' clay. 

Tho basis of all enamel is a white transparent glass. The 
addition of some of those metallio oxides which merely im- 
part colour, as gold, silver, copper, cobalt, &c., convert this 
into a transparent enamel ; while those of tin and anti- 
mony, which render it opaque without imparting colour, 
form a white opaque enameL There is also a material, of 
which tho commercial name is glass enamel, the opacity of 
which arises from the presence of arsenic. This substance 
is very glassy, brittle, easily scratched, readily fusible, and 
very white : it is used for making the common kinds of 
watch and clock dials, ornaments for the mantel-shelf, &c. 

XNCAMP'MSilCT is the lodgment or station of an 
army, with its artillery, baggage, and stores, when it has 
taken the field for tho purpose of manoeuvring or of acting 
against an enemy. 

Encampments are of three kinds — 1, hut or perma- 
nent encampment; 2, tent encampinents ; 8, bivouacs. 
Tho first is used only when troops go into winter quarters; 
the second is generally used during peace manoeuvres ; the 
last is used when armies are actually engaged, no troops 
ever having been able to carry tents when moving rapidly 
in the field. 

Whatever the nature of a camp may be it should be 
made to conform to the following principles; — 1, The 
front of the camp should correspond in extent with the 
front occupied by the force when deployed in line; 2, tho 
means of passing freely through the camp with a wide 
front should bo maintained ; 8, tie tents, huts, or bivouacs 
should be disposed with a view to the greatest amount of 
order, cleanliness, ventilation, and security ; 4, the camp 
should be as compact as possible. 

The length of the front of a battalion of 760 men, two 
deep, alloyring 21 inches to each file, will be 219 yards: 
and this would be the extent of the line of tents were it; 
not that the line is determined by the probable number of 
effectives instead of tho nnmericiri strength of the estab- 
lishment. Tho depth of the encampment for a battalion 
is of less importance, but when the ground will permit 
it may be regulated as follows: — 

The tents of the privates may be ranged in two lines 
parallel to the front, with an interval of about 12 feet as a 
street between eveiy two companies in each line, and those 
of tho captains and subalterns may be in one line in the 
rear of these; the field officers and commanding officer 
may occupy a fourth line; the staff a fifth; and the line of 
kitchens may be in the roar of all. 

The lengtii of front for a complete regiment of cavalry, 
consisting of eight troops, when formed two deep, is about 
820 yards; and this may be considered as the extent oc- 
cupied by the regiment in the line of the encampment 
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The seven tents of each troop are ranged in a line perpen- 
dicular to the front, and the horses are attached to pickets 
in lines parallel to those of the tents, the reminder of the 
space, r^oned parallel to the front, being occupied by the 
breadths of the streets. In the rear of the menV tents 
and parallel to the front are arranged the subitems* horses 
in one line; the tqpts of the captains and subalterns in 
another; those of the field officers and commanding officer 
in a third ; and the kitchens in the rear of all. 

A largo army is encamped in two lines which, if the 
ground will permit it, are parallel to and at the distance of 
about 800 yards from each other; and a reserve, generally 
consisting of tlie best troops, is formed in rear of the second. 
The stations of the cavalry are on the flanks of each lino. 
The artilleiy attached to an army is posted either on tlie 
fiauks of the camp or with the reserve in the rear. 

The (|ironlur tents at present in use are 18 feet 3 inches 
diameter within ilie walls (the canvas which hangs verti- 
cally between tlie conical part of tlie tent and the ground). 
Of the cavalry twelve men and of the infantry fifteen men 
are appointed to each tent. 

The great extent of the space which is nnavoidably oc- 
cupied by an army in tlio field renders it in most cases im- 
possible to fortify the site of the encampment by a continu- 
ous lino of parapet like that witli which the Homan armies 
surrounded themselves on taking up a defensive position, 
and tho security of a modem anny against surprises is now 
obtained principally by the situation being difficult of ac- 
cess, from streams, marshes, or inequalities of the ground, 
and by keeping numerous advanced posts to watch all the 
approaches by which an enemy might arrive at the camp. 

A continuous lino of works may, however, be admissible 
for an army inferior to that of the enemy, provided tlie ex- 
tent of tho line be not so great us to prevent tho intrench- 
ments from being sufficiently manned in every part; but a 
camp so fortified would possess no advantages for an army 
which is strong enough to assume the offensive on a favour- 
able occasion presenting itself; and it is evident that in this 
case it would Ira sufficient to construct merely a few redoubts 
in situations from whence a fire of artillery might be directed 
for tho purpose of defending tho approaches, while the dis- 
posable force of the army might be kept in mosses, ready at 
a proper time to make a movement to the front through tlie 
intervals between tho works. 

Temporary camps of instruction are sometimes formed t* 
meet einergoncies, such as exerci^g certain regiments in 
evolutions and preparing them for foreign service. Largt 
permanent camps arc now established at Aldershot, thi 
Ourragh in li-eland, Pembroke, and Colchester. 

Tho French troops use tentes d'ahriy small tents, which 
contain tlireo men, and are carried by tho soldiers them- 
solves; but as it takes three men to cany one tent, if on< 
man for any time is absent the tent is useless, and tho sol- 
dier is at all times overweighted. The Prussian army ha» 
met this difficulty by arranging that the soldier shall alwayi 
bivouac, and training him for this important duty durinj 
peace time. 

BNGAWTIC PAlMTmO (Gr. tghawtihS), a kirn 
of painting in which, by heating or burning in, tho colours 
were rendered permanent in all their original splendour 
It was not, however, enamelling, but a mode of paintini 
with heated or burnt wax, whi<ffi was practised by tho an 
dents. Pliny (** Nat. Hist.” zxxv.) describes three mode; 
of encaustic painting. In tho first mode the wax was meltec 
mixed with as much earth colour finely powdered as it ooul 
imbibe, and then this mass was spread on wood, or on 
wall, with a hot swtula, just as Tumor and other artisti 
have^ painted with meir palette-knife. In the second mode 
ivory tablets were#sovered with red or black wax, and th< 
design cut in it with the style, the object being to use th< 
clear and smooth surface of tho ivory for the lines, thai 
th^ mi^t look the more beautiful. The tliird kind wi 


;he applying the colours with the pencil. The wax was- 
dissolved in some medium, the colours mixed with it, and 
laid on with the pencil, and the painting then finished by 
he wax being brought to the surface to form a sort of 
;laze, through careful approximation to tlio fire; for tlds 
lurpose a hot iron {cautwitm) was used. 

This art, having been long lost, was revived by French 
.nd German artists in the eiglitoenth century, and is now 
iccasionally practised, but only as a curiosity, for it neither 
:ives tho depth nor the permanency to the colours obtained 
>y oil painting. 

XNCAUS'TIC TILBS were in use in England and 
France, for paving chnrches, as far back as tho fifteenth 
century, hut afterwards fell entirely into disuse, till the 
great exhibition of 1851, when, among many other branches 
of manofactaring art, tho making of these tiles was revived, 
and has since increased rapidly. They ore of two kinds — 
plain and figured. The first are of Afferent colours, and 
square or triangular, fonning a mosaic when laid. They 
are made by placing tho clay, already mixed with the de- 
-ired colour, into strong moulds, and putting on it such a 
iressurc that 3 inches of powdered clay is compressed into 
t tile of 1 inch in thickness. They are tlien baked, fired, 
and glazed. In making the figured tiles cubical blocks of 
well-tempered moist clay are first used. These are cut 
into square slabs by a wire, then faced with a finer clay of 
the required colour, and put into a box-press or mould. A 
plaster of Paris slab containing the pattern in relief is then 
brought down upon the face of tho tile, and the design im- 
pressed into the soft clay. Tho hollows thus made are 
filled with a semifluid clay, of tho requisite colour to form 
the pattern, poured over tho whole Hi;^aco of the tile. It 
is then set aside till sufficiently hard and dry to have its 
surface cut down so as to expose tho pattern and the gronnd, 
when the two colours of clay form one smooth flat sur- 
face. The tile is afterwards dried and fired. 

X^NTCBUSTTE, in fortification, the inclosuro of a place, 
or the rampart which surrounds it, and which is sometimes 
flanked by round or square towers. 

ENCEPHALAR'TOS is a genus of plants belonging 
to the Cycadacjkji-:. Tho species, twelve in number, are 
found in tropical and South Africa, and are known there 
as Caffer bread ; the starch in tho cells of the soft pith of 
the trunks and tlio interior of the female cone afford the 
natives a supply of food. The leaves are feather-shaped; 
they fall off as they become old, the younger leaves at tho 
very top of the stem only remaining. The narrow leaflets 
have longitudinal parallel veins. The flowers are either 
male or female, and occur on distinct cones. The scales 
of tho cones bear tlie flowers on their under surfaces, and 
overlap each other in several spiral series. The scales of 
the female cone arc somewhat peltate, the shield portion 
being kidney-shaped, with the point turned down, and 
healing two ovules. 

BNCLZT'ICS are certain words in the Greek language 
which unite so dosoly with tho words they follow as to loso 
their proper accent and throw back the accent to the 
preceding word. For instance, vlf , a certain, when follow- 
ing a noun, as combines into the compound word 

a certain man. 

Tho word is used also in English prosody to si^ify a 
somewhat similar transfer of accent. The interjection Oh 
becomes in this sense enclitic when nsed as the sign of the 
vocative, and when by correct writers it is now spelt (9. 
For instance, the 0 in “True, 0 son! ” is an enclitic, its 
accent passing to “ son ; ” but “ Oh ! Son of God ” carries the 
accent on the interjection itself. 

liNCOBB, a French word signifying again^ often used 
by English audiences of theatres and concert-rooms to ex- 
press tlieir desire for the repetition of a part of the per- 
formance. The French people use bis (twice) in similar 
circumstances. 
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liN ^CBI NITEB. See Grtnoidea and Stonk-ut.t. 

XNGUMBXRED SBTATEB ACT. See Ireland. 

BNCYC'LIGAL (Gr. kuklof, a circle) is the name 
Riven to the circular letters ” (letters not addressed to 
any particular person or body, but to the whole chnrcli) 
issued by the pope or by councils of the Roman Catholic 
Church. Sometimes the entire church of one nation is 
exclusively addressed, as in the French Encyclical of 1884. 

SNCYGLOPJB'DIA* R work devoted to universal 
knowledge, nearly always arranged alphabetically, in the 
manner of the present work. The word originally meant 
the “ circle of instruction ” (Gr. kuklos and paideia) of 
the ancient world, through which every freeborn youth had 
to pass before entering on public lift*. Hence it naturally 
came to its present meaning, as being the repository of the 
learning of sueli a cycle. 

An Englishman named Ephraim Chambers having pub- 
lished a long-sincc forgotten Cyclopedia in 1728, in 
two large volumes folio, had the honour of stimulating 
Diderot and D’Alembert to the production of their fam- 
ous Encyclopedia (1761-65) in seventeen volumes, with 
eleven volumes of plates. [See Diderot.] D’Alembei*t 
left the editorship, but continued to contribute ; Diderot 
and he, Grimiri, Rcusscad, Voltaire, and DTIolhach were 
the chief authors. The supplement of five volumcH was 
published at Amsterdam in 1776. Two volumes of index 
(Amsterdam, 1780) raised tlie total to thirty-five volumes 
folib, containing, besides illustrations in text, over 3000 
folio plates. The work was received with enthusiasm, and 
has been the model of all prodnetions of the kind. History 
and biography were excluded, however, and geography was 
not well done. 

The Encyclopedic was closely followed in England by 
tho Encyclopoidia Britannica^ of arts and sciences only, 
three volumes 4to (1771), the first complete edition of 
which, in ten volumes, containing an account of the entire 
circle of knowledge, an example ever since adhered to, w*a8 
the second edition (1776-84). Tho third edition, in 
eighteen volnmcs, was completed in 1797 ; the fonrt.h edi- 
tion, in twenty volumes, in 1 810 ; the fifth and sixth editions 
appeai'ed between 1816 and 1824 ; the seventh edition, In 
twenty-one volumes, in 1830-42; the eighth edition, in 
twenty-one volumes, 1862-60 ; and the ninth edition, com- 
menced in 1874, is still in course of publication. From 
first to last this encyclopesdia has been published in Edin- 
burgh, although a special edition adapted to the American 
market has been issued in the United States. In 1802 an 
extended edition of Ephraim Chambers’ cyclopaedia was 
projected by Dr. Rus, and completed, in forty-five volumes, 
in 1819. In 1812 appeared the popular German work, 
tho Convcrsations-Lexicon of Brockbaus, which has gone 
through many successive editions in Germany, besides hav- 
ing been translated into most European languages. 

Samuel Taylor Coleridge projected, in 1818, tho Encyclo- 
peedia Metropolitana^ on a new plan, proceeding logically, 
not alphabetically, for the most part. Like most of Cole- 
ridge’s plans, it was original, philosophical, and excellent — 
but never carried out. Successive editors, however, did con- 
duct the great undertaking to an end ; but it remains pro- 
bably the most awkward mass of information ever collected* 
It took nearly thirty years to bring out, and occupied thirty 
volumes* It was/ never reprinted; but separate treatises 
(especially those of Whately on I^gic, of De Morgan on 
Ma^ematics, and of Sir John Herschel on Sound and 
Aignt) were ‘extracted and published as independent works. 
The Penny Cyclopcsdia^ so called from its being published 
in penny numbers, was commenced by the Sodefy for the 
Diffusion of Useful Knowledge in 1888, took ton yeam to 
issue, and occupied twenty-eight large octavo vdlmnetu It 
was a vast imjj^vemant In i£e matter of oonvenkoBf and 
utility on all its prsdseessofs^axcept the BrUanmotk ^ 

The present work, the, HVotiOfiel Encyclopadia^ was 


based on the Penny Cychpadia^ and was first published 
in 1847-61 in twelve volumes; successive and con- 
tinuons editions enlarged it first to thirteen and now to 
fourteen volumes. 

SNDEM'IC. By this word are expressed those 
peculiar forms of disease which arise spontaneously, as 
it is termed, in a country or in parthsulai* localities, and 
which are ordinarily produced by the peculiar climate, soil, 
air, water, &c. Thus ague is the endemic disease of 
marshy countries or localities, tho swelled throat or 
bronchocele is endemic in the Alps, and the plica in 
Poland. Tho word bears pretty much the same significa- 
tion in relation to the diseases of a country that the tenn 
indigenous does to its plants. It is used in contradistinc- 
tion to Epidemic. 

EN'D1VB» or Cichorium EntUvia^ the parent of all the 
varieties of garden endive, was cultivated in Ei^gland in 
1648. It is a species belonging to the narcotic lactescent 
division of Compositas, to which it gives tho name Cicho- 
racese, and differs from chicory {Cichorium Intyhwi) in 
being annual and less bitter in taste; tho lowest leaves are 
sinuate, not mnciiiate, and the upper leaves are auriculate; 
the pappus also is unequal, and four times as lung as in 
tho chicory. A. de Candolle (“L’Origfne des Plantes 
Cultivdes,” 1888) has come to tho conclusion, after careful 
examination, that it is the samo species as Cichorium 
pumilum^ which is native throughout the whole Mediter- 
ranean region, from Madeira even to Turkestan. 

There are many varieties in cultivation, which are divided 
into two principal groups, Batavian and Curled-leaved. 

As it is tho leaves of tliis plant, and not its flowers or 
seed, which are used in culinary operations it is necessary 
to he particular as to tho time of sowing; for if sown early 
in spring it will, instead of forming fine leaves, produce 
flowers and seed, and so frustrate the object of the culti- 
vator. A little seed may be sown in the beginning of May 
for early use; but for a general crop, throngbout tho 
months of June and July to the middle of August will be 
found to be tho proper time for sowing. The soil upon 
which the endive is sown or planted should be light and 
riel). After the plants are strong enough to be removed 
from the seed-bed and planted out where they are intended 
to remain, various methods are practised in order to blanch 
the leaves. Some gardeners cover them with flower-pots, 
others merely tie them together with matting. By either 
method the leaves are not only colourless, but less bitter 
than they would have been otherwise. 

In tills country tho cut-leaved or curled endive is pre- 
ferred for table, but the dwarf white Batavian endive is 
mudi more delicate and agreeable .o the palate. 

UNDO- and XXO-BKELBTOK are happily conceived 
terms, due to Professor Huxley, to describe the bard parts 
which support the soft tissues of tho body of animals, the 
first being deop-seated, as the vertebrate skeleton, the 
latter on tj^o surface, as tho shell of a lobster or the bony 
plates of the sturg eon a nd tlie crocodile. See Skki^eton. 

BNDOCAR'DIUBI, the smooth shining membrane 
which linos tlie Heart. 

BN'DOCABP* See Fruit. 


XN'DOGliN8» a term in botany introduced by De 
Candolle to represent a primary division of plants ^led 
monocotyledons by Jussieu. Botanists have now re- 
verted to tho older name, as the name endogens (inside 
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SN 'DOB> an ancient town of Palestine^ sitoated be- 
tween Mount Tabor and the Lesser Hormon, in the terri- 
tory of the tribe of Issachar, though assigned to Manasseh. 
It was here that Saul consulted the witch before the battle 
of GUboa, when he learned his fate from the spirit of 
Samuel (1 Sam. xxviiL) On the northern slope of 
the lower ridge of Qcrmon there is still a village of this 
name. 

ENDORSE (Lat. dorsum^ back) is to write a signa- 
ture at the back of a cheque or bill of exchange, &c., as a 
formal receipt of payment. Bills so endorsed are passed 
to third parties, and so onwards, each successive endorse- 
ment rendering the endorser liable for the amount of the 
bill which he professes to have received. 

In heraldry an endorse is a diminutive of the Pale, 
a quarter of its width. 

EN'OlpSBEOSE and EX'OSBIOSE. See Osmosis. 

EN'pOTHE'LlUM is a squamous variety of Epithe- 
lium lining the serous membranes and the interior of 
bloodvessels, and possessing several special features. Of 
these the principal are the flattened form of the cells, and 
their frequent occnrrcnco in one layer only, and in closed 
cavities of the body. Their embryonic origin is also 
different, as they arise from the meaohlaxt^ ordinary epi- 
thelium arising from the epiblasl, &c. [See Develop- 
ment.] They line the anterior chamber of the eye, the 
eyiioviul membranes of the joints, the interior of the heart 
and of all bloodvessels, &c. The cells of the latter are 
fusiform, with an oval projecting nucleus. 

BNDYM'ZONt a shepherd youth of Afount Latmus in 
Caria (Asia Minor) of such surprising beauty that even 
the chaste moon-goddess Selene fell in love with him, and 
that she might kiss him without fear Endymion was 
thrown by her into a perpetual sleep. So Shakspoare in 
the “ Merchant of Venice ” says — 

‘'The moon sleeps with Endjrmion, 

And would not be awaked/' 

Perhaps this is to be taken as a type of the quiet moon, 
with her all-embracing beams, watching over all nature 
sleeping. Later poets degrade the cliarming myth by 
awakening the youth, and indeed crediting the goddess 
with some fifty children of his begetting. Also in some 
versions the scene of his sleep in the moonlight is Elis, 
not Caria. 

SNBMATA. Stic Clysters. 

ENERGY must be distinguished from Force. It is 
the power, whether hinetic or potential, to do work, and 
as a rule to do work against some constant force, usually 
gravity. Kinetic energy is the actual energy a moving body 
has, that is to say, tlie work it is capable of doing at the 
instant, and is estimated by multiplying the mass or weight 
(in pounds) by the square of the velocity (in foot per 
second) and dividing by twice the acceleration dne to 
gravity ; or in a formula. 

Energy - 

Supposing a projectile to be hurled vertically into the air, 
its Idnctic energy is spent in overcoming the force of 
gravity. ^ But it has at the same time acquired at the top 
of its flight a potential energy, equivalent to tiie actinU 
energy apparently lost, and if it is allowed to fall this 
potential energpr becomes kinetic. 

A further division is into vUibh and molecular energy; 
the first the product of motion, the second of electricity, 
heat, chemical action, &c. — each division having the two 
states, kinetic and potential. Thus visible energy is pro- 
duced by k (kinetic) motion, and p (potential) by a position 
of advantage. IShe molecular energies of electricity are 
produced by k, electrical currents, &c., p, opposite electrical 
states, as with a thunder doud or a charged Leyden jar ; 
and of beat by k, radiant heat, &c., p, latent heat, &c. 

VOL. V. 


ENERGY, CONSERVATION OF. See Consbb- 

vationokEnkroy. 

ENYlELD, a town of England in the county of Mid- 
dlesex, on the Great Eastern Railway, 12^ miles from 
Shoreditch station. Its chief importance is derived from 
the large government manufactory of small arms, which is 
mostly situated in the parish. The manor of Enfield was 
granted by the Conqueror to Geoffrey Mandcville, through 
whose descendants it became attached to the duchy of Lan- 
caster and thus tlie property of the crown. There are the 
remains of an ancient royal palace, where the children of 
Henry Vlll. were brought up, and where Elizabeth received 
the news of her father’s death. The population in 18ttl 
was 18,104. 

ENFILADE is the denomination applied to a fire of 
artillery or mubketry when made in the direction of an 
enemy’s line of tro<ips, or to that which is made from any 
battery to tlie interior of an enemy’s rampart or trench, 
and in the direction of its length. When an artillery fire 
is so employed by the besiegers of a fortress, the intention 
is to dismount the guns of the defenders, or to destroy the 
palisades or other obstacles behind a glacis, and to pre- 
vent the defenders from remaining at their parapets. 
When employed by the defenders of a fortress, it is in- 
tended to sweep any of the besiegers’ trenches wliicli may 
from necessity, or througli the fault of the engineer, lie in 
a direction tending towards some part of the ramparts of 
the fortress. 

ENGADINS, a famous valley of Switzerland, in the 
canton of Orisons, fonning the upper valley of the Inn, 
and situated between two principal chains of the Rhsetian 
Alps. It has an elevation of 5753 feet, a length of about 
45 miles, with an average width of half a mile. It is divided 
Into two portions, one part in the south-west known as the 
Ifppcr Engadine, and the other in the north-east called the 
Lower Engadine. The cliief village of the Upper Engadine 
is Samaden. Tliere is some fine pasturage land, but none 
of the land is under tillage. The Upper Engadine Is, how- 
ever, rich in Alpine flora. The Longer Engadine is bleak 
and cold, winter often lasting for nine mouths in the year, 
Schuls is the chief village. This port of the valley Is sep- 
arated from Italy by a barrier of glaciers. It is chiefly 
known for its medicinal baths at Tarasp and Moritz, which 
attract numbers of invalids evefy year. 

ENGINEERING (from the French word enffin) is 
properly the art of constrnctiiig and using engines or 
machines ; but the term is also applied to that of executing 
such works ns arc the objects of civil and military archi- 
tecture. 

A distinction has long been made between the civil and 
military engineer. Since everything relating to the ser- 
vice of artillery is now confined to a particular corps, the 
duty of the military engineer may be said to comprehend 
the construction of fortifications, both permanent and tem- 
porary, including tho trenches and batteries required in 
bebiegiiig places; also of barracks, magazines, and other 
works connected with warlike affairs. Military engineers 
are also employed in tbo trigonometrical survey of the 
United Kingdom, and in the construction and maintenance 
of the system of electric telegraph lines, now under control 
of the post office. 

The profession of the civil engineer comprehends the 
design and execution of every great work by which 
commerce and the practice of the useful arts may be 
facilitated. Thus he raises embankments to resist ^ 
encroachments of the sea, or to reclaim the land whtoh 
it may have covered, and dams to bi*eak tho force of it» 
weaves at tho mouths of natural harbours. He randeni' 
rivers navigable when their course is obstructed by rodn 
or banks ; he forms docks or artlficifd harbours wiim " 
ships may remain in securityi be is required to peusttmte by 
mines to vast depths for the purpose of seeking tIkSittliidiiu 
18 
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XN'CRlNZTliB. Sco Crimoidra and Stone-lily. ' 

ENCUMBERED ESTATES ACT, See lRRT.ANt>. 

ENCYCUCAZ. (Gr. kuhlos^ a circle) is the name 
(;iven to the cii'calar letters ** (letters not addressed to 
any particular person or body, but to the whole church) 
issued by the pope or by councils of the Roman Catholic 
Church. Sometimes the entire church of one nation is 
exclusively addressed, as in the French Encyclical of 1884. 

ENCYCLOPJE'DZA, a work devoted to universal 
knowledge, nearly always arranged alphabetically, in the 
manner of the present work, 'i’lie word originally meant 
the “ circle of instruction ” (Gr. kuklo.t and paideia) of 
the ancient world, through which every freeborn youth had 
to pass before entering on public life. Ucncc it naturally 
came to its present meaning, as being the repository of the 
learning of such a cycle. 

An Englishman named Ephraim Chambers having pub- 
lished a long-binco forgottcMi Cydop<r.dia in 1728, in 
two large volumes folio, had the honour of stimulating 
Diderot and D’Alembert to the production of their fam- 
ous Encychpedie (1761-65) in seventeen volumes, with 
eleven volumes of plates. [See Didekot.] D’Alembert 
left the editorship, but continued to contribute ; Diderot 
and he, Grimm, Rousseau, 'Voltaire, and D’llolbach were 
the chief authors. The supplement of five volumes was 
published at Amsterdam in 177C. Two volumes of index 
(Amsterdam, 1780) rtused the total to thirty-live volumes 
folio; containing, besides illustrations in text, over 8000 
folio plates. The work was received with enthusiasm, and 
has been the model of all productions of the kind. History 
and biography were excluded, however, and geography was 
not well done. 

The Encyclopedie was closely followed in England by 
the Encyclopmdia Briiannica^ of arts and seieTices only, 
three volumes 4to (1771), the first complete edition of 
which, in ten volumes, containing an account of the entire 
circle of knowledge, an example ever smcc adherc’d to, was 
the second edition (1776-84). TJje third edition, in 
eighteen volumes, was completed in 1797; the fourth edi- 
tion, in twenty volumes, in 1810 ; the fifth and sixth editions 
appeared between 1815 and 1824; the seventh edition, in 
twenty-one volumes, in 1830-42; the eighth edition, in 
twenty-one volumes, 1852-60 ; and the ninth edition, com- 
menced in 1874, is still in course of publication. From 
first to last this cncyclopoedia lias been published in Pldin- 
burgh, although a special edition adapted to the American 
market has been issued in tlie United States. In 1802 an 
extended edition of Ephraim Gliamburs’ cydupiedia was 
projected by Dr. Rus, and completed, in forty-five volumes, 
in 1819. In 1812 appeared the popular German work, 
the Convermtiona^Lexicon of Brcckhaus, which has gone 
through many successive editions in Germany, besides hav- 
ing been translated into most European languages. 

Samuel Taylor Coleridge projected, in 1818, the Encyclo- 
peadia Afctropolitana^ ov u new plan, proceeding logically, 
not alphabetically, for the most part. Like most of Golc- 
ridge^s plans, it was original, philosophical, and excellent — 
but never carried out. Successive editors, however, did con- 
duct the groat undertaking to an end ; but it remains pro- 
bably the most awkward mass of information ever collected. 
It took nearly thirty years to bring out, and occupied tliirty 
volumes. It, was jj^ver reprinted; but separate treatises 
(especially those of Whatoly on Logie, of De Morgan on 
Mathematics, and of Sir John llersehel on Sound and 
lUght) were 'extracted and published as independent works, 
luo Penny Cyelqpaadia^ so called from its being published 
in penny numbers, was commenced by the Society for the 
Diffusion of Useful Knowledge in 1838, took ten years to 
issue, and occupied twenty-eight large octavo volumes. It 
was a vast improvement in the matter of convenience ^d 
utility on all its predecessors except the Brit’annica. 

The present work, the National Encyclopedia^ was 


based on the Penny Cyclopedia^ and was first published 
in 1847-61 in twelve volumes; successive and con- 
tinuous editions enlarged it first to thirteen and now to 
fourteen volumes. 

ENDSM^IC. Ry this word are expressed those 
peculiar fonns of disease which arise spoutauoonsly, as 
it is termed, in a country or in particular localities, and 
which are ordinarily produced by the peculiar climate, soil, 
air, water, &c. Thus ague is the endemic disease of 
marshy countries or localities, the swelled throat or 
bronchocele is endemic in the Alps, and the plica in 
Poland. The word bears pretty much the same significa- 
tion in relation to the diseases of a country that the term 
indigenous docs to its plants. It is used in contradistinc- 
tion to Eril>KMTO. 

ENDIVE, or Cichorium Endivia^ the parent of all tlie 
%'ariotics of garden endive, was cultivated in Eijgland in 
1548. It is a species belonging to the narcotic lactescent 
division of Gomposit.r, to which it gives ^e name Cicho- 
racem, and differs from chicory {Cickorium Intybua) in 
being annual and less bitter in taste ; the lowest leaves are 
sinuate, not runcinatc, and the upper leaves are auriculate; 
the pappus also is unequal, and four times as long as in 
the chicory. A, de Gandolle (“L’Origine des Plantes 
Gnltivdcs,*' 1888) has come to the conclusion, after careful 
examination, that it is the same species as Cichorium 
pvmilum^ wliich is native throughout the whole Mediter- 
ranean region, from Madeira even to Turkestan. 

There are many varieties In cultivation, which are divided 
into two principal groups, Batavian and Gurled-lenved. 

As it is the leaves of this plant, and not its flowers or 
scicd, which are used in culinary operations it is necessary 
to he particular as to the time of sowing; for if sown early 
in spring it will, instead of forming fine leaves, produce 
flowers and seed, and so fnistrate the object of the culti- 
vator. A little seed may be sown in the beginning of May 
for early use; but for a general crop, throughout the 
months of June and July to the middle of August will be 
found to be the proper time for sowing. The soil upon 
which the endive is sown or planted should be light and 
rich. After the plants are strong enough to be removed 
from the seed-bed and planted out where they are intended 
to remain, various methods ai’o practised in order to blanch 
the leaves. Some gardeners cover them with flower-pots, 
others merely tie them together with matting. By either 
metliod the leaves are not only colourless, but less bitter 
than they would have been otherwise. 

In tliis country the cut-loavcd or curled endive is pre- 
ferred for table, but the dwarf white Batavian endive is 
much more delicate and agreeable to he palate. 

ENDO- and EXO-BKBLSTON ore happily conceived 
terms, due to Professor Huxley, to describe the hard parts 
which support the soft tissues of the body of animals, the 
first being deep-seated, as the vertebrate skeleton, the 
latter on the ^urfaoe, as the shell of a lobster or tbe bony 
plates of the sturgeon and the crocodile. See Skeleton. 

en'docardzunl the smooth shining membrane 
which lines the Heart. 

EN'DOCARP. See Fruit. 

EN'DOGENS, a term in botany introduced by De 
Gandolle to represent a primaiy division of plants called 
monocotyledons by Jussieu. Botanists have now re- 
verted to tbe older name, as tbe name endogens (inai^ 
yroteers) was given under the misapprehension that in all 
monocotyledonous stems the older woody handles were 
next the circumference, and those formed later were nearer 
the centre. The corresponding term, exogens (outside 
growers), is not so objectionable, as the wood in dicotyle- 
dons is formed on the outside of the sold woody layers. 
See Monocotyledons. 

EN'DOLYMPK, the fluid contained within tbe mem- 
branes of the internal Ear. 
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lSN'DOK» an ancient town of Palestine, situated be- 
tween Mount Tabor and the Lesser Hermon, in the terri- 
tory of the tribe of Issachar, though assigned to Manasseh. 
It was here that Saul consulted the witch before the battle 
of Gilboa, when he learned his fate from the spirit of 
Samuel (1 Sam. zxviii.) On the northern slope of 
the lower ridge of Qermon there is still a village of this 
name. 

XNBORSX (Lat. dorsum^ back) is to write a signa- 
ture at the back of a cheque or bill of exchange, &c., as a 
formal receipt of payment. Bills so endorsed are passed 
to third parties, and so onwards, each successive endorse- 
ment rendering the endorser liable for the amount of the 
bill which he professes to have received. 

In heraldry an endorse is a diminutive of the Pale, 
a quarter of its width. 

XN'S)pSMOSS and XX'OSMOSS. See Osmosis. 
XN'DOTRSLXUM is a squamous variety of Epithe- 
lium lining the serous membranes and the interior of 
bloodvessels, and possessing several special features. Of 
these the principal are the flattened form of the cells, and 
their frequent occurrence in one layer only, and in closed 
cavities of the body. Their embryonic origin is al/40 
different, ns they arise from the mes oblast., ordinary epi- 
tliciinm arising from the epiblast^ &c. [See Develop- 
ment.] They line tlie anterior chamber of the eye, the 
synovial membranes of the joints, the interior of the heart 
and of all bloodvessels, &c. The cells of the latter are 
fusiform, with an oval projecting nucleus. 

XNDYM'XOMa a shepherd youth of Mount Latmns in 
Oaria (Asia Minor) of such surprising beauty that even 
the chaste moon-goddess Selene fell in love with him, and 
that she might kiss him without fear Endymion was 
thrown by her into a perpetual sleep. So Shakspearc in 
the ** Merchant of Venice ” says — 

** The moon sleeps with Endymion, 

And would not be awaked.'* 

Perhaps this is to be taken as a type of the quiet moon, 
with her all-embracing beams, watching over all nature 
sleeping. Later poets degrade the charming myth by 
awakening the youth, and indeed crediting the goddess 
with some fifty children of his begetting. Also in some 
versions the scene of his bleep in the moonlight is Elis, 
not Oaria. 

XNBMATA. Sco Clysters. 

XNXRGY must be distinguished from Force. It is 
the power, whether kinetic or potential, to do work, and 
as a rule to do work against some constant force, usually 
gravity. Kinetic energy is the actual energy a moving body 
has, that is to say, the work it is capable of doing at the 
instant, and is estimated by multiplying the mass or weight 
(in pounds) by the square of the velocity (in feet per 
second) and dividing by twice the acceleration due to 
gravity ; or in a formula, 

Supposing a projectile to be hurled vertically into the air, 
its ^netic energy is spent in overcoming the force of 
gravity. But it has at the same time acquired at the top 
of its flight a potential energy, equivalent to the actual 
energy apparently lost, and if it Is allowed to fall this 
potential energy becomes kinetic. 

A further division is into visible and molecular eneigy ; 
the first the product of motion, the second of electricity, 
heat, cliemical action, Ac.'—each division having the two 
states, kinetic and potential. Thus visible energy is pro- 
duced by h (kinetic) motion, and p (potential) by a positiou 
of advantage, lihe molecular energies of electricity are 
produced by k, electrical currents, Ac., p, opposite electrical 
states, as with a thunder clond or a charged Leyden jar ; 
and of heat by k, radiant beat, Ao., j?, latent heat, Ac. 
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BNXRGYt OONSX&VATXOK OF. See Oonsbe- 

VATiON OF Energy. 

BNFXlSXiD, a town of England in the county of Mid- 
dlesex, on the Great Eastern Railway, 12} miles from 
Shoreditch station. Its chief importance is derived from 
the large government manufactory of small arms, which is 
mostly situated in the parish. The manor of Enfield was 
granted by the Conqueror to Geoffrey Mandeville, through 
whose descendants it became attached to the duchy of Lan- 
caster and thus the property of the crown. There are the 
remains of an ancient royal palace, where the children of 
Henry VIII. were brought up, and where Elizabeth received 
the news of her father’s death. The population in 1881 
was 18,104. 

ENFILADE is the denomination applied to a fire of 
artillery or musketry when made in the direction of an 
enemy’s line of troops, or to that which is made from any 
battery to tho interior of an enemy’s rampart or trench, 
and ill the direction of its length. When an artillery fire 
is so employed by the besiegers of a fortress, the intention 
is to dismount the guns of tho defenders, or to destroy the 
palisades or other obstacles behind a glacis, and to pre- 
vent the defenders from remaining at their parapets. 
When employed by the defenders of a fortress, it is in- 
tended to sweep any of the besiegers’ trenches which may 
from necessity, or through the fault of the engineer, lie in 
a direction tending towards some part of the ramparts of 
the fortress. 

XNGADXNX* a famous valley of Switzerland, in the 
canton of Grisons, forming the upper valley of the Inn, 
and situated between two principal chains of the Rhietian 
Alps. It has an elevation of 5753 feet, a length of about 
45 miles, with an average width of half a mile. It is divided 
into two portions, ono part in tho south-west known as the 
Upper Engadine, and tho other in tho north-east called the 
Lower Engadine. The chief village of tho Upper Engadine 
is Samadeii. Tliere is some fine pasturage land, but none 
of the land is under tilloge. The Upper Engadine is, how- 
ever, rich in Alpine flora. The Lower Engadine is bleak 
and cold, winter often lasting for nine months in the year. 
Sclmls is the chief village. This part of the valley is sep- 
arated from Italy by a hairier of glaciers. It is chiefly 
known for its medicinal baths at Tarasp and Moritz, which 
attract numbers of invalids every year. 

ENGINEERING (from the French word engin) is 
properly the art of constnicting and using engines or 
machines ; but the term is also applied to that of executing 
such works as are the objects of civil and military archi- 
tecture. 

A distinction has long been made between tho civil and 
military engineer. Since everything relating to the ser- 
vice of artillery is now confined to a particular corps, the 
duty of the military engineer may be said to comprehend 
the construction of fortifications, both permanent and tem- 
porary, including tho trenches and batteries required in 
besieging places; also of barracks, magazines, and other 
works connected with warlike affaira. Militai^ engineers 
are also employed in tho trigonometrical survey of the 
United Kingdom, and in tho construction and maintenance 
of the system of electric telegraph lines, now under control 
of the post office. 

The profession of the civil engineer comprehends the 
design and execution of every great work by which 
commerce and the practice of the useful arts may be 
facilitated. Thus he raises embankments to resist the 
encroachments of the sea, or to reclaim the land which 
it may have covered, and dams to break the force of its 
vraves at tho mouths of natural harbours. He renders 
rivers navigable when their course is obstructed by rocks 
or banka ; he forms docks or artificial harbours where 
ships may remain in security; he is required to penetrate by 
mines to vast depths for the purpose of seeking the miner^ 
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treasures contained ‘vritliin the bosom of the earth; and 
the formation of iron roads or railways is now tho most 
important branch of the profession. The profession of civil 
engineering is therefore subdivided into many different de- 
partments, according to tho nature of the duties undertaken, 
such as railway, hydraulic, mechanical, mining, and marine 
engineering. 

Of the national works executed by the ancients, and 
which are to he considered as pro])crly falling within the 
province of tho engineer, one of tho first of which wo have 
any intimation is tho canal uniting tho lied Sea and tho 
Nile, which, according to Pliny, was begun by Sesostris, 
or accordhig to Herodotus, by Necos, the son of Psam- 
meticlins, and fiiiislicd by Darius I. Tlic canal of 
Xerxes across the isthmus of the peninsula of Aihos is 
another example of works of this kind. Tho introduction 
of arches in works of inagiiiiude may he said to have cou- 
slitutcd an epoch in tiio profession of the architectural 
engineer, since the idea of giving to blocks of stone a form 
which would enable tliem to sustain llicmselves in balanced 
rest by their mutual pressures, the discovery of tho means 
of uiTunging them on a curve surface, and the determination 
of tho magnitudes of the piers or abutments so that the 
lateral pressure of tho vault might bo adequately resisted, 
imply a higher degree of intellectual power than is ex- 
hibited in covering a space with n horizontal roof. The 
Cloaca Maxima [see OLOAc^if:] at Rome is probably the most 
uiKicnt example, in Europe of this sci(‘ntific construction. 
The dome of tho Pantheon, and tlio various arches of the 
TliermsD and of other public buildings both at Home and 
in the provinces, such as aqueducts and bridges, attest 
the grandeur of design, combined with purposes of public 
utility, which characterized the architects who lived under 
the early emperors. 

Previously to the commencement of the eighteenth 
century, tho most celebrated practical euginetjrs were 
Hranollcschi, who built the dome of St. Mary at Florence; 
PejTUZzi, San Gallo, and Alichacl Angelo, who executed 
that of St. Peter at Romo; San Michieli, the supposed 
inventor of the bastion system of fortification ; Pagan and 
the great French engineer Vanban, who brought the ait of 
Fortification almost to its present perfection. 

Great as arc tho achievements, huwcivcr, of tho military 
engineers of the centuries meutioned, they have been fairly 
overshadowed by tho more peaceful triumphs of our own 
time, some of which, like the railway tunnels under tho 
Alps and the great maritime canal across tho Isthmus of 
Suez, promise to bo as enduring monuments of the skill of 
modem engineers as tho pyramids of Egypt and the Roman 
roads and aqueducts of those of antiquity. 

Tho rise of tlie railway system in England in 1830 gave 
the fii‘st great impetus to the development of civil engin- 
eering, though such works ns Smeatoii's Eddystonc Light- 
house hud already demonstrated their ability, and much 
had been done in mb h g engineering. The great tunnels 
and bridges which have made the names of Stephenson and 
Biiinel famous were called into existence by tho necessi- 
ties of the railways, of which tho bridges over the Tyne, 
the Menai Straits, and the Tamar at Saltasli may bo men- 
tioned, only to be surpassed in our own time by the still 
greater bridges now in course of construction across tho 
Friths of Forth and Tay and tlie tunnels under such estu- 
aries as thb Mersey and tho Severn. Marine engineering 
became another branch of almost equal importance as suc- 
oessive improvements on tho steam engine adapted it to the 
(use of sea-going vessels; and as iron superseded wood in 
Shipbuilding tho planning and equipment of the vessels 
tbeinsolves became one of the most important departments 
of engineering, calling into ase the highest scientific !^ow- 
*lodge of our time, well seconded by the practical skp of 
our working engineers and me^anics. 

At first and for a long time the English engineers, to 


whom the practical introduction of railways and steamships' 
had been mainly due, held the first position in their pro- 
fession, hut as these means of communication extended be- 
yond our borders other countries were not slow to enter 
into competition with them, and from the greater difficul- 
ties some of these countries present it happens that some of 
the greatest works of our age have be^ planned and exe- 
cuted by the engineers of France, Italy, and Germany. Wo 
need only mention tho tunnels under Mont Cenis and tlie 
St. Gothar(l,and the great maritime canal which the world 
owes to the initiative of M. do Lessops and the skill of tho 
French engineers. Tlicse are indeed so far from bemg satis- 
fied with their past triumphs that-they oi'o already attempt- 
ing the cutting of a canal across the Isthmus of Panama to- 
connect tho Atlantic and Pacific Oceans. In India and 
many other foreign countries tho English engineers have 
carried on the siruggle with nature’s dliSicaltieB a man- 
ner to reflect credit on their country; and their kinsmen in 
America have not been behind them, as is testified by the 
great lines of railway whicli now cross the American con- 
tinent from ocean to ocean, with the numerous works which 
they necessitate, among wliich wo may mention the giant 
suspension-bridge connecting the suburb of Brooklyn with. 
New York. 

The course of education by which n student may qualify 
liiinsclf to become an engineer, whether civil or military, 
must necessarily comprehend a greater extent both of tho 
pure and physical sciences than would be required for a 
person who is to follow any other profession. Tho con- 
stant extension of tho field in which the ciigineer is called 
to work rcndoi's almost every department of physical 
science a necessary part of a complete course of education, 
the whole being founded on an accurate knowledge of 
mailiematicH, now tho basis of every exact science. To 
theoretical knowledge there must he added a tliorough prac- 
tical training in that department of his profession which is 
the special object of hU attention. Only in this way can 
bo attained that skilful and economical adaptation of means 
to ends, that inventiveness and power of accommodation to. 
all circumstances which has distinguished tho leaders of- 
tlie profession. 

England is rapidly extending the provision for efficient 
training. Although she has nothing exactly corresponding 
to the Gcnnan Polytechnic Schools or to tho French Ecole 
dcs Pouts et ChausBces, most of the universities and col- 
leges (except those of Oxford and Cambridge) have estab- 
lished professorates for instruction in engineering, and there 
are also many schools and colleges throughout the United 
Kingdom in which engineering is mode a special study. 

The Institution of Civil Euginee s, which was formed at 
London in 1818, has, by the publication of its Transac- 
tions, been tho means of greatly assisting persons entering 
the profession, and through them of rendering service to 
society itself. Even established practitioners occasionally 
derive benefit from the theoretical investigations and the- 
practical details of construction which are the subjects of 
tho papers read at tlie meetings of the members. 

SNGINEBBS, BOLITABY. In the British army 
there is a corps of Royal Engineers, consisting of officers- 
of all ranks, from the colonel to the lieutenant, with a 
body of men, nearly all of whom are skilled workmen in« 
some mechanical calling. In the construction of fortifica- 
tions, trenches, and batteries, as well os in attacking and 
defending fortified works, this corps is of essential import- 
ance. The officers are required to he well acquainted' 
with eveiy department of matliematical and medianical 
science, and to bo able at any time to bring their know- 
ledge into practical application. They are educated at tho 
Royal Military Academy at Woolwich. Jfheir pay acoord- 
ing to grade is practic^y Hie same as that of officers of 
infantry of the same rank, but they receive in addition 
extra pay, amounting to one-half th& ordinary pay when 
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ftt home, and equalling their ordinary pay when employed 
abroad, or in the London district. 

In the engineering corps of her Majesty’s service, the com- 
missions have never been pui'cbasabie, as they onco were in 
the Guwds or in the line; but the officers have always been 
selected from the most promising pupils of the Military Aca- 
demy. The nominatiObs, however, for a considerable period 
chiefly depended on patronage. But a fairer and more impar- 
tial system of selection at the present time prevails. A pub- 
lic examination is held by the civil service commissioners in 
December and July of eacdi year, whed the number of can- 
didates are selected by competition. The limits of age are 
from sixteen to eighteen, the candidates being required to 
be within those limits on the Ist day of January next fol- 
lowing for the winter examination, and on the Ist of July 
for the summer examination. They must also bo cxanuned 
by a medioal board and certified to bo free from bodily de- 
fects and ailments, and in all respects fit for her Majesty’s 
sei-vice. Those candidates who happen to be succcssfnl then 
remain under the instruction of the academy for two and a 
half years, when they must pass a satisfactory examination, 
then in the usual course they receive commissions in the 
Boyol Engineers or Aitillery. 

There is an establislimcnt of engineers in each colony to 
conduct and superintend all the military works and build- 
ings. The period of regular sendco is twelve years, with 
power to ro-engage for nine more, but the men can buy 
their discharge at any time. The average length of service 
is about five years, an so many inducements are held out 
to the men to enter civil employment. 

XNOXfAKD, by far the largest and most populous 
division of the island of Great Britain, is separated from 
the northern part, or Scotland, mainly by the lower course 
of the Tweed, the lino of the Cheviot Hills, and some 
small streams which fall into the Solway Frith. In other 
directions the frontier is formed by the North Sea on the 
oast, the English Channel on the south, Wales and tho Irish 
Sea on tho west, and tho Atlantic on the south-west. 

The greatest extent of England, north and south, co- 
incides with the meridian of 2^ W., which iutersects tho 
country centrally from Bcrwick-on-Twecd to St. Alhan’s 
Head in Dorsetshire. The distance between those places 
measures 8C3 miles. A direct line drawn from south-west 
to north-east, connecting the land’s End in Cornwall with 
Wintorton Noss in Norfolk, closely corresponds in length 
to tho measurement north and sonth. But owing to the 
deep estuaries on the eastern and western shores being 
frequently opposite each other, or nearly so, as tliose of 
the Thames and the Severn, the Humber and the Ribblo, 
tho contraction is very considerable at these points, and 
dwindles to little more than 60 miles between the outlets 
of the Northumbrian rivers and the head of the Solway. 
Further north the width gradually narrows. 

^ Bold and rugged features are conspicuous on the western 
aide of the country, and appear through its whole extent 
from north to south, subject only to a few interruptions, 
and making a close approach towards the central districts. 
Th^ consist of elevated heathy moors, with rounded masses 
rising above the general level, where stone walls often 
take the place of hedgerows ; and of properly mountainous 
tracts in the form of ranges and groups. Three distinct 
regions^ are thus constituted — the Pennine chain, the 
Cumbrian or Lake group, and the south-western highlands. 

The Pennine chain starts from the Scottish border, and 
is a continuation of the Cheviot Hills, the highest point of 
which, distinctively called the Cheviot, 2668 feet in elevation, 
is within the limits of Northumberland. From the western 
extremity of these hills the range Jbas a southerly course of 
upwards of 200 mBes. It terminates in the central part 
of Derbyshire, thus advandng through the northern coun- 
ties towards the midland ; and is locally styled, from its 
longitudinal direction, the “backbone” of England. There 


is no well-defined continuous ridge, but a succession of 
high moors, from' 10 to 30 miles broad, upon which monn- 
taiuous masses are irregularly interspersed. One material 
depression occurs, formerly traversed by the Roman Wall, 
now available for the passage of tho Newcastle and Car- 
lisle Railway. Several heists in the west of Yorkshire 
are considerably above 2000 feet; but the loftiest is in 
Cumberland, near its convergence with the counties of 
Westmorland and Durham. This is Cross Fell, the sum- 
mit of which rises to 2927 feet above tlje sea, and long 
retains the winter’s snow, feeding tho South Tyno and the 
Tees, both of whicli have their sources on the eastern slope. 
The Pennine chain forms the great water-shed of tho north 
of England, dividing the rivers which flow westerly to the 
Irish and easterly to the North Seas. It is entirely com- 
posed of rocks belonging to tlio carboniferous system, tho 
momituin limestone, and millstone grit ; and is remarkable 
fur its picturesque doles, with numerous and extensive 
cavern formations. 

Tiic Cumbrian, mountain group, though connected with 
tho preceding range, is geologically distinct, rises higher, 
and has an entirely dilTcrent and much grander cliaracter. 
It ovci-spreads tho south of Cumberland, a portion of 
Westmorland, and a small part of the north of Lancashire, 
havhig an extent of about 35 miles from east to west, and 
the same from north to south, where the expansion is the 
greatest. Slate rocks ore the main constituents, steep, 
bold, and angular, well clothed with wood, and with tho 
finest greensward on the lower slopes, associated with clear 
lakes in tho long narrow valleys, and with numerous water- 
falls, forming a combination of scenery which annually 
attracts a crowd of summer visitors. Sea Fell, in Cum- 
berland, the principal elevation, has two summits separated 
from each otiier by a deep chasm, and difiering but little 
in their height. The loftiest, styled the High Man, 3208 
feet above tho sea, is the highest point of England, from 
which may be seen tlic whole western coast stretching 
from the island of Anglesey to the Mull of Galloway. Not 
a blade of grass appears at the top, but there are tufts of 
crisp brown moss and splendidly-coloured lichens. Ilel- 
vcllyn, but little lower, 3055 feet, is ninch larger in bulk, 
yet is so closely invested with huge neighbours that there 
is scarcely a point of view from wliich the eye can embrace 
its full proportions. Skiddaw, of almost exactly the same 
elevation (3058), is the most imposing mcmW of the 
group, as it is so far isolated that tho entire mass can be 
seen at once from base to summit. 

The south-western highlands consist of a series of ranges 
and plateaus bordering on the estuary of the Severn and 
tho Bristol Channel, and extending Uirougli tho counties 
of Devon and Cornwall. They include the oolitic Cotswold 
Hills, in Glonccstcrshire, on the eastern slope of whicli the 
Thames has its principal source, and named after tho numer- 
ous sheep-cots upon them in former times; the Mendips, in 
tho uortli-east of Somerset, chiefly of mountoiu limestone, 
-with a flat summit and rapidly sloping sides ; the Quan- 
tock Hills and the Blackdowns, in the same county, form- 
ing the northern and southern boundaries of the vale of 
Taunton; the high tracts of Dartmoor and Exmoor in 
Devon, and some granitic heights irregularly distributed 
through Cornwall. Several points doscly approach the 
altitude of 2000 feet, but only one exceeds it, Yes Tor on 
Dartmoor, 2050 feet, an elevation which no other part 
of England south of Yorkshire attains to. Dartmoor is 
an extensive plateau, more than 20 miles across, lying 
between Exotcr and Plymouth, bleak, woodless, and ex- 
tremely wild, broken into numerous knolls, on many of 
which are blocks of granite of enormous dimensions, pro- 
vmcially termed tors, and intersected with rapid atreams, 
torrent-like after heavy rains. Exmoor, in the noi^^ of 
the county, extending into Somersetshire, has umilar 
features, and etdminatos in Duukerry Beacon, 1688 feet. 
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The Brown Willy, the loftiest of the Cornish heights, does ! 
not reach that altitude. 

High grounds, not included in the preceding regions, 
are the eastern moorlands of Yorkshire, chieiiy of oolite, 
which terminate on the shore in bold headlands ; and the 
two chalk-ranges which diverge eastwardly from Wiltshire, 
and traverse the southern counties. The South Downs 
run through Hampshire into Sussex, gradually nearing the 
coast, and protecting it from cold north winds, extending 
to Beachy Head, where they meet the waters of the Chan- 
nel. They are cut by transverse valleys into separate 
masses, have a remarkably smoutli rounded outline, exhibit 
great bay-like openings, and are clothed with the short 
sweet herbage which renders them famed as a sheep-walk. 
The North Downs stretch through the north of Hampshire, 
intersect Surrey and Kent, terminating in tlio clids beyond 
Dover. The inkpen lieacon, near the converging points 
of Wilts, Hants, and Berks, rises 1011 feet, and is the 
highest mass of chalk in the kingdom. A third chalk- 
range runs from tlie Thames, through Oxfordshire, Bucks, 
and Herts, under the name of the Chiltern Hills, and pro- 
ceeds north-east to the coast of Norfolk, but with a greatly 
declining elevation. > 

The w'hole of the central and the eastern districts of 
England, with large tracts in the northern, western, and 
southern counties, have a surface diversified occasionally 
with bluff hills, but more generally exhibiting gentle knolls 
and broad river-valleys, in connection with some entirely 
level lands. These form the country of the hawtliom- 
hodge, the daisied mead, and shaded homestead, in which 

" Corn-waving fields, and pasture green, and slope 
And swell altemato.*’ 

The greatest extent of level land lies around the shores of 
the Wash. This is the district of the Fens, so called from 
the meres and marshes with which it was formerly over- 
spread, now one of the most productive pai’ts of the country. 

From the principal highlands running north and south, 
while occupying a westerly position, it follows that the 
general slope of the country is from west to cast, in which 
direction the more important rivers arc formed, flowing to 
the North Sea, with the exception of the Severn. All the 
chief rivers are described either in separate articles or in 
the counties through which they run. 

The superficial area of England ainonnts to 50,922 
square miles. In the main the country consists geologically 
of sedimentary rocks, generally rich in organic remains, 
animal and vegetable, but of various ages, different mineral 
character, and containing diverse fossils. Speaking broadly, 
all the Palaeozoic rocks would lx; cut off by a diagonal line 
from Cornwall to Lincolnshire, the formation getting more 
and more recent as a whole towards the south-east comer. 
Finally wo have the Pleistocene deposits of the London 
basing &c., tho most ir^’ent fonnatioii in the country. Its 
minem riches cf coal ..nd iron arc very groat 

In the variety, extent, and value of its manufactmes 
England surpasses every other country, while the products 
have 'A* high character for excellence in all the markets of 
the w&ld. This cininenci is the joint result of moral, 
politiou, and physical causes. Much is undoubtedly due 
to the practical temperament and energy of tho people, 
along with the m^anical genius of individuals. But tho 
secutlty attending the accumulation of property under a 
government which respects its rights enters into tho solu- 
|tion of the problem, as well as that immunity from foreign 
invasion which is the conscqacnce of an insular position. 
At various times skilled artisans have flocked to England 
in great numbers from t^e Netherlands and France, to 
» escape from civil or religious oppressiun, and have intro- 
duced nevr industrial pursuits, or given the benefit off their 
experience and knowledge to existing handicrafts. But 
one of the mam causes of the superiority is tho possession 


of the vast mineral stores referred to — the natural imple- 
ments of manufacture — ^with a convenient highway in tho 
surrounding ocean along which to receive the raw material 
of other nations, and return the products of industry in 
their manufactured form. 

England is divided into forty counties or shires of widely 
varying dimensions, as will be seen 1^ the subjoined table, 
which gives their area and population in 1881 : — 


County. 


AT«a la 
Btotuto 
Acre*. 


Papulation. 

XolM. I PWnalM. 


Bedford, . 


294,083 

149,478 

70,354 

Berks, . . 


462,210 

218,868 

108,431 

Buckingham. 


477,151 

176,328 

86340 

Cambridge, 


624,986 

185394 

91,277 

Cheater. . . 


667,128 

644,087 

811,t8S 

Cornwall, . 


868,666 


165419 

Cumberland, 


070,161 

260,647 

124,746 

Derbr, . . 


668,624 

461,914 

282304 

Devon, . • 


1,055,208 

603,505 

285340 

Dorset, . . 


627,265 

191,028 

03,736 

Durham, • 


647,692 

867,268 

448378 

Essex, . • 


087,032 

676,434 

288480 

Gloucester, 

• • 

783,699 

672,438 

269,470 

Hants, . . 

• • 

1,037,764 

593,470 

203,050 

Hereford, . 

• • 

682,918 

121.062 

69,809 

Hertford, . 


405,141 

203,069 

06,792 

Huntingdon, 


229,515 

69,491 

29,196 

Kent, . . . 


995,392 

977,706 

478,653 

Lancaster, . 


1,208,164 

3,464,441 

1,669364 

Leicester, . 


611,907 

821,258 

156381 

Lincoln. . . 


1,767,879 

469,919 

235,219 

Middlesex, . 


181,817 

2,020,485 

1367,682 

Monmoutn, 


370350 

211,267 

108,262 

Norfolk, . . 


1356,173 

444,749 

215,266 

Northampton, 


629,912 

272355 


Northumberland, . 

1,290312 

434,066 


Nottingham, 


527,752 

801,815 

190;778 

Oxford, . . 


483,621 

179350 

88,025 

Rutland, . 


94389 

21,434 

10,764 

Salop, . . 


814,561 

248,014 

124,157 

Somerset, . 


1,049,812 

469,109 

220383 

Stafford, . . 


748.483 

981.013 

482,009 

Suffolk, . . 


944360 

856,893 

174,606 

Surrey, . , 


486,129 

1,436,899 

683,228 

Sussex, . . 


033,269 

490305 

232,381 

Warwick, . 


560.271 

787,889 

357,146 

Westmorland, 


6OO3O6 

•64,101 

81,515 

Wilts, . . 


866677 

258,965 

128,114 

Worcester, . 


472,458 

880,283 

184,205 

York, Bast Biding, . 

750328 

815,460 

166329 

City. 

. , 

1079 

49,530 


North Riding, 

1,361,664 

846,260 

174397 

** West Riding, 

1,768380 

2,175314 

1,064318 


79,119 
109,982 
89.4a3 
04,817 
832.849 
176,6^1 
125,901 
8*^9, 410 
818,255 
97,292 

423.286 
288,254 
802,068 
800^20 

61,253 

104.277 

80,896 

490,053 

1,784,677 

165,877 

234,700 

1,652,798 

103,006 

229,488 

186,893 

218,204 

201,037 

91,534 

10,670 

123,857 

248A27 

489,004 

182.287 
753,671 
268,174 
880,193 

82,676 

180,851 

196,078 

168A31 

26,678 

171,863 

1,111,006 


ToUl, . |32,527,070 |24,613,926 |ll,961y842 |l2,662,064 


History. — England was originally called Engla-lmd 
and Engler>landy which means the land of the Angles or 
Engles. Under Britain tho England of tho Romans is 
described, the present article taking up its histoiy after 
their departuro. 

According to the statement of Bede, which, repeated in 
tho English Chronicle, is the only distinct account we 
possess of the English conquest of Britain in the fifth 
and sixth centarios, except the vagno monotonous plaint of 
tho eye-witness, the Monk Gildas, the English consisted 
principally of three nations or tribes, the Jutes, the Angles, 
and the Saxons. These occupied respectively modem Den- 
mark,modem Schleswig, and modem Holstein — Jutes to the 
north, Saxons to the south. The Romans called them all 
Saxons, since they knew only the southernmost ; whence 
onr long absurd designation of the English before the 
Noiman Conquest as Anglo-Saxons, an error which has 
caused many to regard our own ancestors, speaking our 
own tongue, as foreigners and strangers. For it must not 
be forgotten that Englisc is only the dlder name of both 
race and tongue now called English. See Emgubh 
Language and English Litbratubs. 

The first of the English that arrived after the departure 
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of the Bomane are described as having been a body of Jntes, 
under two leaders named Hengest and Horsa. They arrived 
A.D. 449 at Ebbsfieet in Kent« They were followed in a.d. 
477 by a body of Saxons under Ella, who made their descent 
on the coast of Sussex. The next leader that arrived was 
CerdlCy who occn|^ed Wessex with another colony of Saxons, 

ally occupied Suss^c^Bssex (i^th Midl^esex), and Wessex 
(West Seaxna), the latter in its greatest extent comprising 
the south part of Hertfordshire, Surrey, Hampshire (with 
tlie exception of the coast opposite to the Isle of Wight), 
Berkshire, Wiltshire, Dorsetshire, Somersetshire, Devon- 
shire, and part of Cornwall. It was not till the year 527 
that the first Angles arrived. From that time they made 
a succession of descents under various petty chiefs, whose 
names have not been preserved, upon the coasts of Sufiblk 
and Noxiplk (East Anglia), and eventually occupied what 
is now l^rkshire (Deira). In 647, however, a much more 
numerous body of them than had yet appeared landed, 
under the conduct of Ida, on the coast between the Tweed 
and the Forth, and eventually established themselves in 
the country to the north of the Humber (Bemioia). Deira 
and Bernioia ultimately united about 600 to form the 
great Anglian kingdom of Northumbria. A descent from 
the Humber along the Midland rivers about 582 gave mid- 
England to the Angles under the name of Mercia, %,e, the 
^^mardi” or borderland between the English and Cymry. 
Thus was the so-called Saxon heptarchy or seven-kingdoms 
formed — Kent (Jutes) ; Sussex, Essex, Wessex (Saxons) ; 
Northumbria, East Anglia, Mercia (Angles or English). 
But at no time wore there exactly seven kingdoms, and 
for a considerable time the English tribes were as inde- 
pendent in the new-won Britain as tb<^ had been among 
tlieir own fiat lands of Elbe in the older Engla-land beyond 
the sea. The Angles thus obtiuned possession of the whole 
of what is now c^led England, with the exception of the 
parts already mentioned as occupied by the Jutes and 
Saxons. They also extended their settlements over a 
great part of the south of Scotland, Bernicia extending at 
least as far as the Forth. 

The most powerful among their kings often assumed 
the title of Bretwalda orEinperor of Britiun. The follow- 
ing is the succession of the Bretwaldas as given by Bedo : — 
1, Ella, who was king of Sussex from 491 to 518; 2, 
Ceawlin, of Wessex, from 568 to 589 ; 8, Ethelbert, of 
Kent, the first Christian English kingdom, from 589 to 
616 ; 4, Bedwald, king of East Anglia, from 616 to 642; 
5, Edwin, of Northumbria, from 624 to 688 ; 6, Oswald, 
of Northumbria, from 685 to 642; 7, Oswi, of North- 
umbria, from 642 to 670. Wulfere of Mercia now attained 
the overlordslup of England, and heathendom was for a 
time triumphant. Egfrith of Northumbria, virtual ruler of 
England, like his predecessors, fell before the Mercian 
heathena at Neohtansmere in 685. Mercia, soon becoming 
Christian, retained the lead for about 150 years. Then the 
Emperor Charles the Great (Charlemagne) aided revolt 
after revolt against Offa of Mercia on the part of the sub- 
kingdoms which he ruled. Eventually our first foreign 
treaty in 794 was signed between Charles and Offa. But 
on Offa*s death in 796 the Frank emperor vigorously 
assisted his friend and prot5g4, Egbert, to recover the 
throne of Wessex from Merda, whiw he accomplished in 
800. Egbert of Wessex Is redconed the last Bretwalda 
of England, and is considered to have attained that dignity 
in the year 827. Upon the whole the title of Bretwalda 
cannot well be regarded as anything more than an epithet 
of distinction. It certainly carried with it no real or legal 
authority, beyond that of the power of its actual possessor. 

Egbert svmtlf brought kingdom after kingdom under 
his overlordship, and by 827 reigned paramount (though 
not over a mrited kingdom) from the Channel to the Fortiu 
Even Wales snMnitted nominally to his rule. But the 


Danes soon wrested the Anglian parts of the Idngdom from 
the supremacy of Wessex, and Alfred the Great ruled hut 
over southern England. It was not till Edgar (958-975) 
and his great minister Dnnstan that England could he said 
to be one kingdom, and thatnnder a Wessexmonarch, though 
his predecessor Atbelstan had fOr a brief momenh after 
the battle of Brunanburh (987) seen the whole land ac- 
knowledge him as king. 

From 1012 to 1042 England was under Danish mon- 
archs, the Danes having eventually destroyed the sovereignty 
of Wessex, as the Franks had overthrown the overlordship of 
Mercia. In 1042 Edward, the heir of Wessex, was recalled, 
the last of the Danish kings proving mere bmtal tyrants 
unable to be endnred ; and this Edward, named the Confessor 
for his monkish virtues, ruled England, or rather permitted 
Earl Godwin and his sons to rule it, till 1066. In that year 
Edward died, and one of Godwin s sons was called by the 
unanimous voice of England to the throne ; but in only a few 
months he was attacked by William, duke of Normandy, upon 
a very shadowy claim derived from a supposed gift of the 
crown to William by Edward ; and at the battle of Senlac, 
commonly called the battle of Hastings, on 14th October, 
1066, the land of England passed to Norman rnlers, and 
the great bulk of the lordships and estates were given over 
to foreigners. Now were two races dwelling in England, 
quite alien to one another in tongue and in manners, con- 
querors and conquered — ^Norman-F reneb and English. Yet 
these Nonnans, descendants of Norsemen, were practically 
of the same race with the Danes, now an integral port of 
the English people, and the Danes were nearly allied to the 
Angles, so that it only needed a few centnries for this new 
element to mingle itself indistinguishably with those that 
went before it, and to add its many virtues to the com- 
mon stock. It must be noted that since Norman kings 
snccocdod the Danish, and Angevin kings the Norman, 
England was for at least two centuries ruled by foreigners; 
not until the Angevins became themselves Engli&men, 
say under Edward I., did Englishmen again rule England. 
It is quite undoubted that to the mixture of Danish and 
Norman blood with the Anglian race England owes a great 
share of her present power. 

The Norman dynasty died out as far as males were con- 
cerned with the sons of the Conqueror ; and the succession 
was disputed and eventually shared between the daughter 
of his son Henry (iho Empress Mau4} and the son of 
his daughter Adela (King Stephen). At Stephen’s death 
the son of Maud or Matilda succeeded to the throne as 
Henry II., in 1154. Details of the reigns of these and of 
all other English kings will be found under the articles on 
the separate reigns. 

The Angtvin kings (or Plantagenets,” Geoffrey of 
Anjou, Henry’s father, habitnally wearing a sprig of broom, 
planta genista^ as a cognisance in his helmet) were still 
more foreign than the Normans. As a race they endured 
the longest and were the finest set of rulers of all our 
kings. The busy worker Henry II., the fieiy Bichard I. 
(Lion-heart), the noble Edward I. (Edward the Groat), 
the imposing Edward III., are the great figures under 
whom England consolidated itself into one folk, with poli- 
tical institutions, laws, langoage, habits, and customs as 
we now find them. Centuries have but developed the 
England of Edward I., not changed it. One of his laws 
(if unrcpealed) is as valid in our Parliament as it was 
In his. Nay, the great charter extorted from John in 1215 
is to this day the basis of the, national polity. Even the 
faithless John and the vicions second Edward were men of 
acknowledged power, men who in the death-struggle with 
the turbulent baronage were luckily worsted, but who made 
the fight not an unequal one, and yielded rather from tdr- 
cnmstances thra by sheer defeat. The last of the line,^ 
Bichard IL, was aclmowledged to possess brilliant abilities, 
but his inconstant and treacherous character snooeeded in 
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alienating the whole of his subjecta, and he was easily 
overthrown by his relative the Duke of Lancaster, in 1899. 
With Richard closed the Flantagenet dynasty, after a tenure 
of the crown of over 250 years. 

The Lcmcattrkai bouse reigned by a purely Parliament- 
ary title, however Henry IV., with characteristic subtlety, 
might seek to disguise it at bis coronation. He was as 
strictly an elected sovereign as was Harold the Englishman 
or William the Norman ; and bis knowledge of the fact 
gave Parliament the supremacy for which all through tlie 
times of the three Edwards it had been viunly struggling. 
The second of the Lancastrian kings prosecuted with 
splendid success the Hundred Years' War which Edward 
Ill.*s shadowy claim to the French crown had set on foot 
between England and France in 1336, and in pursuit of 
which ho had won the famous victories of Crccy (1^46), 
and Poitiers (1356). Our Henry V. was indeed acknow- 
ledged after Agincourt as the future king of France,* to 
assume the crown so soon ns the then French king should 
die, and at the close of Henry's life ho was ruling that 
country (what of it was not in arms under the Dauphin) 
as regenL Heniy VI., son of the conqueror and of the 
daughter of the poor mad King of France, inherited the 
subtle malady of his French grandfather. Weak, amiable, 
and never quite sane, his were no hands to guide England 
and Franco. Town after town was lost on the Continent, 
and the enthusiasm and fearlessness of a simple village girl 
(Joan of Arc) was 8u65cient to drive the English back, till 
in 1461 Calais alone remained in English hands. (Under 
Queen Maiy this too was lost in 1658.) The loss of 
the great southern provinces of Guienne and Aquitaine, 
which had been English dukedoms over since Henry II. 
acquired tliem with his wife, was even a greater shame to 
England than the abandonment of the poor claim to the 
French crown. Yet there is no doubt that in that loss was 
great gain in the long run. England was now free to take 
or leave continental politics as slie choso; and, protected by 
the “ silver streak” of the Channel, might rise to freedom 
and prosperity unknown among the jarring nations of the 
Continent. But first she had a terrible trial to pass 
through — the suicidal wars of the Boses, arising out of tlie 
claims of the House of York to the erowu. [See Eowaud 
rV.] The red Bose of the Lancastrians, after a most 
chequered contest, in which all the chivalry of England 
perished, finally auccumbed to the white Bose of the 
Yorkists at Tewkesbury in 1471. 

The limit of York had a far stronger claim to the 
throne than that of Lancaster, since the Duke of York 
descended from an elder son of Edwaid III., the common 
ancestor of the two houses. Besides this the reduction of 
the power of the baronage by the long and deadly civil war, 
and the strong cliaracter of King Edward IV., sufficed 
to destroy the supremacy of Parliament observed under 
the I^ancastiians. A “ new monarchy” was founded; and 
when the Lancastrian pa: ty ultimately defeated the Yorkists 
and their last king (Richard HI.) at Bosworth in 1486, 
and the Earl of Richmond (son of Edmund Tudor) led 
them to final triumph, the latter, under the stylo of Henry 
VII., waa able to continue i^asily the nearest approach to 
a pure despotism known in England since tlic days of the 
Normans. 

The Tudor dynasty was welcome enough. Henry VII. 
married the heiress 'bf York, and adopted a party-coloured 
rose as'his badge, lu token of the final conclusron of the 
great war. Beformation of the church was now the great 
Wjjprk, and England under the despotism of the Tudors was 
whirled in quick succession, as each inon.arr.h ruled, from 
Roman Catholicism with the supremacy of the pope to that 
without the supremacy of tLe pope (Henry VIII.) ; from 
•that, under Edward VI., to a Lutheran Protestantism, fol- 
lowed by a recoil to the other end of the scale under Mtfty, 
triio turned, us well as she could, the whole state to the 


obedience of the pope. Finally, Elizabeth trimmed the eafla 
of the state church between the projects of her brother and 
her sister, and left it as we Icnow it to-day. 

The Stuarti followed the maiden qneen, her rdative, 
James VI. of Scotland, ascending the throne of England 
as James I. in 1608. The attempt by an alien king to 
carry on the stern policy of the Tn^rs, and to force con- 
formity to the Church of England upon the ever-increasing 
Puritan party, led, in the time of his son, to the great re- 
bellion, the execution of Charles 1. in 1649, the first exilo 
of the Stuarts, and the establishment of a Commonwealth 
under the glorious Protector, Oliver Cromw^ After his 
death the existence of the Commonwealth or repnblio ceased, 
and the Restoration established the profUgate Charles U. in 
almost absolute power in 1660. The revenues were squan- 
dered; the King of England was a paid spy of France, an 
idler among women and dogs; the Dntcn insulted ns in 
the Thames and the Medway— truly England sank into a 
terrible slough of despond in those days. The bigoted and 
obstinate James II., following the sensual Charles, was 
quickly driven out by a now indignant nation, and tho 
Stnarts were exiled for the second time and for ever 
in 1688. 

WUUam of Orange had married one of the Protestant 
daughters of the Roman Catholic ex-king James II., and he 
and that daughter (Mary 11.) were elected joint sovereigns, 
the liberties of tho nation being formally seenred by tho 
Bill of Rights. The other daughter, Anne, succeeded her 
brother-in-law. Anne dying childless, and tho Protestant 
succession being definitely adopted as indispensable to the 
well-being of the land, the nearest available heir was a 
descendant of James 1., the elector of Hanover. 

The House of Hanover^ or as it is more commonly 
called, the House of Brunswick^ came to the throne at 
tho death of Queen Anno in 1714, by virtue of an Act af 
Parliament. Thus, most fortunately, is it at last apparent 
to every one that the sovereignty of England rests on the 
English people in Parliament assembled. A feeble attempt 
of Geor^ III. (tlio first English-speaking king of the 
Hanoverian dynasty) to create a “king's party” failed; 
and the constitutional monarchy of England is probably at 
present the most stable system of representative govern- 
ment (as it is by far the most ancient) to be found in the 
whole world. F'urthcr, the English constitution being the 
result of development may itself develop further as need 
may arise ; no “ charter ” or paper “ constitution ” exists 
in this happy land. There is no bar to progress in what- 
ever way the nation wills ; consequently the evils of civil 
war, unknown among us for two centurieii and a quarter, 
seem likely never again to curse our country. Tho loss of 
the crown of Franco and of tho dukedom of Aquitaine 
under Henry VI. have been mentioned aWe. The gain 
of the Colonies, founded by England herself, has balanced 
it a thousandfold, and is elsewhere described. Had not tho 
folly of Geo];ge III, and his ministers cost ns the brightest 
jewel of all, the group of colonics which now call them- 
selves the United States of America, England would be at 
this moment mistress of the greater part of the civilized 
world. As it is, tho sun never sets on the queen's do- 
minions ; every climate, eveiy race, every part of the world 
owns here or there her sway ; and tho difficulty of our 
statesmen is to hold back from the perpotoal ex tensi on 
which invites us ever onward, now in Africa, now in Aus- 
tralia, and now iu Asia. That England may always be 
found equal ;to these immense responsibilities, the main 
burden and weight of which rest upon thi«* one small island 
iu the Atlantic, is the hope and prayer of all her proud 
children. 

Consecutive List of Kings of Enoband.— I t may be 
convenient to give this list as well as the principal genealo- 
gical tables necessary to understand the claims on the crown 
of the various dynasties so far as they arise from descent 
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OKKISALOGICAL TABLES. 


I . — CwMtction of the house of Wessex with the Danish 
kings and with the Norman kings. 

First wife.s=ETHBL]iED 1L=2. Emma of Normandy, 

I I who married, after 

Edbcukd IitONSiD|{. Eowarp the Ethelred’s dealli, 

1 CoNFSssoB. Canute. 

Edward. | 

I I I 

I I by first wife, by Emma, , 

Edgar, Margaret, m. Harold IL Habthacnut. 
-elected 1066. Malcolm King (Emma of Normandy was 
of Scots. the sister of the grand- 

I father of William the 

Matilda, m. Conqueror, who was 

• Henry 1. thus related to Edward 

the Confessor. William 
was illegitimate.) 

IL— Cfaiwi of Edward 111. to the French crown. 
Philip III. of France. 

Pliiiip IV. Charles of Valois. 

Isabel, all whoso Philip VI. of France, 
brothers reigned claiming against his 

and died childless, English cousin by 

m. Edward II. virtue of the cxclu- 

uf England. sioii of females from 

I the French crown. 

Edward ITT. 

III.— Cfcrfm* of York^ Lancaster^ and Tudor. 

Edward III. 

.^rd son, 4th son, 5th son, 

Lionel D. of John of Gaunt, Edmund D. of York. 

Clarence. Duke of Lancaster. | 

I I Kichard K. of 

Philippa, m. | I Cambridge, 

Edm. Mortimer. Henry IV. | mar. Anne 

I I John Beaufort, Mortimer, 

Eoger Mortimer. | illegitimate, K. heiress to 

Henry V. of Somerset, the crown, 
whoso widow | (See under 

Anne Mortimer, morr. Owen .John Beaufort, 3rd son.) 
m. Richard E. Tudor. Their D. of Somerset, 
of Cambridge, son was Edm. | 

I Tudor, Earl of ^ Margaret 

Richard D. of Richmond. '"Beaufort. 

York. I 

I Henry VIL, m, Elizabeth of York. 

Edward IV. 

Elizabeth, m. Henry VII. 

House of Cerdic of Wessex. — Egbert (descendant of 
<!!crdic) ascended 802 ; Ethelwulf, son, 837 ; Ethelbald, 
son, 868 ; Etholbert, brother, 860 ; Ethelred 1., brother, 
866 ; Alfred the Great, brother, 871 ; Edward the Elder, 
son, 901 ; Athelstan, son, 925 ; Edmund I., brother, 940 ; 
Edred, brother, 946; Edwy, nephew, 955; Edgar, brotlier, 
959; Edward the Martyr, sen, 975; Ethelred II., the 
Unready, half-brother, 979; Edmund IL, the Ironside, 
joo — ^Jointly with Canute — 1016. 

Danish Kkigs. — Swegen, usurper, 1012; Canute, 
BOB, 1017; Harold L, son, 1035; Harthaenut, half-brotlier, 
1040. HarthaenuVs mother, Emma, was the widow of 
Ethelred 11«, and had married Canute os a second husband. 


IV,— C/oiuM of the Stuarts and of Ladg Jegike Greg* 
Henry VIL 


Henry VI IL Margaret, Mary, 

I in. James -IV* m. (2) D. of 

of Scots. Suffolk. 

by Kath. by Anno by jane | ) 

of Aragon. Boleyn. Seymour. James V. Frances Bran- 
I of Scots. don, Duchess 

H I of Suffolk, m. 

^ Mary Q. of Heniy Grey. 
§ Scots, in. I 

f Henry Stuart Lady Jake 

ft Iiord Darnlcy. Grey, pro- 

W I claimed Q. 

Jambs L at death of 

(James VI. of Edward VL 

Scots.) in 1553. 


V . — Claim of the House of Hanover. 
Jambs I. 


CtlARLKS I. 

Elizabeth, m. 
Elector Palatine. 

Charles 11. James II. Maiy, m. 

Sophia, m. Elec- 

1 William of 

tor of Hanover. 

1 Orange. 

1 

by Anne Hyde, by Muiy of | 

George I. 

Mary II. Modena, William 

1 

Anne. James, old III., in. 

J'rctender. Mary II, 

George II. 

1 

. 1 

Frederick P. of 

Charles Edw. 

Wales. 

young Pre- 

George 111. 

tender. 


^ Edw. I>. Ernest Augustus Adolphus 

^ of Kent. King of Duke of 1). of Cam- 

§ I Hanover, Sussex. bridge, 

g Victoria. D. of Cum- | 

H berliind. George 

^ I D. of Cam- 

Georgo V. bridge 

of Hanoyer, (ccminaiider- 

last King. in-ebief). 

House of Ccrdic restored. — Edward the Confessor, son 
of Ethelred II and Emma, therefore the half-brother of 
Harthaenut by the mother's side, ascended 1042. 

House of Godwin. — Harold II., elected 1066. 

(Edgar, grandson of the Ironside, was elected after . 
Harold’s death in 1066, hut retired.) 

Norman Kings. — William the Conqueror, duke of Nor- 
mandy, elected King of England by the witan after Senlac, 
1066 ; William II. (Rufus), son, 1087 ; Henry I., brother, 
1100 ; Stephen, brother-in-law, 1136. 

Angevin Kings (ov Plantagenets). — Henry IL, duke^f 
Anjou, grandson of Henry 1., ascended 1164 ; Richard I., 
Lion-heart, 1189; John, brother, 1199 (lost Normandy 



ENGUiND, 


260 


ENGUSH. 


1204); Hcniy IlL, son, 1216; Edward I., the Great, 
1278 ; Edward II., son, 1807 ; Edward 1I1.\ first king of 

England and France,** a title long retained by our mon' 
archs (Edward*8 mother, Isabel, being the daughter and, 
au Edward daimed, the hdress of Philip IV. of France), 
son, 1827 ; Richard IE, grandson, 1877. 

//otfse of Lancaster. — ^Heniy IV., grandson of Edward 
III. (son of Edward’s fourth son), elected 1899 ; Heniy 

V. , son, 1418 ; Henry VI., son, 1422, lost France 1451. 

House of York. — Edward IV., great-great-grandson of 

Edward III. (descending by his mother from Edward’s 
third son, as well as by his father from Edward’s fifth 
sou), usurper, 1471 ; Edward V., son, 1488 ; Richard IIL, 
uncle, 1485. 

House of Tudor. — Henry VII. (his mother a grand- 
daughter of John Beaufort, illegitimate son of John of Gaunt, 
the head of the house of Lancaster^ fourth son of Edward 
III. ; the Boauforts bad been legitimated, but their royal 
succession barred), usurper, ascended 1485 ; Henry VIIL, 
son, 1509 ; Edward VI., son, 1547 ; Mary 1., half-sister, 
1558 (lost Calais, last English town in France, 1558); 
Elizabeth, half-sister, 1568. (Lady Jane Grey was pro- 
claimed Queen of England, according to the will of Edward 

VI. , in 1663; she was panddaughtcr of a daughter of Henry 
VIL— exactly the claim of Mary Queen of Scots, but Mary’s 
ancestress was the elder daughter, and her claim therofoi'e 
superior.) 

Stuart Kings. — James I. (his mother, Maiy Queen of 
Scots, was great-granddaughter of Henry VII.), succeeded 
1G03 ; Charles 1., son, 1025 ; Charles IL, son, nominally 
1649, really 1660 ; James 11.. brother, 1685. 

The Commonwealth lasted from 1649 to 1660; Oliver 
Cromwell was Protector from 1653 to 1658. 

Daughters of Stuart Kings. — Mary IT. (daughter of 
James II., elected with her husband as William HI. and 
Mary II.), 1688; Anne, sister, 1702. 

House of Hanover (or Brunswick'). — George L, great- 
grandson of James L, succeeded by parliamentary title, 
1714; George IL, son, 1727; George 111., grandson, 
1760; George IV., son, 1820; William IV., brotlier, 
1830; Victoria, niece, 1837. 

SNGLAND, mW, in the seventeenth and eighteenth 
centuries, was the name of the English settlements on tho 
eastern coast of North America north of 41° N. lat. New 
England was afterwards divided into New Hamp^iire, 
Massachusetts, Rhode Island, and Connecticut. Maine and 
Vermont, which before the revolution did not form pro- 
vinces, were also considered as portions of New England. 

ENGLISH CATHEDRAL ARCHITECTUBB. 
With the exception of St. Paul’s, which is not yet 200 years 
old, all the English cathedrals are in the Gothic style, and 
taken together they present tlie most splendid and com- 
plete view of that style to be found in any country. Par- 
ticular periods or departments may be found in greater 
perfection in France, and others again in Germany; but 
England alone contains all. See Gothic Arcuitisctuiib, 
Norman Arcuitrcturis. 

Almost every cathedral is varied in plsn, although tho 
leading features, the nave and choir, are found in almost 
all. The plan sometimes embraces a **galilee” or chapel at 
the principal (western) entrance (as at Durham, Lincoln, 
and Ely), and always comprises the nave or main body of 
the churchy tho side afsles, which do nut rise so high as tho 
nave, and ore placed on each side of the nave, sometimes 
with chapels between the openings formed by tho win- 
dows; tho choir or place for the ceremonies of tiie church; 
aud the transept or division at right angles to the end 
of the nave next the choir, which projects on each ride, 
and forms a cross on the plan. Some cathedrals (as Dor- 
h^) have a double transept, and tho transepts have often 
aisles. At the end of the choir is the high altar, behidi 
which is frequently a lady chapel, or chapel to the Vir- 


gin, as at Lichfield. Tho choir of a cathedral is some« 
times terminated by an apse or semicircolar end. Along 
the sides of the choir are ranged richly carved seats, orna- 
mented with arches, pinnacles, and imeery carved in oak. 
The bishop’s seat, ritier than the others and raised above 
them, is on one side at tlie eastern end. The choir boa 
also side aisles. The minor parts of^ cathedral are the 
mnniment room, the library, tho oonsistoiy court, the ves- 
tries of the dean and chapter, minstrels’ chapris, a font, and 
a minstrels’ gallery. Beneath the body of the cathedral 
,tliero is usually a crypt or low basement, supported on 
arches springing from &ick columns. 

The ancient cathedrals of England dbplay all the 
varieties and excellences of Gothic architecture. Like all 
ecclesiastical buildings, they stand with the altar towards 
the east, and the principal entrance to the west ; the tran- 
sept is placed north and south. At the point of giterseo- 
tion of the transept with the nave there is usually a tower, 
sometimes surmounted by a spire. Sometimes the principal 
or western front has a tower at each angle (see Plate II., 
York Minster), which in some instances are also termi- 
nated with spires, as at Lichfield. The nave of a Gothic 
cathedral is supported by clustered columns, arched from 
one to the other, over which there is usually a row of small 
arches forming a gallery, which is called the triforium, and 
above are windows caUed clerestory windows, which are 
the windows in that part of tho nave whicli stands above 
tho aisles. (See the nave of Durham Cathedral in Plate 1.) 
The exterior walls of the cathedral and its towers, strength- 
ened with buttresses, which are generally decorated, and 
surmounted with pinnacles, and between tho buttresses are 
tho openings or windows of the nave and aisles. Tho but- 
tresses of tlie low-pitcliod aisles often rise, supported on 
an arch, to the wall of the far loftier nave: these are 
called fiying buttresses. (See Plates, Henry VII.’s Chapel, 
York Cathedral.) The ceiling of tho nave is sometimes of 
stone, and covered with tracery formed by tlie intersection 
of the arches which spring from the clustered columns of 
the nave. The west or principal front is usually the most 
highly decorated with tracery, pinnacles, and sculptured 
figures. In the side aisles, and the aisles of the choir, 
there are often richly-designed chapels. Our catbedrala 
abound with monuments of various epochs, from the early 
Norman period of our history to the present time. The 
chapter-house and cloister are large and important adjuncts 
to many of our cathedrals. The finest chapter-houses in 
England are of a polygonal form on the plan, with a seat 
running round from the entrance, and the interior decor- 
ated with sculpture, and in some instances with painting. 
In some chapter-houses a column, or cluster of columns, 
rises from the centre of tho room, from which spring the 
sides of pointed arches, meeting the other halves of pointed 
arches rising from the columns at the angles of the walls. 

The cloisters are rectangular indosures, with a richly 
ornamented and arched grilety running round the sides, 
and a wall forming the back of the indosure: the arches, 
which are filled with tracery, look into an area, where 
probably the monks were formerly buried. There are also 
such doisters in some of the colleges of Oxford smd Cam- 
bridge. This part of the ecdesiastical structure may have 
been used not only for exerdse, but for study. 

Many of our parish churches have very much the form 
of a (Mthedi-al. The chancel of a church corresponds in 
situation to the choir of a cathedral In parish churches 
the great tower is seldom placed at the intersection of the 
nave and transept, bnt usually forms the entrance at the 
west end, and contains the belfry. 

English cathedrals are divided into those of the old 
foundation^ which are still in great part ggvemed by^the 
ancient statutes, in many cases dating bade to the thirteenth 
century (Chichester, Exeter, Hereford, Lincoln, Lichfield, 
London, Salisbury, Wells, and York); into those which 
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Henry VUL converted in 1542 from abbeys into bishops' 
sees (Bristol, Chester, Gloncestor, Oxford, and Peter- 
borough); and into those of which be disper^ the mon- 
astenes attached to them, and remoddled the eonstitation, 
naming them cathedrals of the neto Jaundaiion (Canter- 
bury, Carlisle, Durham, Ely, Norwich, Rochester, Win- 
chester, Woroestei}. To these must be added those of the 
more recently erected sees of liverpool, Manchester, New- 
castle, Ripon, St. Albans, Southwell, Truro, and Walufield. 

The Weldi cathedrals, Bangor, Lluidaff, St. Asaph's, and 
St. David's, and the Manx see (Sodor and Man) are all of 
the old foundation. 

The following sketch of some of the more interesting of 
the cathedrab may bo useful, classing them under the 
periods which they illustrate. But as no English catho- 
drid, save Salisbury, belongs wholly to one period, it will 
be best first to trace the history of a type of the usual and 
more heterogeneous structures. 

York Mituter may serve as an excellent type of the varied 
fortunes of English cathedrals, for it contains spedmens of 
every period from Saxon down to late Perpendicular. The 
great Edwik, king of Northumbria, on his conversion 
built a stone church at York, inclosing the wooden church 
which had witnessed his baptism. This was of course 
of Saxon work, and port of it remains — ^viz. the central 
part of the wall of the crypt under the choir. Edwin's 
church was burnt during the harrying of the north by 
William the Conqueror in 1069. The first Norman arch- 
bishop, Thomas of Bayeux, built a Norman church, of whicli, 
however, nothing now remains save the western walls of 
the existing ciypt. The Norman cathedral of Tliomas was 
replaced piecemeal. First a new Norman choir was built 
(1171), the ciypt of which alone now remains, completing 
Archbishop Thomas's ciypt. Then an Early English transept 
was substituted (1215-56), and is the oldest port of the 
minster now above gi*ound In the Decorated period the 
fine nave replaced that of Norman Thomas (1285-1845), 
and the splendid chapter-house was built The choir now 
was manifestly out of keeping, and in the Perpendicular 
period the Norman work of Archbishop Thomas's successor 
gave way to a fine Perpendicular choir and lady chapel 
(1361-1400). The Late Perpendicular period contributes 
the completion of the great tower and the two western 
towers (1405-70). 

York is the most noble of all onr cathedrals. While every 
detail can be suipassod elsewhere, it contains more beauties 
perhaps than any other single church. Thus its west front 
is excelled by Lichfield in beauty and harmomonsness, hut 
the latter is largely made np of cement, &c., to replace the 
injuries safTered by sieges from the Ronndheads. Its 
magnificent east window (Perpendicular), 78 feet high by 
88 wide, is eclipsed in size by Gloucester (72 feet by 88), 
but York has the original glass. An arrangement was made 
daring the Civil War by which the mhister was respected, 
consequently the window of York is quite unique for its 
large quantity of early fourteenth centnry painted glass, 
and some of &e date of 1200. Here ag^ it is excelled by 
Cantorbory in oolonr and style. Farther, the chapter- 
house at York is the most beautiful edifice of its kind, 
except that of Westminster. Its central tower, the core of 
whose walls is Norma^ is the most massive (62 feet on tho 
side) of an except Winchester (65 feet). Its vast nave 
must yet yield the palm to Canterbury, and the exquisitely 
beautiful west window, of date about 1840 (see Plate HI.) 
has to dispute its supremacy with the larger window of 
Carlide of the same Decorated period. York, running 
second in so many featnres, with the height of its noble roof 
and its width from wall to wall alike of about 100 feet, 
with Its five-li|^t lancet window in the north transept 50 
feet high the five sisters ”), and its grand internal view, 
and finally with the noblest Early EngBah composition we 
have-^the north front, shown In Plata IL— must he 


adndtted t(^ stand at the head of all En|^sh cathedrals. 
It should be added that its title of minster must not be 
held to mean that it was monastery" in the vugl 
It was a foundation of secnlar-religous persons, the so- 
called CuLDSES of the Scoto-Irish communion, founded 
under Oswald, seoond Christian king, by Aldan of Iona, 
after the flight of Panlinus on the death of Edwin. This 
Scottish church was incorporated with tho papid com- 
munion by the Synod of 1/^tby in 664. In 1072 York 
was subjected to Canterbury; in 1125 this was reversed; 
in 1854 it was agreed that &e Archbishop of York should 
bo called Primate of England, and his brother of Canter- 
bury Primate of All England, which titles exist to this day. 

This history of York may stand, mta€Uis mutandisy for 
that of tho other cathedrals. York is seen to have Early 
English transepts, Decorated nave, and Perpendicnlar choir 
and towers. The other cathedrals may be grouped as fol- 
lows among the different periods, it being remembered that 
each cathedral nearly always exhibits specimens of all or of 
most periods within itself : — 

Nouman Period. — Norwich is accepted as the finest 
type. Its choir, lower part of tower, and transepts date 
1096-1100; the nave was added 1121-45. The spire 
is an addition of 1369. The Beauchamp Chapel is fine 
Decorated; tlie west front, on Norman basis, was altered to 
Perpendicular (1425-86), and the same was done with 
arches of tho choir after 1500. The nave (250 feet from 
west door to transept) is the longest in England except 
St. Albans (300 feet), and its vaulting is particularly fine. 

Durham lias a fine Norman nave (1098-1125) up to the 
roof, with unusually fine piers, as shown in Plate I. The 
upper part of the western tower (except the tasteless 
modem parapet and pinnacles) is Early English, and of the 
central tower Perpendicular (1457-80). The Early Eng- 
lish eastern transept (the ** nine altars ") and the curious 
projecting Late Norman Galilee porch (1153-95), are strik- 
ing features at Durbam. The latter has the tomb of the 
Venerqble Bede, tlio choir that of St. Cuthbert, whose body, 
at least upon the testimony of the monks, remained nneor- 
luptcd for ceiitnries. Tho doors into the cloisters from 
the nave at Durham aro magnificently ornamented in the 
round-arched Norman style; one of them is given in Plate L 
Many of our parish ebnrehe^ have Norman work reaudn- 
iug, and especially in the lower and protected parts — a 
crypt-colmnn from Lastingham and a splendidly decorated 
Norman elliptical arch from Tickencote, in illustration of 
this, complete Plate I. The cathedral is beautifully situ- 
ated on a lofty rock overhanging the winding Wear, and 
forms a striking group with the adjoining castle. The 
Bishop of Durham also was, after the Conquest, Earl of 
Northumbria, with plenary powers, unknown in England, 
except in the other County Palatine of Chester. His 
office was to guard England from the Scotch. 

Peterborough , — Tho first Christian spot in Mercia 
(Middle England), though it was spared by Henry VIII., 
and raised from a Benedictine abbey to a bishopric for tlie 
sake of the tomb of Catharine of Aragon, lost all its 
splendid relics and all its fine painted glass at the hands 
of Cromwell's soldiers. The choir and part of the eastern 
transept of the first Norman abbot, Martin of Bee (about 
1118) remain. Later Norman work is the rest of the 
transept and the nave (1155-98). Though so much of 
Peterborough is Norman, its speciid glory is its unrivalled 
Early EngUshwest front, the grandest portico in Europe, of 
three splendid arches 80 feet higli, the centre one narrower 
than its companions, and tho piers standing qnite dear of 
tho west wall. These two piers began to bulge, and had to 
be supported by a sort of porch, which fills up the lower 
part of the space between them. It is an elegant bmldins 
in itself, in Late Decorated stylo, but cannot fail to be an 
eyesore in its present position. Within, Petmhoroug)i is 
specially favoured in retaining its Norman Ghoir*ap86, and 
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Its curious painted Norman ceilinj;, though, this is now 
raised from its former flat condition to a half^octagonol 
shape. The central tower was so unsafe that it had to be 
taken down in 1888. The “ new building ” or retro-choir, 
running across the east end of the church, was rendered 
necessary by the wealth of relics, which needed room for 
exposure. It Is Perpendicular of the highest beauty, with 
a noble fan roof; and was begun in 1438, and not finished 
till early In the sixteenth century. 

Ely has fully as grand a Norman nave as Peter- 
borough, and has some most remarkable and characteristic 
features. It is the longest Gothic cathedral in Europe, 
measuring 250 feet from west to east. (Milan Duomo, 
though not so long as Ely, covers a greater area.) The 
vast edifice dominates the whole of tho fen country, 
from its imposing position on a height It was begun by 
Abbot Simeon, a relative of the Conqueror’s, in 1090. Tho 
transepts arc Simeon’s original work. The painted ceiling 
of tho later nave, though in tnie Norman style, is modem. 
Ely became a bishopric in 1100. It was completed by 
1189, including the great western tower, but this was 
altered in the J’crpendicular period, l^ily should have a 
complete western transept, like Peterborough and Lincoln, 
immediately within tlie weSt door, but the iiortbera part 
of this transept has been destroyed; the southern part 
alone remains. The Galilee porcli atid the west front arc 
Early English (1198-1215), end tho choir was rebuilt in the 
eamo- style (1236-62). Three bays were added in the 
Decorated period, of date 1346-02 ; these are pronounced 
to be tho most beautiful examples of the style in llie world. 
In 1322 Abbot Simeon’s tower fell, as his brotlier Wakc- 
lyn’s at Winchester had done long before (1107), and gave 
an opportunity to Alan of Walsingham to introduce the 
dief-d’oeuvTo of Gothic internal design, the unique octagon 
of Ely (1822-28), In all other Gothic interiors the 
well-liko space of tho central tower at the junction of the 
nave and transepts is of small clTect, but at Ely the archi- 
tect took in tho mighty square of his plan tliq whole 
church to tho outside of tljo aisles ; then, cutting off the 
angles, he produced an octagonal addition in the Decorated 
style, rising vast into the air, containing full Uiree times the 
area of tho usual tower, and crowned by a two-storied 
lantern. The great space glows with light and colour, and 
the intricacy of outline, the wcallli of pier, of arch, of 
window, make up an architectural view not to bo surpassed 
for striking effect. Though therefore Ely has such fine 
Norman features, it is upon its Early English, and especially 
its Decorated portions, that its high position depends. Ely 
Is pai*ticular1y valuable, as the date of nearly all the work 
is precisely known. 

^ Canterbury was rebuilt by Lanfranc, replacing the ori- 
ginal church of St. Augustine, in 1070; and his saintly 
successor, Anselm, enlarged the choir. In 1174-84 the 
chapel of St, Thomas and tho curious “corona” were 
added. This last fine Nc-rman work, with an intermixture 
of the Early English style just tlicn arising, exists to this 
day. Lanfr one’s nave was rebuilt in the Decorated style 
in the fourteenth century. The great towers are Perpen- 
dicnlar, about 1490. Stained glass of the twelfth centuiy, 
qnite unique, still remains at Canterbury. 

Early English Period.— / yaKsiiiry is tho type and 
model of the Early English stylo. Its unrivalled spim 
(404 feej; high) was added later, but with this exception 
the whole cathedral was built betu'cen 1220 and 1258, the 
west front being a little later. The plan is that of a 
doilble cross. 

Lincohf however, surpasses Salisbury in one sense, for 
though loss beautiful it is a much earlier example of the 
Style. The Norman catbodial fell by earthquake in 1186, 
and next year saw the choir of Lincoln begun ; the na^i^ 
was built 1209—85 (see Plate III. for one of the buttresses 
of the nave), and the famous Bishop Grosseteste completed 


the church by the transepts and the lower part of the cen- 
tral tower In 1235-58. The doisters are of transition 
or Geometrical work (1280-1800), as is also the famous 
angel-choir, an eastern transept beyond tho choir, the fine 
east window of w'hich is shown in Plato 111. (1272-82). 
Tho upper part of the west towers and the west windows 
are of fine Late Decorated work, about M60. In situation 
Lincoln is the grandest of all English cathednds ; on its 
sovereign hill it is seen from everywhere round, its rich 
and varied outline amply compensating ^for a certain lack 
of elaboration in detail as compared with otlier chorches, 
arising from its peculiar position as the earliest purely 
Gothic building in Europe. A little of tho Norman work 
of St. Bemi^us (St. Eemy^ 1078-92) remains in the 
central part of the west front, including the mmn portals. 
This Norman portion looks all tho more a patch upon tho 
fine Early English work of tho remainder, in that H is de- 
faced by some Perpendicular windows afterwards cut into 
the upper portion of it, a singular piece of bad taste. The 
detached chaptor-house, with its bold flying buttresses, is 
so fine as to demand mention; and the east window (57 by 
84 feet) already referred to is held to be the finest of its 
style in England. 

Lichfield^ whose three spires form a delightful gronp to 
the traveller In what was the ancient Mercia, owes that 
exquisite hamony of its architecture, which probably 
entitles it to the palm of beauty, to the fact that like Salis- 
bury it was built practiciilly at one effort. But Lichfield, 
which replaced a Norman structure, was built later and 
took longer. It covers tho thirteenth century, starting 
with the choir in 1200, transepts 1240, nave 1250, west 
front 1275, and lady chapel 1300. When Bishop Hackett 
took possession of his cathedral at the Restoration in 1661, 
he found the result of its having served as a barrack and a 
fortress in tho roofless nave, the spire (258 feet) lying in 
mins where it had crashed through the roof, and tho superb 
west front ono mass of fragments. It is to be feared tliat 
a certain architect, Wyatt, who fionrished at the close of 
the last century, damaged poor Lichfield by his alterations 
even more than the Cromwellians had done by tbeir simple 
breakage. The min effected by Wyatt in some half dozen 
of our cathedrals is quite unspeakable. The genius of Sir 
G. G. Scott In our own day has been largely occupied in 
annulling the work of this man. Tho inner view of the 
nave of Lichfield can hardly be exceeded for beauty, rich- 
ness, and gracefnluess (the curve of the arch and a pier 
are shown in Plate HI.) Tlie triforinm is exquisitely 
modelled. Lichfield is so clear in plan, and so suitable as 
a type, that it is given in Plato II. (the dotted lines indicate 
the groining of the roof). The heavy piers for tho two 
graceful western spires (188 feet) and for tho imposing 
Central tower (285 foot) are well seen. The clioir, cl^cel, 
chapter-house, and vestry are evident, and clearly placed ; 
and the radiating huttresBos of the chancel, when tho aim 
was concentrated upon getting the windows as large and 
the walls as slight as possible, show well their form and 
fnnetioD. 

Chichester is a fine piece of Early English architecture, 
erected at tho close of the twelfth centuiy to replace tho 
original Norman cathedral of 1083. The famous tower 
and spire, which had been long defective, fell in 1861. It 
was restored by Sir G. Gilbert Scott 

Westminster Abbey must also stand os an Early Eng- 
lish cathedral. It is doubtless known to our readers as 
the coronation church of all our kings since Harold, and 
the burial-place of our greatest men. Some remains of 
tlie Norman church of Edward the Confessor (which 
replaced a Saxon church of another Edwturd of A.». 980) 
still exist in the cloister and tlie pyx houiiB, south of tho 
abbey. The present building is mainly by Henry HI., 
beg^ in 1220 and completed by Edward I. ; the original 
choir, transepts, and lady chapel being removed to make 
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place for that trixiinph of Late Decorated work, Henry VII.*b ' 
Chapel The gi^ater part of the nave is transitional in 
atyle. The choir is fine pure Early English. THe west 
front is dae to Heniy VIL, except the hideous upper 
towers, which serve to show what a great man could per- 
petrate in a style to which ho was profoundly antipathetic. 
Beminrs “asses^^ars** to the Pantheon at Borne are not 
more incongruous than Sir Christopher Wren’s finish to tho 
towers of the abbey. The abbey is 416 feet long, tho chapel 
115 ; the total length is therefore 581 feet. The roof is 
as high as that of York (102 feet); the western towers are 
202 feet high. 

Gbombtiucal Period (transition ). — Hereford gives 
tho best examples of the transitional stylo called Geometrical, 
before the fine flowing tracery of the Decorated period had 
yet developed. It is a most ancient see, one of tho British 
bishops of Hereford liaviiig been present at a synod called 
by tho Archbishop of Cacrleou in 544. It is a particu- 
larly interesting cathedral now that Sir G. G. Scott has 
done away with the barbarisms of tlie ‘‘ restorer ” Wyatt. 
It is built of old red sandstone, and is as weathered as a 
aca-clifi*. Tho navo piers and tho lower part of the choir 
arc Norman, 1079-1185. The lady chapel and the clere- 
story are Early English, about 1260. The special glory of 
Hereford is its transitional north traneopt, with the almost 
triangular arch of the windows and the geometrical tracery 
which gives its name to the style, of date abont 1300. 
The outer walls and windows of the nave aisles arc Decor- 
ated, about 1860, and the north porch and Bisliop Audley’s 
Chantry are fine Perpendicular work of 1500-35. 

Decorated Period. — Exeter has a west front adorned 
with statues, a work of wonderful intricacy and beauty in 
this style; indeed the chief part of its architecture is 
Decorated, except the quite unique and valuable Norman 
transeptal towers. Though not large, the beauty and 
richness of Exeter give it high rank. 

Carlisle,, though built by William Rufus and his suc- 
cessor, was BO damaged by fire in 1292, and furtlier ruined 
in the Civil War, that tho remains of the Norman nave 
were turned into a separate chui*cli (St. Mary’s). It is to 
be hoped that at a future time tho navo may bo again 
connected with tho cathedral. Tho choir, built after the 
fire, is of Late Decorated work, and is generally held to 
rank first in tho style in England. The red sandstone 
and the gold-studded blue of tlio roof give a fine efiert 
to the interior. Tho famous oast window (1363-95) 
exhausts tho ingenuity of tho critics to find epithets 
wherewith to express its beauty. Fergusson boldly says, 
“It is the most beautiful design for window tracery in 
tlie world.” Its only English rivals are the west window 
of York, and the remarkable circular window in the south 
transept of Lincoln. 

Bristol (originally an Augustinian abbey), which has 
completely lost its Norman nave, like Carlisle has a fine 
Decorated choir and east window, with original stained glass 
of 1320. The central tower is Perpendicular. Though so 
mutilated it is veiy interesting. Bristol forms port of the 
combined see of Gloucester and Bristol 

Worcester has a good Decorated nave (1817-27) and 
central tower (1874). Tho Norman crypt of St. Wulfstan 
is yet left. When the abbey was burned in 1202 so many 
miracles were worked by the bishop’s tomb that in 1203 
ho was canonized, and the abbey grow rich on the ^fts 
showered upon it. St. Egwin, St. Dunstan, St. Wulfstan 
were the three sainted bi^ops of Worcester. King John 
■was one of its benefactors, -^ond his tomb lies in tho 
tiathedrol, surmounted by a curious contemporary ofiigy. 
Arthur, elder brother of Heniy YIII, also lies at Wor- 
cester in a ve|y fine diantry (Perpendicular). 

Perfeediculab Period.— G2ot<cesfer, which has a 
fine Norman nave with piers 80 feet in height, and is 
indeed properly a Norman work, is noticeable for tho 


splendid Early Perpendicular architecture (1829-77) faced 
upon the Norman walls, especially in Ae choir. Tho 
earlier forms are clearly traccabla The very lovely Per- 
pendicular cloister (1877-141 2) is held to be the origin 
of the fan vaulting, afterwards so great a feature of the 
style. The tower (225 feet) is of date 1460-60, and is 
interesting to compare with that of Canterbury, 10 feet 
higher, aud built nearly fifty years later. The exquisito 
tracery of parapets and pinnacles is the unique charm of 
Gloucester. Tho lady chapel, 1457-98, is the last fino 
work in the style. The great oast window is the largest 
in England, and is even wider than the choir, for the side 
wails aro splayed out at tho eastern end in order to give 
room for this “wall of glass.” The painted glass is tho 
finest of the period. The wealth of Gloucester was largely 
derived from the tomb of Edward II., whoso body, rejected 
by many churclics for fear of Queen Isabella and Mortimer, 
was welcomed at Gloucester and sumptuously housed. 
Edward was regarded as a saint, and many pUgrimages 
of tho faithful, together with the favour of the grateful 
Edward III., raised Gloucester to high rank. Robert 
Coiirthoso (eldest son of the Conqueror) lies here. The 
famous efiigy on his tomb is, however, in all probability 
not older than Henry II. 

Winchestpr, the work of Wakelyn, brother of Simeon of 
Ely, begun in 1079, was refaced almost entirely in the 
Decorated stylo by William of Wykeham, the Norman 
work being wholly covered over instead of serving as a 
visible basis, ns at Gloucester. The famous chantry is 
also of this period. William Rufus lies at Winchester. 

Henry VJI.'s Chapel, in Westminster Abbey, closes tho 
glorious record of Gothic architecture in England in tho 
first years of the sixteenth century. 

In Plate III. the characteristic windows of the Gothic 
style are shown by selected types. Lincoln yields a fino 
example of Geometrical tracoiy in its great east window, 
York an equally fino example of Decorated in its noble west 
window, Taunton a very pure example of Perpendicular. 
Tho Early English arch, first of the pointed arches, as it 
appears in Lichfield, is contrasted with tlie Tudor arch, 
latest of the pointed arches, as it is in the finest of all Tudor 
(Late Perpendicular) buildings, tho exquisite chapel of 
King’s College, Cambridge. , The sectional plan of Lichfield 
pier and of King’s College door-pillar and mouldings ore 
also given as eminently diaracteristic of each style. Pin- 
nacles dilTcr very greatly in the various styles, and form 
another of the great peculiarities dividing cacli from each : 
in the Plato the beautiful Early English pinnacle from 
Lincoln is shown as against the over elaboration of the 
well-known pinnacles which steady the piers of the flying 
buttresses of Henry VIL’s Chapel at Westminster, latest 
and most splendid monument (though it be not the most 
beautiful) of our national architecture — built almost ns 
the first waves of the fatal Renaissauce reached our shores 
to engulf all originality in building among us, as it would 
almost seem, for ever. A half elevation and section of 
this wonderful piece of elaborate work is given in Plato 
IV., the flying buttress being well shown, as well as tho 
huge size of the great window. A plan beneath indicates 
the construction, the great radiating piers of the east end 
showing their true magnitude. The groining of tho roof, 
with the unrivalled circular drop that foims so marked 
a feature in Henry VII.’s Chapel, is clearly marked — 
tho drop itself is seen in tho section above. Tho same 
splendid stylo as applied to domestic architecture (Tudor) 
is perhaps at its best in Hampton Court Palace ; and the 
famous woodwork of the roof of tho hall, with a portion of 
the front, showing the characteristic arch and oriel window 
of tho style, is added therefore to Plate IV. 

Modem Classical , — Plate V. shows two of Sir Chtfi- 
topher Wren’s works in tho style which arose out of tho 
Ren^sance. It is now univeraudly conceded that all this 
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period was a huge mistake. Gothic bnildings in Italy*, and 
Italian buildings in England, are fatally out of place. But 
taking the style as it is, without regarding its suitability 
to climate or national temperament, it must be admitted that 
St. Paul’s is a very noble piece of architecture. If Wren had 
not been hampered at every step it would have been still 
nobler. When it is decorated in the warm colouring and 
profuse gilding and mosaic work which this style itnpera- 
tively needs, no doubt the interior will prove as effective 
as the exterior — at present it is cold and unattractive. 
Our section and plan on Plato V. permit the very firm 
Btmeture of tlie **doine'’ to he seen. What is seen is 
merely the outer case or tho inner case, according as it 
may be, of a very broad, thick, hollow spire or pyramidal 
tower, and the dome of St. Paul’s ” stmcturally docs not 
exist at all. Wren could not believe in tho stability of 
such a structure. The result in the interior view is of 
course disastrous. The irresistible sense of lightness, of 
suspension from some invisihle point, which makes tho 
dome of St. Peter’s at Rome a never-ending marvel to the 
beholder, however often he stands beneath its unrivalled 
curve, is altogether absent from St. Paul's. The trick is 
felt, though not one in a thousand knows that tho trick is 
there. The same criticism holds with tho narrowing of 
tho nave, tho windows” along the side external walls 
being merely decorative; and the walls themselves a 
hollow curtain, far away from the true walls of the 
Gathodcal nave. As was said, it is not fair to judge Wren 
from the work as it stands — possibly these shams of con- 
struction were duo to part of the powerful pressure 
brought to bear upon him. Tho unity of design of St. 
Paul’s externally is very pleasing, and in delightful con- 
trast with the execrable fa^’ado which still is suffered to 
ruin St. Peter’s^ Wren had the great advantage over the 
Romans, of designing the whole strocture. It was begun in 
1675 and completed in 1710. (Wren died in 1723.) Tho 
skilful way in which he has managed to got a pyramidal 
outline, culminating in tho lantern of the dome, from every 
point of view cannot be too much praised. A fair example 
of a smaller cliurch of Wren’s (St. Bride’s, London) is shown 
on tho same Plate, and tho plans of both the cathedral and 
church are also given. The merit of simplicity at least is 
always due to tliis great architect. 

(Murray’s Handbooks of tlie English Cathedrals,” 
London, 1876, &c., give an exhaustive account of each 
edifice.) 

ENGLISH CHANNEL, called hy the French La 
Manche^ is that narrow sea which separates tho southern 
shores of England from tho northern shores of France. On 
the W. it opens into the Atlantic Ocean hy a wide mouth, 
between the Land’s End and the Frendi island of Ushaut 
(Ouessant), whore it is about 100 English miles across. 
On the £. it is united to the North Sea by the Strait of 
Dover. This strait, which must be considered as a port 
of the channel, is formed on tho English side by the shore 
between the South Foreland and Folkestone, and on thi 
French side by that between the harbour of Calais and 
Cape Grisnez, and at its narrowest point between Folke- 
stone and Cape Grisnez is only about 20 miles across, and 
at other points very little more. West of the Strait of 
Dover, the channel rapidly increases in width, and between 
Brighton and Hfivre is ipore than 90 miles across. Further 
west, however, it is narrowed by the peninsula of Cotentin, 
which projects from the French coast into the channeL 
Between the Isle of Wight and tho peninsula of Cotentin 
the d^tance is hardly 70 miles. West of the peninsula is 
tho widest part of the channel, which between St. Albans 
Head in Dorsetshire and the Harbour of St Malo is nearly 
140 miles across. The remainder of the channel to its 
junction with the Atlantic is between 100 and 110 miles 
wide. 

ENGLISH DRAMA. See Dbama. 


ENGLISH LANGUAGE. The EngHsh language 
was originally formed from thelangnages spoken by various 
tribes from the north of Germany, who settled in this 
(onntry in the fifth and sixth centuries. The principal of 
heso were the Jutes, the Saxons, and the Angles. (The 
aboriginal Britons were driven into the mountainous parts 
:o the west, where their langnage, the USelsh, continnos to 
bo spoken.) At subsequent periods the English langnage 
received various additions from the Danish, Greek, Latin, 
and French, to which it owes its wonderful copiousness. 
But dictionary English is veiy different from that in col- 
loquial use, or from that of ordinary written composition. 
Instead of about 40,000 words there is probably no author 
iu the language from whose works, however voluminous, so 
many as 10,000 words could be collected. We should be 
surprised to find, if wo counted them, with how small a 
number of words wo manage to express all that we have to 
say, either with our lips or even with the pen. Our com- 
mon literary English does not probably extend to 10,000 
words, our common spoken English hardly to 5000. And 
the proportion of native or home-grown words is undoubt- 
edly very much greater in both the 5000 and the 10,000 
than it is in the 40,000. Perhaps of the 80,000 words, or 
ihereabonts, standing in the dictionaries that are very rarely 
or never used, even in writing, between 10,000 and 15,000 
may be of French or Latin extraction. In our llteraiy 
English, taken at 10,000 words, those that are non-Roman 
are found by repeated counting in varions authors to be 
over 6000. Of 5000 words current in our spoken language 
about 4000 are Gothic and 1000 Roman words ; but even 
this is fallacious in favour of the Lathi (and French), for 
the small particles, prepositions, conjunctions, Ac., recur 
out of all proportion to other words, and these are almost 
all genuinely English. In many parts of the autliorized 
version of the Bible one may count for a long time with- 
out finding more than one word in forty which is not 
English in origin. 

The basis of our English tongue is the Low German of the 
three tribes around Elbe who iu tho fifth century conquered 
Britain. These tribes called themselves jEnglUc^ and came 
from an older jfCngla-land, Their dialects were mutually in- 
telligible, difibring not nearly so much as tho Yorkshire and 
the Somersetshire of to-day ; and this common tongue, the 
Old English, os it is now correctly termed, is what passed 
up till our own day under the incorrect term Anglo-Saxon. 
Its court form, the language of Wessex, was the product 
of the Saxon tongue raodifi^ by tho Anglian of the north 
and the Frisian of the east. But these three dialects 
differed, and the difference is still traceable iU our provin- 
cial English. We have a large coUeoJon of prose and 
poetical works in this ancient form of English, or jEngluo 
fis it should be called. The principal are — the English 
Chronicle, the translations made or edited by King 
Alfred, and the homilies and writings of Abbot JElfric in 
prose; in verse, ;the ** Beowulf,” a version of an old Swedish 
saga, the poems named after Coidmon, probably render- 
ings of different heads of older Scripture paraphrases, like 
tho Old Saxon Holland; and the poems of Cynewulf in the 

Codex Oxoniensis,” with some others. The Norman in- 
vasion brought in French modes of thou^jht and versifica- 
tion like that of the troubadours, rhyming and metrical, 
rather than alliterative and accentual like the Norse and 
Anglo-Saxon poems. And tho vocabulary was enriched 
and altered by the introduction of Frencb-Latin words, but 
the basis of the language still continued to be Low German. 
A period of transition and of some confusiou led, tiirongh 
Nicholas of Guildford, Robert of Gloucester, William 
Langley, and others, to the culmination of a true Middle 
English in the grand prose of Wiekliffo and the yet grander 
verse of Chancer, recognized as the father of modem Eng- 
lish literature. 

The relationship of this Old English to the family of 
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lodo-Earopean or Aryan tongues, of which it is a member, 
will best appear in a table— 


r Indian^ as Sanskrit. 

I Persian, os Zend. 

Aktas funUj liM six Slavonic, m Kusriui. 
branches,*. . . CMc, | 

I GrcBco-Latif^ as Greek. 

[ Gothic^ as Geiman. 

Of those the first three have hardly any effect upon Eng- 
lisli ; we find the roots of onr words in them, common to 
them and to ns alike, but wo have not inherited mnch from 
them. The Celtic, and especially the Cymric division of it, 
spoken in Cambria, in Wales, and in Cornwall by the 
Britons long after the English conquest, and presumably 
the tongne of the ancient Britons, has left traces upon onr 
tongne. The Graeco-Latin comprises not only Greek and 
Latin, bnt all the modem (Romance) languages immediately 
derived from them, as Modern Greek, Italian, Spanish, 
French, &c. We derive the greatest part of our non- 
English words from this source, chiefly through France. 
Another table will most clearly show the position of the 
English laugnago among its own immediately allied tongnes. 
The Gothic branch has two subdivisions, namely, the Teu- 
tonic and the Scandinavian. The latter divides into an- 
cient Icelandic and into modern Danish, Swedish, and 
Norse. The principal divisions of the former arc : — 


Teutonic subdivi- 
sion of Gothic- 
three groups, • 


^ Mflcso-Gothic. 
Low German, 


High German, 


Old English. 
English. 

Dutch. 

Flemish, 
j" Old German. 

( Modem German. 


Upon our Low German basis we first get a small Celtic 
addition from the conquered race, such as names of places 
(after, mouth — Abcrwick or Beiwick, Aberbrothwick or Ar- 
broath, &c. ; duHy hill — the South Downs, Huntingdon, &c. ; 
fw, pool — Lynn, Linlithgow, Ac.; caer, fort — Carlisle, 
Carmarthen, &c.; fre, town — Coventry, &c.), and a few 
names of common objects, as basket, hmgawd; button, 
hotwn^ &c. The following is an cxlianstive list of the 
principal words: — Bard, basket, bran, breeches, button, 
cart, clout, coat, crook, darn, druid, flimsy, funnel, gown, 
grud, gyves, happy, hog, kiln, mesh, mop, pert, prank, 
rail, rasher, sham, tackle. We have added in modem times 
direct from the Celtic — clan, flannel, kilt, plaid, reel, tartan. 
It seemed worth while to show the full extent of our Celtic 
additions that their extraordinary smallness might be an 
additional evidence of the unexampled ferocity of tlie Eng- 
lish conquest. The native people were simply exterminated. 

Latin stands for a considerable factor by itself, and still 
more through the French. Wo have— (1) the names of 
Roman stations, &c., all the casters andeesters, as Doncaster 
(oeufra, camp) ; the coins (coZonta), as Lincoln ; the ports, 
the streets : these are the oldest. Then (2) the ecclesiastical 
terms of the English conversion — chalice, candle, cloister, 
mass, minster, monk, &c. And (8) direct importations of 
Latin by the scholars of the Renaissance and men of science 
of all time. Several of these retain their Latin inflections, 
such as formula (pi. -sb), datum (pi. -a), radius (pi. -i), &c., 
but if in common use they do not. We do not use genii 
for geninses, or talk of premia of insurance. • 

French was brought over by^ the Normans at the time of 
the Norman conquest, and even during the previous reign 
of the Confessor It had become the court language, ns 
Edward badt spent his youth abroad and was French 
nther tban English in his tastes. French never super- 
seded English with the people, but for some time it held 
complete mastery over the upper dasses. We find that it 


was not till 1300 that the schools were taught in English, 
and not till 1862 that the courts of law heard pleas in 
English. In 1265 wo find the language of universities and 
schools, of Parliament, and of literature to be Latin for the 
highly educated, Frencli for ordinary folk. All onr words 
in -o«r, -ier, -cer, -gwe (as honour, cavalier, peer, pictu- 
resque), and such terminations, or beginning with counter-, 
pur-, sur- (ns counterpart, purpose, surprise), come from 
the French, and generally any English word originally 
Latin or Greek, and mnch altered from its original, may be 
assumed to be derived through the French. Examples are — 
mannre, Fr. main oeuvre (cultivation by hand labour), Lat. 
manug opus; blame, Fr. bldmer, Lat. blasphemare, &c. 

Greek words are almost exclusively literary, introduc- 
tions of churchmen and of scholars, the nouns retaining 
their own plurals usually, as is so often the cose in imper- 
fectly naturalized words. We say phenomena (not pheno- 
menons), automata, dogmata, &c. But the last word is 
now so far an English word that one often sees dogmas 
used for the plural. 

The last chief source of our language is the Norse 
element, due to onr Danish conquerors, and filtering fi*om 
East Anglia and Northumbria into common speech. Towns 
in -fty, ns Whitby, &c., the termination of names in 
and -sen, as Richardson, &c. ; and a few words, about as 
many as those of Celtic origin, the chief of which are ale, 
anger, call, crop, carl, fellow, gust, hair, husband, knife, law, 
scrap, sky, spoil, take, ugly, want, &c., are of Danish origin. 

The remainder of our words come from all kinds of 
quarters. The Hebrew gives ns Bible terms, as ephod, 
cherub, seraph, ; the Arabic terms of secret lore, as 
algebra, alchemy (whence chemistry), talisman, ciplier, 
zero, &c. ; Persian sends us paradise, and several dyes, os 
sciirlet, azure, lilac ; Turkish gives us its scimitar, pasha, 
sultan, &c. Continuing at random, our gong is Chinese; 
our bantam and sago are Malay ; our calico, chintz, curry, 
and muslin arc Indian; taboo and tattoo ore from the 
Pacific ; tobacco, potato, maize, and hurricane are, as one 
might expect, West Indian in origin ; sqnaw and wigwam, 
are Nortli American; hammock, South American; from 
Italian come banditti, guerilla, pantaloon, gazette ; Spanish 
gives us cocoa and chocolate, mosquito, negro, punctilio, 
and alligator; Portuguese, marmalade, caste, cocoa-nut; 
and Dutch, yacht, sloop, and buoy. Our limits alone stop 
the enumeration of these very various strangers. 

Another curious group comes from names of towns, &c.. 
as cheiTy (Cerasns), currant (Corinth), damson (Damas- 
cus), guinea (Guinea gold), peach (Persia, persied), parch- 
ment (Pergamus), spaniel (Spain), &c. 

Wo get many doublets in our language, since it is made 
up of sncli numcrons elements, that is words which arrive 
among ns by two channels, as violin through the Romance, 
fiddle through the Gothic, which are the same word in origin. 
So also pin, pen ; beef, cow (bo the Gaelic, go the Sanskrit 
form of brother, friar; dish, desk; inch, ounce; 

&c. All these are identical words, altered in their diverse 
passage to ns. The list might he indefinitely extended. 
Another long list (Jiomonyms) arises from a similar cause — 
namely, those words which, from two quite distinct sources, 
have suffered change until by curious chance they have come 
to sound or to be spelt alike. This is the fruitful field for the 
joker and punster. Of such are the English arms (limbs) 
and the Latin arms (arms, weapons); the Latin ball 
(dance) and the Gothic ball (round body) ; the Portuguese 
cocoa-nut (coco, a mask, the “ face” shown by the base of the 
nut) and the Spanish-Mexican cocoa-drink (cocao, name 
of a tree whence chocolate is made); the English fair 
(pleasing) and the Latin fair (firia, a holiday); the 
English rest (repose) and the Latin rest (remainder), &c. 
This is perhaps an even more interesting scries than the 
other. A third list (synonyms) is the safety of mtors as 
the second w'as of witlings. Here we get the same idea 
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exprcBSod by words from two different languages; and | 
with proper economy each synonym Is made to do duty | 
for a different nuance of the contrad idea. Terrestrial” is , 
by no means precisely the same as earthly,” though (as 
in the well-known passage from Corinthians used in the 
burial service) it may be used for elegance as its substitute. 
A famous example of this branch of our subject is Dr. 
Johnson's sudden exclamation of anger at a dull and also 
unseemly jest : Sir, it has not wit enough to keep it 
sweet ; ” which, as he saw Boswell noting down the shrewd 
epigram, he tlmught to ennoble by correcting the phrase 
into “ to preserve it from putrefaction,” according to liis 
usual habit of Latinizing the nervous English of our tongue. 
By help of synonyms we “answer questions in a speech ” or 
“ reply to inquiries in an oration ; ” a “lit of wrath ” calls up 
an “ ebullition of anger,” &c. In fact a tolerably thick book, 
and an extremely useful one, Bnget's “ Thesaurus,” is 
made up of a collection of English synonyms. As has 
been hinted, there arc very few real synonyms, hut tliere 
are many which arc partly identical, and which can there- 
fore in certain senses bo exactly interchanged. On the 
other hand such a collection enables a writer whose phrase 
docs not quite hit off his uieanliig to alter every word, if 
need be, until lio has polished it Into accuracy. Is it neces- 
sary to repeat a phrase ? The practised orator does so 
witJiout changing the meaning but altering every word. 
Or is it necessaiy to appear to repeat a phrase wliile giving 
it a fresh colour ? Liberty of speech becomes a “ license to 
liarangue,” and an acute and fluent speaker degenerates into 
a “ sophistical and verbose rhetorician.” 

In one of the wittiest of English satires Defoe laughed 
at the “trueborn Englishman” with his mixture of races 
and blood ; but in language, as in people, this diversity of 
origin has proved a source of wliat wo fondly deem tlio 
greatest excellence in the world. 

KNG1.I8B lalTKRATUBE. In the article Eko- 
jjsif LANOtJAOB the source of our literature was sliown 
to be the language of the IV'est^^eaxiia^ tlie Saxon branch 
of the English f^omily, wnich, though far less numerous 
than tlio Angles in England, and though rising to supremo 
power after them, yet retained and augmented that power 
until they first ruled over one undivided kingdom. Thns 
it is that not the language of Burns but that of Shak- 
spearo is held to bo our “king's English.” Had Edwin 
and not Egbert brought England into one land, undoubtedly 
the first would have prevailed. 

As it is, our first English poem, and the most ancient 
of any Teutonic poems whatever, “ Beowulf,” is the tale of 
a Gothic hero's adventures in the land of the Danes, told 
in Anglian (not Wessex) speech ; and the scenery, though 
it purports to bo that of Denmark, is hi every line and 
tint that of Whitby and the cast of Yorkshire. The MS. 
itself is of the eighth centuiy, but the poem may be of the 
fifth century, altered in the telling. [See Beowulf], The 
next of our pried oss Englis'. relics is the paraphrase of 
Gflsdmon, written also in Anglian English, about 670 or 
680, and fully described in the article Gasdmoit. These 
and all other ancient English poems arc in unrhymed verse, 
depending npon Alliteration for their rhyme~a style 
so suited to our tongue that in our own day Swinburne 
has worked marvels with a modification of it. It is to bo 
hoped that a bolder reformer will copy the example of the 
great poet-musloiaii Wagher, and flinging aside rhyme and 
Byllabic-metrb restore to ns alliteration and the measure 
of accents. Bede’s “Ecclesiastical History,” finished in 
781, is fin Latin; bnt he translated the Gospel of John 
into English (again the Anglian form, of course), and com- 
pleted it almost with his last breath. The talc is one of 
the most pathetioi and is paralleled (though unhappily not 
fuKy) by the dcatii of Green the historian in our own day 
(see preface by Mrs, Green to the “Conquest of England,” 
London, 1881); each historian, the earliest and the latest, 


dictating long after the hovering death had snatched 
away the pen. “ There is yet one sentence not written, 
master!” “Write quickly,” said the venerable Bede. 
Soon after the boy said, “ It is finished now ; ” and Bede 
answered, “ It is well ; you say truly, all is finished now ; ” 
and while his scholar supported his head that he might 
sing the Gloria, he died os the name of, the Holy Spirit 
passed his lips. It is the universal regret of Englishmen 
that that Gospel is lost. 

Two other considerable bodies of very ancient English 
verse Imvo come down to us. One is the “ Exeter Book,” 
given as a valuable relic by Leofric, bishop of Exeter, to 
his cathedral, about 1050 ; and the other is the “ Vercelli 
Book,” discovered in Italy in 1823. In both of these is 
much by Cyncurulf, probably a bishop of Lindisfarn about 
780 ; certainly of the eighth century. Three considerable 
poems — on St. Helena, on Ihe martyr Juliana, and aperies 
on Christ— thus happily exist There are also secular tales 
and oven riddles, as well as the productions of the cloister. 

Alfred the Great gave a new direction to English 
literature. With a limited kitowlcdge of lA^tin, it was his 
pleasure and his life-task to translate Bede's “Ecclesi- 
astical History,” Orosius’ “ Universal History,” and other 
books, as Boethius' “Do Consolatione,” and a book of 
Gregory the Great's, fx*om Latin into tlio English of Wes- 
sex. “ There ore only a few,” said he, “ on this side the 
Humber wlio can understand tlie divine service, or even 
translate a Latin letter into English : and I believe not 
many on the other side of the Humber either. They are 
so few, indeed, that 1 cannot remember one south of the 
Thames when I began to reign.’* Alfred^ddc'd to the book 
of Orosius as he translated ; and finally, gathering courage, 
he began the famous Englisli Ctirouicle, which, starting 
with a compilation from Bede, came down to the then pre- 
sent time. Thus from generation to generation the English 
annals were written by Englishmen, till the accession of 
Henry 11, (1164) saw the closing entry, long after every 
other literary trace of English had perished from the land. 
Of conrse tliere were before the Conquest numerous other 
English books, but save a few fragments and the fine old 
Chronicle our native literature is now almost unrepresented 
from Alfred to Henry HI. Hero we find tlie Anglian dia- 
lect again represented in a fine poem called the “ Oimulum,” 
duo to a certain Ormin, who named it after himself — 

“ This hoc is nemmued Ormnliim, 

Forthl that Orm itt wrobhte.” 

He was an Angustinion canon, and wrote in English that 
the common folk might understand. His object is to give 
the meaning of the church services throughout the year. 
That the spelling might indicate the pronunciation Ormin 
doubled the consonant, as in the fragment above, after every 
short vowch This was doubtless a great help to the Freueh- 
speaking monks of the time. Now began again Wessex 
to stir. Contemporary with, or even perhaps before Ormin, 
Layamon translated Woce’s French “ Brut ” into English 
alliterative metre, and doubled it in length in the transla- 
tion. The whole poem, of over 80,000 lines, contains less 
than fifty Norman-French words. Nioliolas of Guildford 
gives us a bright English poem, of 1792 lines, in rhyming 
octosyllabic measure, on the “ Owl and the Nightingale,” 
in a contest hetwen whom the poet was called in as arbiter. 
We also get in tlie same metre an English paraphrase of 
Genesis and Exodus, and several French romances— “King 
Horn,” “ Guy of Warwick,” and the “ Romance of Alexan- 
der,” &c.* Here also may bo placed the “ Sir Tristrem ” 
of Thomas of Eroildouno in Berwick, earliest Scottish 
poet; famous, too, for a reputed knowledge of the black art. 

About 1280, under Edward L, we get Ihe fine English 
version of “The Lay of Havelok the Dane, 'k perhaps the 
Ipost brilliant specimen of our early tongue; and contem- 
{ioiary with it Robert of Gloneester’s rhymed English 
Chronicle, nmning from the siege of Troy to the death of 
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Henry III. (1272); parts of it must have been written 
after 1297, since they speak of Louis IX. of France as 
St. Louis, and he was not canonized till that year. *But 
these may have been later oddilions. It is a* coarse piece 
of work, but very pure in its English. Another poem, the 
“ Land of Cockaygne,’* where rivers ran with oil, milk, 
wine, and honey, and where geese ran about ready roasted 
crying “ Geese all At,*’ and the monks, nothing loth at tho 
invitation, fared sumptuously in perfect indolence, is amus- 
ing to this day — 

** Though Paradise be merry and brighti 

Cockaygne Is of fairer sight.” 

Robert of Brunne, about 1300, produced the last of the 
interesting works of the first Edward’s date. His “ Hand- 
lynge Synne ” (Handling Sin) is a trauslatlou of Bishop 
Grosseteste’s “Manuel des Feches,” a set of anecdotes 
pointing the moral of infractions of the seven deadly sins, 
and the reward of practising tho twelve graces and observ- 
ing tbe seven sacraments. Under Edward HI. tho same 
writer translated into English Peter Langtoft’s French 
Chronicle of England. But now, the reign of Edward HI. 
being reached, we leave tho consideration of antique Eng- 
lish for works which any one of ns can read, or ought to 
be able to read, with facility and assuredly with delight. 
Chaucer vras bom in 1828; Wicklide and Langlaud in 
1824. ; Gower perhaps a little later ; Sir John Mondcville 
about 1300, While these men were young the antique 
form of the tongue was consolidating itself, borrowing the 
useful parts of Norman speech, simplifying its own gram- 
mar. Its latest examples are the interesting three sets of 
miracle-plays or mysteries acted by the town guilds; the 
twenty-four Chester plays by the monk Higden, the tliirty- 
two W’^akeiield plays (or “ Xownelcy Mysteries ”), and the 
forty-two Coventry plays. 

The change to tho poems of Ciiauceu (elsewhere de- 
scribed) is like a burst of sunlight to tho student. His 
fine taste and his wonderful power of sketching character, 
joined to a command of language and an ability to make tho 
best of botli sources of our tongue never before seen, nmdo 
Cliaucer unknowingly tlie founder of our modem English 
language and literature. With him wrote his friend whom 
ho styles the “ moral Gower,” but in a stylo far different. 
Nearer rival is tho great priest, founder of the Lollards, 
reformer before tlie Reformation, the dauntless Wickliffb 
with his vigorous tracts and his splendid Biblo (finished in 
1880). “If Cliaucer is father of our later English 
poetry,” says the historian Green, “ Wickliffe is father of 
our later English prose.” Anyone who for the first time 
takes up a tract of Wickliffe's is astonished at the racy vigour 
of its style and the picturesqueness of its phraseology. 
Mandeville’s Travels was published in 1856, a book only 
second to Wicklifib as fixing English prose. Contemporary 
with the courtly Chaucer and tbe earnest WickUiTe, but very 
different from either, is the poet of the misery of the wretched 
poor. Langland’s “Piers Plowman ” is one long wail over 
hunger and toil, most fascinating in its intensity, and one 
of &e saddest poems ever written. It is our only real 
source of knowledge for tbe truly miserable state of tiie 
poor of England undw Edward HI. and Richard H., and 
affbrds some explanation of the peasant revolt under Jack 
Straw and Wat Tyler. 

Succeeding this noble group wo find a noteworthy circle 
of Scottish poets. James I., *^best poet among kings, 
best king among poets,” during his long captivity in Eng- 
land from 1405 to 1424, caught the English vein, and in 
his own siyle sang some fine songs, the best of thorn the 
“King's Qnhair,” and “Christ's Kirk of the Green.” 
After .him came William Dunbar and Gawidn Douglas, 
whose works am desesribed dsewhere ; and the drelo was 
closed by him m whom Scott ^gs in “ Marmion”-— 

^ Sir David Lindsay of the Mount, 

Lord Lyon Kin^t*arms.” 


Malory's “Morte d*Arthur” was ouo of the first Eng- 
lish books printed by Caxtou (about 1485), and will always 
have additional interest from having inspired Tennyson 
with his life-work, the “Idyls of the King.” It was 
a collection of the legends of the semi-mythical British 
king ^hur. Caxton himself was a diligent and worthy 
contributor to English literature. More’s “IJ topia” is another 
epoch-making book, perhaps less directly useful, however, 
than his “ Life and Reign of Edward V.,” written in 1513, 
as valuable as a record as it is channing as a book, and 
a great advance in stylo upon anything before. More hod 
succeeded Wolscyas chancellor, and a curious and amusing 
set of poems in jingling rhyme still remains to show tho 
detestation of the “ butcher’s sou of Ipswich,” his prede- 
cessor. These are the “Why come yc not to court,” 
(“ which court, the King’s court or Hampton court ? ”) and the 
“Colin Clout” of John Skelton, poet-laureate of Henry VIL, 
and formerly tutor to Prince Henry (Henry VIIL) Tho 
bold versifier poured out his vigorous invective from tho 
shelter of tho sanctuajy of Westminster, or his life had no 
doubt paid for his temerity. Ho died in 1529, tho year 
before the great clmneellor fell. 

Wickliffe’s Lollardry was bearing fruit elsewhere than with 
brave John Skelton, and the next c?ra is an era of trans- 
lations and sertrioiis. In 1.5*26 appeared TyndaVs Eng- 
lish New Testament, in 1580 Ids Pentateuch; in 1635 Cover- 
dale’s Bible, ill 1537 “Matthew’s” Bible (by Rogers), in 1589 
Cranmer’s or “ the Groat” Bible. (Tlie Authorized Version, 
or King .James’s Bible, appeared in 1611, and the Revised 
Version in our own day — tho New Testament in 1881 , tho 
Old Testament later.) By 1550 Latimer was preaching 
his deathless senmais, which were destined to “light such 
a candle by God's grace in England as shall never bo 
put out,” as be cried to his fellow-martyr Ridley at tho 
stake W'lien he was burned in 1555. John Foxe’s “Book 
of Martyrs,” written almost at tJie time of the Marian per- 
secution, w’liich it so scathingly records, is known to all 
readers by quotations such as the above of Latimer. It is 
a remarkable book, insomuch that tbe fierce light thrown 
upon the unhappy Mary has blinded ns altogctlier to tho 
fearful persecutions of both Henry VHI. against all who 
denied tho royal mjiremacy^ Roman Catholics or Protest- 
ants alike, and of Elizabeth ag^nst the Roman Catholics, 
more political than religious in its motives, and embracing 
indeed in a less degree the Puritans. 

The blaze of grandeur whicli marks the Elizabethan 
literature of England follows. To name “ Old Aschnm,” 
the queen’s schoolmaster, is to name “one of the freshest, 
truest spirits one has met with ; a scholar and a writer, 
yet a genuine man,” as Thomas Carlyle says. Wyatt and 
Surrey mark tho rise of Italian infiueiice, the one tho 
beginner of tho sonnet, the other the first to write blank 
verse. Spenser, tho poet of poets, blesses all posterity 
with tho shado\yy dreamland of the “FaSrie Queen,” 
and gives to versifiers the model of a stanza unrivalled for 
certain effects. Thomson, Burns (“Cottar's Saturday 
Night”), Campbell, Scott, Byron, Wordsworth, Shelley, 
Keats, all have produced some of their best works iu 
tlio Spenserian stanza. Sidney’s splendid “Arcadia” was 
written iu 1580, “ one of tho greatest monuments of tho 
abuse of intellectual power upon record,” as Hazlitt rather 
exaggeratedly, but not without truth, condemns it. His 
sonnets are treosnicd by all ; who does not know and love 
that beginning— 

** With how sad steps, O moon, thou climb’st the skies.” 

Hooker's “ Ecclesiastiool Polity *' rins like Sidney’s “ Ar- 
cadia,” and indeed much of the Elizabethan work, by 
over-gorgeousnoBB of style; but it is a magnificent book 
notwithstanding. Then Raleigh's “History of the World,”^ 
witli its almost unequalled conclusion, the apostrophe to 
“ eloquent, just, and mighty deatli,” which has “ drawn 
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together all the far-stretohed greatncBS, all the pride, 
cmelty, and ambition of man, and covered it all over with 
these two narrow words Hie jacet” What a noble frag- 
ment it is ! One notable characteristic of the Elizabethans 
was their daring enterprise. Witness these colossal frag- 
ments of Raleigh and Spenser, for the Faerie Queen” is but 
the smaller part of the projected work. Lyly’s “ Kupbues,” 
like More's ‘^Utopia,” has given a word (euphuistic) to , 
our langnage. Uis stilted style and affected conceits | 
are quizzed rather unmercifully by Shakspeare in “ Love’s I 
Labour Lost,” and by Sir Walter Scott in the ‘•Monastery.” I 

Lyly brings us to the plays, for he too was author of no 
less than nine. English tragedy begins with Sackville’s 
“Gorboduc” (1662), and English comedy with Udall’s 
“ Ralph Roister Doister” (1566). Marlowe struck a new 
chord, and as with Chaucer, so with hin), one seems at a 
hound to have come into a new horizon. Tho progress 
of the English drama has been elsewhere sketched [see 
Diuma] ; and tho brilliant circle of Greene, Peelc, Chap- 
man, Ben JotiHon, and Beaumont and Flef chcr, surround- 
ing the glory of the whole world of drama, our greatest 
and best, Siiaksveahe, need therefore but be named here. 

Succeeding the Elizabethan is an era of less splendour, 
hut yielding possibly a more general enjoyment and profit. 
Milton w’as the only poet of the highest eminence who 
Bourished in it ; but he by common consent stands next 
to Shakspeare. First among the writers of James and 
Charles’ time stands the great I^ird Bacon, whose delighifnl 
“Essays” we venture to say are known to far more of 
our readers than his “ Advancement of Learning ” or his 
“History of Henry VII.” Fuller’s “Worthies” is one of 
the host beloved books in our language, witty, quaint, in- 
genious, and never dull. One regrets, almost as if the mis- 
chance had happened to a personal friend, that he was not 
ermitted to live to receive the bishopric which awaited 
im at the Restoration. The earnestness which is lacking 
in Fuller, his only fault, is riclily made up in tho noble 
strains of Jeremy Taylor, supreme among our theologians. 
“Holy Living and Holy Dying” entitles him to the epithet 
lovingly bestowed on him, of the “ Shakspeare of English 
prose,” as it abounds in sublime description and touching 
grace and tenderness. Other books of this time, dear to 
us all, arc the charmingly quaint “ Compleat Angler ” of 
Master Izaak Walton, which appeared in 1656, Sir Thomas 
Browne’s “Keligio Medici,” and his still finer work on 
um burial (“ Hydriotaphia "), so rapturously admired os 
“ absolut ely beautiful ” by Carlyle. Hyde’s “ History of tlio 
Rebellion” (1707), abominably faulty in style and prejudiced 
in temper, is yet a fascinating book ; and its portraits are 
almost unequalled. Tho style of the “ Philosopher of 
Malmesbury,” Thomas Hobbes, once tho secretary of Lord 
Bacon, but afterwards the author of “I/jviatban” (1651), 
is admirable for tho work it had to do— short, clear, precise, 
and pithy. Wonderful to relate for a philosopher, he is 
invariably intfiJIigihIc. 

The poets of the Restoralijn, save Milton and Diyden, 
are now remombered only by a few charming poems. Love- 
lace’s “ Althsea,” Sir John Suckling’s “Wedding,” some of 
Herbert’s religious lyrics, and Herrick’s songs, are very 
delightful. Just before and in this era also occurs the curi- 
ous group of “ metaphysical” poets, full of strained phrases 
and “ witty conceits,” children of Lyly’s “ Euphues” and of 
Sidn^’s “ Arcadia” in &omo measure. They are Donne, 
Cowley, Denham, and Waller. But Cowley’s essays are 
fine prose, and some of Waller’s songs arc almost unique. 

Thcknezt step should be into the foul quagmire of the 
comic ^drania of the Restoration, ns it is called, wherein 
Dryden, Mrs, Aphra Bchn, Wycherley, Congreve, Farquhar, 
and Vanbrugh wallow, the almost nnbreathable air hardly 
utirred by any waft of fine feeling. The style was bor- 
rowed from France, had French fancy and wit but accom- 
panied the king from his exile! But this, as also the 


history of the last struggle of tragedy to regain the proud 
throne it bad filled under Elizabeth and James, by help 
of Dryden, Davenant, Otway, Rowe, and Lee, has been 
elsewhere recounted. [See Drama and also Dryden, Ac.] 
We may pass on, therefore, to the prose of Charles ll.’s time. 

The ago was full of plots and counterplots, and litera- 
ture bent itself to the various parties.^ On the royalist 
side tho glorious Diyden, now at last in his element ; and 
Butler's long sarcasm against the Puritans in doggerel verse 
(tho well-known “Hudibras”) has given us many couplets 
of undying excellence, and in its own time was keenly 
relislicd from cover to cover. But now, while all men 
quote some twenty or thirty verses, few are found who have 
read the entire poem, and those few confess it to be tedious 
to modern minds. On the other side Burnet’s “ History 
of his own Times” is extremely amusing as well as valu- 
able, while his “History of the Reformation” (1679) was 
thought such a blow from the Puritan ranks, as to call forth 
the thanks of a Pnritan House of Commons. The Quaker 
Baxter’s “ Autobiography ” was strong on the same side, 
with the immortal “ Pilgrim’s Progress,” Banyan’s prison 
work, and the “ Alarm to the Unconverted” of Alleyn, who 
died in gaol from over-punishmeiit. Richard Baxter’s 
“Saints’ Rest” and Buuyan’s “Pilgrim’s Progress” are 
works, too, that can never die as long as our present 
English is spoken; the laiignago of absolute truth hero 
speaks out in a way which charms and touches the heart 
of every one. Probably the “Pilgrim’s Progress” has, as 
Froude claims, affected the spiritual opinions of English- 
speaking folk more than any other book save the Bible. 
Ixicke’s philosophical works, such as the “Essay on the 
Human Understanding ” (1689), mark the transition to a 
now and more wholesome time. Both the diarists of this 
lime, Pepys and Evelyn, are weary of the rottenness of the 
court of Charles. 

Tho Bo-callcd “ Augustan age” of our literature, from 
some fancied analogy to tlie times of Horaco and Virgil, or 
tho “age of Anne,” is a welcome relief from the Restoration 
era. This is the age of the Essay (elsewhere treated in 
detail), begun by Steele, and continued and perfected by 
Addison ; of brilliant political writing, by Temple, Swift, 
Bolingbroke, and Defoe — respectable in drama with Addi- 
son’s “ Cato,” and in philosophy with Berkeley’s works ; 
glorious in poetry with the never-equalled versification of 
Pope (for though few are deeply moved by that poet, all 
are compelled to admire his consummate art); delight- 
fully amusing with the letters of Lady Mary Wortley Mon- 
tague, of Pope, and of Walpole; fascinating with Defoe’s 
“ Robinson Crusoe ” and “ Colonel Jack,” and* with Swift’s 
“Tale of a Tub” and “ Gulliver’s Travel. ; ’’sweetened and 
purified by the hymns of Wesley and Cowper. Pope died 
in 1744 ; the sceptre of literature passed to Samuel Johnson, 
and under him the brilliancy changed to solid worth, per- 
haps not for the worse. To Dr. Johnson is due tho pre- 
eminent service of freeing our literature from the shackles 
of the groat, l^ractically all tho men hitherto named, 
except Langland and Defoe, were either themselves of the 
aristocracy or were dependent upon it. In one sense Pope 
also may he added to the list. But Johnson it was who 
first maintained, and with success, the dignity of letters as 
a profession. Diyden had been thrashed, Defoe bad been 
pilloried, Swift exiled, Butler starved; Johnson was the 
first who lived honestly by honest literaiy work. There is 
no one who cares much for Johnson’s ponderous style now, 
but there is also no one who does not admire the learned 
author of the “ English Dictionary,” so poor that at the close 
of liis great work he hod to go to prison for a debt of X6, 
and few who do not respect and almost love his veraofous 
old age. Boswell’s “Life of Johnson,” plough a book 
almost witliont literaiy merit, is as faithful as a photograph, 
'and still retains for us its interest unabated. Goldsmith’s 
poems, comedies, and above all his “ Vicar of Wakefield,” 
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eurpatig the Ramblers” and ^^Rosselas” the Ijondon” 
and Irene” of his ponderous friend in the fancy of to-day. 
With Goldsmith and Johnson were associated Reynolds tlie 
painter, Garrick the Shakspearian actor, and Burke the 
statesman, in a sort of dob, a very choice circle of /^enttine 
friends, all men of genius. It may bo questioned whether 
the speeches of the latter have ever been surpassed. 
Passages of Edmund Burke once read never leave the 
mind ; of such are his “ age of chivalry is gone,” his 
description of the terrible French Revolution, &c. At 
this time, too, the cider Pitt delivered those splendid 
orations which have unfortunately been too scantily re- 
ported. Gray, Collins, Young, Allan Ramsay, Thomson, 
Ohatterton, and Oowper wrote poetry which, especially 
that of the first and last, is still food for the readers of 
to-day. Bums, who died in 1796, lives and will live in 
our verv hearts. Adam Smith in 1776 founded the science 
of political economy with his wonderful “Wealth of 
Nations,” excellent in style and lucid in arrangement. 
Following hard on Bnrko in his oration at the trial of 
Warren Hastings, and eclipsing Goldsmith with his 
Rivals” and “The School for Scandal,” Sheridan, as 
profligate as he was witty and versatile, threw away a 
genius which ought to have done more for our literature. 
This was an ago of philosophy, illustrated hymen like 
Hume, Hartley, Priestley, Reid, and Dugald Stewart ; and 
throe great histories we also owe to it — Hume's “ History 
of England,” Robertson’s “ Charles V.,” &c., and Gihl>on’8 
“ Decline and Fall of the Roman Empire.” With such 
gi-ave works may be mentioned the ever-fresh “ Analogy 
of Religion to the Constitution and Course of Nature” 
(1786) by Bisbop Butler, a very storehouse of allusions 
and quotations. The great novelists, Richardson, Fielding, 
and Smollett, with the lesser lights of Sterne and Madame 
D’Arblay, &c., form a prominent feature, showing a most 
healthy tone in this “ Augustan ” period. 

The classical style of Pope, Addison, and Goldsmith 
could no longer exist when the whole civilized world was 
thrown into tumult by the French Revolution of 1789. 
The early poems of Coleridge and Southey, the whole life 
of Byron and Shelley were aflame with it ; even the calm 
Wordsworth spent 1792 in France becoming acquainted 
with the Girondist chiefs. Bums, a government official, 
got into terrible trouble for shipping arms to the Conven- 
tion. Thus flashed upon our literature almost like a 
lightning-stroke a new era. Cliilde Harold ” and Don 
Jnan” revealed a side of the poetic feeling unthought of 
before, and superseded at once the pleasing chevalereaque 
poetry of Scott, which hod gained the public car. The 
world was no loser by this, for the elder poet cheerfully 
acknowledged the greatness of the new star and his 
inability to rival his fire, and himself, turning to a now 
sphere, began that immortal series of Waverley novels 
which have delighted and still delight with their 
healthy adventure and gallant chivalrous feeling all classes 
of our countrymen. But as France settled down, and it 
was found that after all the world had not been turned 
upside down, Southey and Coleridge relinquished their 
projected communistic scheme of a “pantisocracy” to be 
founded on the banks of the Susquehanna, and with 
Wordsworth poured forth from their retreat among the 
Cumberland lakes that beautiful collection of verse which 
Byron in vain attempted to ridicule out of existence as the 
“ Lake School.” Coleridge’s “ Ancient Mariner,” and Words- 
worth’s sonnets, lyrics, and larger pieces are enjoyed by 
thousands to-day, whilo the intense and brutal egotism 
of the greater poet steadily reduces the number of his 
admirers. Other poets of this later reaction are Campbell 
and Crabbe; the luscious verse of Keats is also a 
special glory of the time. 

The writers of the present day have fallen on evil times. 
Never was science so daring and q[)ecnlation so rife; the 
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steam engine has raised colossal fortunes in its train, 
materialism and atheism rear their heads unabashed, 
nothing is sacred, wholesale state confiscation of property 
is calmly discussed as if an ordinary piece of legislation— 
what has literatnro to do in such times? Tennyson takes 
refuge in an attempt at an English epic; Browning 
analyses emotions of men of all ages and countries save 
his own, making but few exceptions to this rule ; Carlyle 
and Ruskiii set their faces steadily towards the past, 
Matthew Arnold lives in the classic world, William Morris 
in tlic ancient mytliology ; Mrs. Browning and Swinburne 
almost alone altc'tnpt the problems of the age, and fril in 
the attempt. The poetry of the steam engine has still to 
be evolved. But that tliis ago, though not directly poetical, 
is an ago of vaster possibilities than ever loomed before is 
abundantly shown by the unequalled speculations in phi- 
Josopliy of Mill, Spencer, and Bain ; by the fairy-land of 
science revealed by Darwin, Tyndall, and Huxley ; by the 
revolution effected in astronomy, chemistry, &c* ; or by the 
rise of a new geology, a new biology, a now sociolo^, &c., 
each with its numerous eloquent masters ond disciples. 
Literature is shifting its ground, possibly taking up higher 
ground — we who live during the process cannot be the 
jndges, but we would fain hope so. 

Meanwhile, as might bo expected of an nnpoetical. 
practienl, many-sided life like tlie present, it is an age of 
novels. Jane Austen, Charlotte Bronte, George Eliot are 
pre-eminent and have countless minor followers (longo 
2Vi^erua2^o)(MAt}ieir own sex ; Lytton, Thackeray, Dickens, 
Kingsley, Brack, Trollope, Wilkie Collins, George Meredith, 
and Sliorlhouse ore among tho greatest male novelists, and 
from America come Poe, Hawthorn, and James. At least 
if we sbrnetimes think we fall beneath our fathers in the 
quality of our literature, tho quantity and variety are such 
as never before was dreamt of. The number of con- 
temporary newspapers, magazines, &c., is prodigious, and 
huge circulating libraries scarcely supply the voracious 
mnw of an all-reading society, 

SNORAZXJEDy a style of border in heraldry, indented 
with semicircles. 

SNORAVING, tlie art of executing designs by incision 
on plates of copper, steel, wood, or other substance, for 
ornament or for obtaining therefrom impressions or prints 
upon paper or wax, &c. See allso Camko, Dik-binking. 

From the book of Exodus we learn that when Moses 
had liberated the Jews from Egyptian bondage, bo was 
cximmanded to “ make a plate of pure gold, and grave upon 
it, like tho engravings of a signet. Holiness to tho Lord.” 
Ho was also commanded to take two onyx stones, and 
grave on them the names of the children of Israel, accord- 
ing to their birth; with the work of an engraver in stone, 
like tho engravings of a signet.” Both these passages 
distinctly imply the practice of gem and seal engraving, 
and also of engraving on metal plates. From Herodotus 
(v. 49) wo learn that one of the earliest uses to which en- 
graving was applied among the Greeks was the delineation 
of maps on metal plates. Some of tho Egyptian hiero- 
glyphic inscriptions are evidently executed with instruments 
similar to those now in use. Some of the lines narrowing 
downwards have clearly been cut with tlie lozenge-shaped 
graver now chiefly used; but other lines, being of the same 
width threngh their whole depth, must have been produced 
with that species of graver called a scooper, still used for 
effecting broad incisions. It is believed that some of the 
relics of Etruscan art in the Britisli Museum are of as 
high antiquity as any existing specimens of engraring. 
In India, also, the art of engraving on plates of copper 
appears to have been practised long before the Ghriauan 
era. It would appear that it was there customary to 
ratify grants of land by deeds of transfer actually en^ven • 
on plates of copper, as we now write them on flduna of 
parchment. 
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In England, before tlie Conquest, man/ of the bncklcs, 
clasps, rings, and militaiy accoutrements were engraved. 
Ill the Museum of Oxford is praserved a fine!/ engraved 
gold jewel, which belonged to Alfred the Great. About 
the twelfth centur/ was introduced the art of engraving 
sepulchral brasses. The/ are executed entirely with the 
graver, and in the same manner that a copperplate is now 
engraved. 

Wo now approach the period wh(Mi tlie invention of 
printing gave to engraving a new direction. The first 
prints were obtained from engraved wood blocks. The 
earliest with a date attached to it is one known as the St. 
Christopher, dated 142i). No impression from an engraved 
plate has been found with a date anterior to 1440, when 
the art was first practised by Toininuso Fiiiiguerra, a Flor- 
entine goldsmith. Many of the Italian goldsniiths wero 
niellatoriy or workers in nitUo — a mode of ornamental 
engi'aving usually performed on silver plates — the design 
engraved on which was afterwards filled in with a black 
composition. The practice of tiying his work by taking 
ail impression from the engraved design with ink on mois- 
t(‘iu'd paper suggested the art of engraving pictures to 
Fiiiiguerra. When once established, the new art was eagerly 
takim up by Baldinl, Botticelli, Pollajuoli, and Mantegna; 
fuitlin Germany by Martin Schoeiigauer, Israel van Mecheln, 
and Wohlgemuth. The first hook printed at Koine (an edition 
of Ptolemy’s Geography) was illustrated by the first plate 
^graving* ^ twenty- seven in number, which were maps, 
and were executed there by two Germans, Sweynheym and 
Buckink. This work is dated 1478, but was cuiiimeiiccd 
in 1472. Another early work was an edition of Dante’s 

Inferno,” published at Florence in 1481, and embellished 
with engravings by Baccio Baldini, after the designs of 
Botticelli. 

One of the best engravers in Italy in the early part of 
the sixteenth century was Marc Antonio Uaimondi, who 
studied under Krancia and Buplmel. Uis great merit lay 
in t he correctness and beauty of his outline. He engraved 
mnny of Kaphacl’s pictures. He was succeeded in Italy by 
Agostino de Musis, Marco da Bavenna, Curaglio, Giulio 
B^nasone, and Enea Vico, all pupils of Marc Antonio; 
Giorgio Ghisi of Mantua, and his relatives Diana and Adam 
Ghisi, Cornelius Coit, &c. The principal painters who 
lm\'o practised engraving in Italy are Agostino Carracci, 
Spagnoletto, Guercino, Salvator liosa, Claude Dorraine, 
Ciiualctto, Piranesi, &c. 

In Germany engraving made more rapid strides towards 
excellence in the mechanical parts of it ; and at the com- 
mencement of the sixteenth century appeared Albrecht 
DUrer, a man whose* universality of talent extended tho 
boundaries of every department of art, and carried all to a 
degree of perfection previously unknown in that country. 
[See DBkea.] Ho had great command of tlie graver, and 
carried his plates to a much liigher degree of finish than 
his Italian contempoa.irics. Ho is also believed to have 
invented the ai‘t ut etching by corrosion; three of his 
specimens are dated 1515, 151 G, and 1518 respectively. 
On examining the etchings of Albrcrlit DUrer we see that 
they have all been cornoded at one biting-in which suffi- 
ciently explains their monotonous appearance, and proves 
that “ stopping-out ” was not then understood. The prin- 
cipal German engravers after DUrer aie Aldegraf, the 
Boehms, tho Colfcrts, Solis, &c. 

LUcas Jacobs, best known by tho name of Lucas van 
Lctyden, was the father of the Dutcli and Flemish schools, 
I and the contemporary and friend, almost the equal, of 
Albrecht DUrer. After Van Leyden the art was main- 
tained in the Low Conntries by the Wieriuxes, the Sadclers, 
and many more, whose 'N/orks are multifariuns and em- 
n brace every class of subject To mention tho painters of 
this scliool from whose hands wo also have etcbingS^would 
be to name nearly all the most eminent painters belonging 


to it; Rembrandt, Vandyck, Berghem, Cuyp, Buysdael, 
Ostade, Vandervelde, with many others. Of these Rem- 
brandt is equalled only by DUrer as an etcher, if indeed by 
him. The marvellous productions of bis needle are the 
delight of every connoisseur. 

In France engraving has been practised with pre- 
eminent success iu the departments of history and por- 
traiture. The celebrity of the schooftlates from the time 
of Louis XIV. The family of the Audrans produced six 
eminent engravers; but of these the most distinguished 
was Gerard Audran, who was the first engraver who suc- 
cessfully united, to any extent, the use of the graver and. 
etching-point. Gerard Edelinck, although born at Ant- 
werp, may be fairly considered of tlie French school, and 
was an engraver of the highest order. In portrait Nan- 
teuil is no less celebrated than his contemporaries. The 
Drevots, John Louis Roulett, Le Clerc, Simoneau, Ohereau 
Cochin, Dupuis, Beauvais, Balechou, Le Bas, John George* 
Wille, are among the best of the other French engravers. 

Tho English school of engraving dates only fi-om about 
the middle of the eighteenth century, previous to whiclt 
those who practised the art in England were chieily 
foreigners. 

Hogarth engraved practically all his own pictures in a 
fine bold style, well suiting the subjects and their coarse 
free humour. Sir Robert Strange excelled in portrait 
engraving; Woollct in landscape. Mezzotint, although 
not strictly bom among us, has been in no other country 
practised with a degree of success at all approaching that 
attained by M^Ardell, Earlom, Smith, Valentine, Green, 
and others iu England in tho eighteenth century. Bar- 
tulozzi, Ryland, Sharpe, Paul Skiidby, Middiinan, Milton, 
Filler, and Raiinbach are among the must eminent of 
deceased line engravers. 

Engravings for the production of impressions on paper 
are divided into two wholly distinct classes — plate engrav- 
ing (usually called copperplate) and wood engraving. In * 
the first of these the lines intended to print are incised on 
the plato of copper or steel, which is subsequently entirely 
coated with a very stiff ink, which is then removed from 
tho face of the plate by wiping it first with a cloth and then 
polishing it witli the hand itself. The incised lines alone 
retain the ink which filled them, and when a piece of damp* 
paper is laid on the face of the plate, and the whole passed 
through a cylinder press provided with a thick and soft 
blanket, tlie paper adheres to and lifts the ink from tho 
lines of tho engraving, giving tho most perfect impression, 
which has yet been attained by any printing process. It 
will bo perceived, however, that this process is very slow, 
and as it demands great skill iu t le printing, costly. 

It was early perceived tliat if an engraving could be pro- 
duced in relief, like a printing type, it might be printed in 
the same way as type, by simply inking the surface and 
pressing tho paper on it by suitable mechanism. This is 
the object of the system of wood engraving, in which the 
design first drawn on the surface of a smooth block of 
box or oilier close-grained wood (cut so that tlie fibres rum 
at right angles to the surface). All tho surface is then re- 
moved by the engraver except those portions which are to 
appear in black. Printing ink, a stift* substance somewhat 
like oil colour, being applied to the surface with an olastio 
roller, adheres only to these raised lines, the quantity on. 
the surface of the roller being too small to fill up the hol- 
lows cut by tho graver, and an impression is then printed on* 
paper in the same way as from a page of type. 

In practice many precautions have to bo taken in print- 
ing wood engravings, which shall be noticed under the* 
article Printing, but the above account will sufficiently ex- 
plrin the principles on which is hosed an art that bas attalnedi 
a remarkable degree of perfoction in our own day. 

In its earlier developments, however, the results obtained, 
by this process were so rude tliat, though the oldei* of the- 
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two, it was almost entirely neglected in favour of the vari- 
ous modifications of copperplate engraving^ which ati>nGo 
Attained, in the hands of the Italian line engravers, perhaps 
the highest degree of perfection it has ever reached. 

This process includes the live distinct styles — line engrav- 
ing, etching, aquatint, mezzotint, and stipple. Line en- 
raving is the old^st of these. The principal instrument 
employed is the graver or burin, which is usually of the 
form of a quadrangular prism, fitted into a short handle. 
The square graver is used in cutting broad lines, and the 
lozenge-shaped for more delicate ones. In making the 
incision it is pushed forward in the direction of the lino 
required, being held by the handle at an angle very slightly 
inclined to the plane of the copper or steel plate. An in- 
strument called a scraper is required to scrape off the barb 
or burr which is formed by the action of the graver and dry 
point. aA roll of cloth dipped in oil, called the rubber^ is 
also used to make the surface snuooth. Tlie hvmisher is 
used to polish the plate and to erase any scratches which | 
it may accidentally receive, and also to make lighter any part | 
of the work which may have been made too dark. The dry 
point does not, like the graver, cut the copper clean out, 
but throws it up on each side of the line produced by its 
progiTss through the metal, producing a burr which is often 
allowed to remain. As above mentioned, the finest works of 
the early engravers were produced in this way. It is, how- 
ever, obvious that a great amount of careful and delicate 
manual labour was required to cut every line of which an 
engraving consists, and to reduce it the process of etching 
was invented, which consists in biting out by cliemical means 
the portions of the plate from wliiclt a protective varnish or 
ground has been removed by the etching^needle, Tlicso 
instruments are nearly Bimilar in appearance to sewing- 
needles, hut fixed into handles 4 or 5 inches long; some 
arc made of an oval fonn, to produce broader lines. The 
etching ground is a substance composed of wax, asphal- 
tuin, gum mastic, resin, &c., incorporated by melting over 
a fire, and capable of rcHistiiig the action of nitric acid ; it 
is applied by the aid of heat, so as to lie in a thin stratum 
on the copper. To transfer the design to the copper an out- 
line is made with a hlacklead pencil or red chalk on a piece 
of paper, and laid with the face downwards on the etching- 
ground ; the whole is then passed through a rolling press, 
the effect oi which is to transfer nii impression of the out- 
line to the prepared ground. After this the design is 
executed with the etching-needles, which remove the 
ground fi*om the copper wherever they pass, and expose it 
to the action of the acid during the process of biting-in. 
The nitric acid continues on the pinto until the fainter 
parts are supposed to bo corroded sufficiently deep ; after 
which it is poured off, the plate washed with water, and 
left to dry. The parts which are hitten-in enough are 
now covered with what is called stopping-ground^ which 
is a mixture of lampblack and Venice turpentine; this is 
applied with a camel-hair pencil, and allowed to di-y. After 
this the acid is again poured on, and this process of stop- 
ping-out and biting-in is repeated till the darkest parts 
are sufficiently corroded. Modern line engravings are 
produced by a combination of the two processes above 
desci'ibed. ^ The prindpal parts of the engraving are first 
executed with the etdnng-nccdle, and bitten in once or 
twice until nearly the requisite force is obtained. The 
gi’avor is then brought into use to clear and deepen the lines 
whereon that may appear necessary. Where very fine 
parellel lines are required, as in skies, &c., a machine is 
generally employed, which rules them with a diamond point 
before the biting takes place. 

Etching as practised hy artists, however, is a very different 
process, and m«|r he defined as the superaddition of the chem- 
ical process of corrosion to a drawing produced on the plate 
direct with the etching-necdlc in place of a pencil. In this 
way every toudi of the artist is reproduced in the print 


without the int^ention of any other mind or band as on 
interpreter of his meaning. Etchings from a skilful hand 
have therefore a high value as works of art, and have of 
late years rapidly risen in public esteem. It is perhaps 
unfortunate that the artist is somewhat hampered by the 
necessity of having to make his drawing reversed os regards 
right and left if ho wishes it to appear in its natural posi- 
tion in the print. Considerable skill is required both in 
the management of tlio needle and in the biting-in, which 
latter part of the process may, however, bo conducted hy a 
professional engraver; but in the main the process resembles 
drawing, iuasmnch as each stroke of the etching-needle 
appears as a black line in the print. . The printing of 
etchings requires unusual skill on the printer’s part. In 
many cases the ink is not whoUy removed from the face of 
the plato, a smear or stain being permitted to remain on 
certain parts to lieighteii the effect of the drawing. The 
dry point is sometimes made use of, and the burr produced 
by it allowed to remain as adding to the effect of the line. 
It is obvious that comparatively few impressions in the 
liighest state of perfection can be obtained from each plate, 
ns they suffer much from the wear of printing. 

Aquatint (a compound of two Latin words, aqua^ water, 
and tinctns^ stained) is an itnitution of water-colour or 
India-ink drawings. The inventor, a German artist named 
Le Prince, was horn at Metz in 1728. His method was 
to sift black resin over a clc‘nn copper plate ; the resin was 
fixed by a moderate heat sufficient to make the dust adhere 
without fluxing or becoming an even varnish: he thus 
formed a gi'aimlated surface on the plate, usually called 
a ground^ whicli «uffen‘d little from the action of the 
diluted acid, yet allowed it to corrode freely in the small 
spaces left between the grains of the resin, Mrs. Catherine 
Prestel, also a German, improved mneb upon the meagre 
works of Le Prince, and executed several largo works with 
so much success that little more was found wanting than 
a ground that would adhere better to the plate and yield a 
greater number of impressions ; this was effected by dis- 
solving the resin in alcohol, and then pouring the mixture 
over the plate, the quantity of resin determining the coorso- 
iicHS or fineness of the gi*aiii. The design intended to bo 
engraved is transferred to the ground from a pencil or red 
chalk outline in tlie same way as for etching. A border 
or wall of wax (formed of Burgundy pitch, bccB’-wax, and 
Kweet-oil), about an inch in depth, is then placed round 
the margin of the plate. The completion of the design is 
resumed by stopping out the highest lights on the edges of 
clouds, water, &c., with varnish. The plate is now covered 
with the diluted nitric acid until it is corroded to a suffi- 
cient extent to represent the liglitcst shadows. These are 
then stopped out with varnish, generally of a different 
colour from that first used, and the process of biting-in 
ri’peated. Tlicn tho stopping-ont is carried a stage furtlier, 
until finally tho deepest shadows have attained their proper 
depth. The acid slnmhl bo strengthened a veiy little after 
each application. A proof is then taken, and tho plato 
finished with the buniishcr, proviouslv filling the whole 
plato with powdered wliite lend, by which it can bo seen 
how mucli has been burnished down. 

Mezzotint , — There has been much controversy os to the 
inventor of this kind of engraving. It has generally been 
ascribed to Prince Rupert, but the real author was Louis 
von Siegen, a lieutenant-colonel in the service of the Land'- 
grave of Hesse- Cossel, from whom Prince Rupert learned 
the secret, and brought it with him to England when he 
came over a second time in the suite of Charles 11. Some 
curious and very rare prints purchased on tho Continent, 
and now deposited in the British Museum, have placed the 
cKaims of Von Siegen beyond doubt. In this style of en- 
graving the surface of tlie plate is first indented or hadeed 
all over by the action of an instrument something like a 
chisel, with a toothed or serrated edge, called a cradle^ or 
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mezzotint ff rounder. The barb or ronglmcss thus produceil 
retains the priiiting-iuk, and if in this state of preparation 
nil impression were taken from the plate upon paper it 
would be uniformly of a deep colour. 

The mezzotint ground having been laid the basinoss of 
tlie engraver properly commences. Having traced or drawn 
with a pencil or otlior instrument his outline upon the plate 
( unless indeed, as is sometimes tint case, this should have 
been etched by tlie ordinary process previous to the mezzo- 
tint ground having been laid), he proceeds to cut away the 
nap or ground, in conformity with tlio design, from all 
those parts which are not intended to ho perfectly black in 
the impression. The instruments required for this purpose 
are scrapers and burnishers. Witli the former he scrapes 
away more and more of the ground in proportion to the 
brightness of tlie light, and the bumislicrs are used to pro- 
duce perfect whiteness where it is required, ns the high 
lights on tlie forehead or tip of the nose, or white linen in 
a portrait, &c. As tli<! work proceeds it may he lilnckened 
with ink, applied with a printer's hall or otliei*wise, to as- 
certain the effect, after wliich the scraping may bo again 
proceeded with, the engraver taking care always to 
cuiuineiico wliero tlio strongest lights are iiiteiuled to 
apjx'ar. 

'J'lic leading difference between this ami all other modes 
of engraving consists in the fact that while the process in 
each of these is invariably from light to dark, in mezzotint 
Jt is from dark to light ; and even the veiy decjicst shades 
are produced, as we have seen, before the design is com- 
menced. Both aquatint and mezzotint have been compara- 
tively lltilo practised of l.lt^^ years, the general adoption of 
lithography and its superior advantages for this style of 
W'ork having displaced them. 

Stipple entfraving rcsenihlcs lino engraving in this, that 
the work is done by the graver alone, unaidetl by chemical 
means, but in place of lines flic effi?cts of light and sliadc 
are produced by a great nuiuher of small dots, usually ar- 
ranged in clusters. It is admirably ada^ititd for tlie represen- 
tation of sculptui'c or for Gie flesh in portraits, as it gives 
a softer effect than line engraving, and is generally coniiiied 
to these two classes of subjects. 

Wood engraving is the art of producing raised surfaces, 
by excision, on blocks of wood, from which inipressions can 
be transferred by means of a coloured pigment to paper or 
any oilier suitable medium, and generally applied to pic- 
torial representations of objects. 

'I'he Egyptians seem to have made a close approximation 
to printing in their wooden stamps, used for iiiipressing 
ciiaractors on clay or other ductile material, and printing 
from engraved wood blocks has been practised by the 
Chinest^ probably from the tenlli ccnlnry. 

In Europe the first application of the art took place in 
Germany, though the place is not exactly asccrtmiied, but 
it is BU]>pused to have been near Ntiruberg, about the closi 
of the fourteenth or h« ginning of the fiftecntli century. It 
was probably first employed in the production of playing- 
cards, Gie outlines of which were formed by impressions 
from woodcuts, and the colom-i ng filled up by hand. 

The oldest woodcut with a date known to bo in existence 
is of 1423. It represents St. Christopher carrying our 
Saviour on his shonldcrs across a river. It is by no means 
certain, howevoTj^ that this print is the most ancient speci- 
men wo p688CSB,^as there are sevcTal others which, from 
their greater rudeness, have been held to have superior 
claims to antiquity. 

f The art made rapid progress. The next great step was 
the production of block books and the adoption of movable 
letters ; and without entering into tlie disputed question of 
dates of the “ Biblia Pauperum,” the “ Historia Vir- 
the S}>eculnm Salvationis,” and others, the)^ suffi- 
ciently prove the extension of its nse, ahd many of the 
early books with movable types were illustrated with pic- 


torial woodcuts. Maps also were engraved on wood. In 
an edition of Ptolemy, printed in 1482 at XJhn, thei*o are 
twenty-seven ; and in a later edition, printed at Venice in 
1311, the outline, with the mountains and rivers, is in 
wood, wJiilo the names are printed with type and in two 
colours, no doubt by separate workings. In 1486 the im- 
provement known as cross-hatching^* by which the bold 
tind free effect of a pen drawing was endeavoured to be 
attained, was shown in Brcydenach's “ Travels,” printed at 
Mainz. This invention has been usually attributed to 
Michael Wohlgemuth, the master of Albrecht Dttrer. [See 
DuKKit. J Seven years later appeared the “ NUrnberg 
Chronicle,” also said to be by Wohlgemuth, but who pro- 
bably only furnished the designs. Their execution is in a very 
superior style to that of any existing contemporary produc- 
tion. Two ftic-similo specimens are given in .Ta(‘kson*s 
History and Practico of Wood Engraving.” 

The art had now attained an excellence which indneed 
aidists of celebrity and talent to select it as the means of 
conveying their designs to tho world. Among the most 
distinguished in this line was Albrecht DUrcr, whose pro- 
ductions ns a painter and un engraver on copper and wood 
are so numerous as to excite a doubt whether ho was actually 
the wood engras'cr himself, or whether lie only put the designs 
on tho blocks, leaving them fur other hands to exeeute. 

In the early part of the sixteenth century several artists 
of celebrity wc-re either designers on wood or engravers. 
Books also at this period were profusely illustrated. The 
art was chiefly practised in Germany, where it was patron- 
ized by tho Emperor Maximilian, for whom Burgkmair 
pit>duced the great work called “ The Triumphs of Maxi- 
milian.** The next great name in the annals of wood en- 
graving is that of Hans Holbein [see Hoi.wkin], whose 

Dance of Death ** was printed at Lyons in 1538, though 
Bartscb and Jackson deny that ho engraved on wood, and 
Mr. Douce even questions liis having been tho designer. < 
From about 1545 to 1580 wood engraving continued to he 
much used for illustrating books, in England chiefly by 
John Dnyc. From this period tliero is little to bo recorded 
of essential importance till the appearance of Bewick, 
to whom the revival of wood engraving is chiefly to bo 
attributed. 

Bewick’s best works were bis “British Quadrupeds ” and 
“British Birds” [1804), the last of which was reprinted in 
the year 1867, with impressions of tho original cuts. 
They are remarkable for their fidelity, expression, and 
artistic feeling. His most eminent pupils were Cleiinel, 
Nisbet, and William Harvey, the latter pf whom was equally 
skilful with the pencil and the burin. John Thomson and 
Robert Branston aro also names to bo remembered witli 
respect. A great impetus was given to the practice and 
jHipularity of the art in England by the establishment of tho 
Illustrated London News, which introduced to the public 
Bomo admirable engravers, as Samuel Williams, W. Jayson, 
W. Thoipos, and W. J. Linton, and as artists principally 
drawing for the wood, John Gilbert, Birket Foster, R. P, 
Leitch, and S. Read; and wood engraving has now attained, 
in the hands of the principal engravers, a remarkable degree 
of cxcclleiico, and has popularized the best designs of Millais, 
Maclisc, Sir J . Gilbert, Birket Foster, Pinwell, Small, Hough- 
ton, Harrison Weir, Wolf, and others. A glance at any of 
the illustrated works issued by the loading publishing firms 
of London and Edinburgh, or in France and the United 
States, will show what great improvements have been 
effected in this delightful art within the last century. 

The wood used by engravers is boxwood, on account of 
its close grain and firm texture ; it is principally imported 
from 7'urkcy. Having been made very smooth on the 
surface, and squared to a suitable size, itds covered with 
a preparation of water-colour Chinese white. The subject 
is tlien drawn in the usual way, the tints being washed in 
with India ink. 
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The tools employed by the engraver are gravers^ tint- 
tools^ and seoopers^ or cutting-out tools, arrangod in 
different sizes. With the gravers the outline, trees, fore- 
grounds, and all the bolder details are cut ; the tints, by 
which the proper colours or light and shado are obtained, 
can best be rendered with tint-tools; the parts not required 
to be printed are followed out witli the scoopers. The 
reader will, of course, understand that all the blanks or 
white parts of an engraving have been cut away in the 
block. 

The engraving being completed, the surface of the block 
is inked veiyr lightly with printing ink, and a piece of India 
})apor being laid upon it, an impression is taken by rubbing 
the paper with an instrument called a burnisher until it is 
fully printed. From this proof the engraver can judge 
whether any alterations are required, and what improve- 
inents §an be effected. 

Typographic Etching and Photo-mechanical Engrav- 
ing, — It is not surprising that attempts should have been 
made to adapt some of tlie chemical processes above de- 
scribed to the production of blocks for “ surface printing ” 
in the manner of a woodcut. But the difficulty lay in this, 
that the lines of the intended engraving mnst bo protected 
from the action of the corrosive liqnid, and those parts 
intended to print white attacked by it. After many un- 
succcsKfnl attempts the principal diflicultics have been so 
far overcome that nut only pen-and-ink sketches, maps, 
and other designs executed In line can bo reproduced in 
this way, but even drawings in chalk, giving much of the 
effect of a good lithographic drawing. 

The general principle on which the various processes for 
this purpose are based may be described as follows : — 

The design to be copied is cither drawn direct in a 
fatty ink on the surface of a metal (generally zinc) plate, 
or is transferred on to it in tl«c manner explained in the 
article LiTiioonAriiY. It may also be photographed, 
either to reduce or enlarge it, from the original, and 
transferred to the zinc, as described under riioTOGnAriiY. 
llie surface of the zinc having been pnipared as for zinco- 
graphy, when it is damped the lines of the drawing can be 
coated with a protective covering of very stiff ink from a 
roller, and the surface of tlie plato is then submitted to 
the action of the acid (or made the anode in an olcciro- 
depositing vat: see Electku-ciiemistuy). By this 
means a certain relief is obtained, but the action cannot 
bo carried very far, for fear of the finer lines being 
attacked from the sides or nnderbitten,** as it is called. 
This is guarded against by again rolling up the block with 
a stiff ink or varnish, adapted to melt on being heated. 
The plate is then warmed (as usual iu copperplate print- 
ing), and the melting varnish runs down the sides of the 
now raised lines, thus protecting them from the action of 
the acid. This process may bo repeated several times, 
but it is generally advisable to complete the lowering of 
the larger blank spaces by tools, as the finer lines are apt 
to suffer, iu spite of all precautions, if the etching is carried 
very far. 

By this process blocks can be reproduced from an artist's 
drawing in a man^ellously short space of time, as has been 
frequently exemplified in our illustrated papers, and they 
have the farther advantage of being exact facsimiles of 
these drawings if they have been transferred to the metal 
plate bv photography or the transfer process. 

In the annexed Plate we give examples of four of the 
different styles of engraving, namely, line engraving, etching, 
as preliminary to the production uf a line engraving, mezzo- 
tint, and aquatint The various iuteresting but somewhat 
complicated processea for photo-mechanicoi engraving will 
be described uttlor Pkotogbapht. Wood-engraving is 
too well known to require special examples. 

ItNBAlUCOM'XOt in music, is the term said to be used 
to describe a change of name without a change of note. 


Thus a change from Db to CJJ is an onliannonic inflexion. 
But strictly, on voices, violins, horns, &c, tbei'e is in this 
Bonso no such tiling as an enharmonic change ; for, as is 
shown iu Tkmi*kkam£ny, and I>b arc not the, samo 
note, but quite different notes, if only the music be truly 
in*tnne, and it is merely the exigences of the organ and 
pianoforte which have brought about such a confusion in 
musical language. Enharmonic inflexions, then, accurately 
speaking, are tliose small adjustments less than cliromatio 
inflexions required to pass from any note to one the nearest 
possible to it in pitch in a new key. If wo modulate from 
G to D, we can do so by snbstituting G^, a note in the key 
of D, for Dbi a note a little above it, but which is in the 
key of G, and not in D at all. The two notes being repre- 
sented by one on the pianoforte, tho change is in that 
iustmmont one of name and writing only, but it is not so 
with voices and such instrnmonts as have a perfect com- 
mand over tho intonation of their scales. 

Tho ancient Greek enharmonic scale was a variety of tho 
chromatic. Taking the diatonic Greek Hypodorian scale, 
our scale of A minor with a minor Seventh, the octave lyre 
would have its eight strings tlms tuned — 

A B G I) E F G A. 

To convert this to ancient chromatic the strings of the 
fourth and seventh notes were lowered and made to take 
the place of semitones above tho third and sixth, thus — 

A B C CS E F F}t A. 

This will he found, if G and F are disregarded, to give the 
well-known Scotch scale,” or scale of the five black notes 
of tho pianoforte. If, however, instead of lowering the 
fourth and seventh strings halfway down to the third and 
sixth, the ancient Greek lowered them altogether to that 
note, he obtained the following scale — 

A B C G E F P A. 

This was readily converted to the enharmonic by slightly 
lowering tho useless (original) third and sixth strings by 
a quarter-tone, to servo as grace notes before tho third and 
sixth proper. Such grace notes may be hoard — sort of 
graceful whine — in the Arab music of to-day; and violin- 
ists loo (and some singers) delight in a modification of the 
same effect, which they call a “mordant.” The ancient 
enharmonic scale (In Hypodorian, or A) stood thus there- 
fore, reprcbcutiug quarter-tones by the Greek asper (*) — 

A B • G E • F A. 

Aristotle says that gentlemen of his day preferred choruses 
in the enhunnonic genus (vocal music of course, omitting 
the grace-notes or quarter-tones of the lyre), as being the 
eoNicBt of any to sing. 

XNZG'BIA (Gr. ainigma'), a term for what is commonly 
called a riddle. It is the description of a thing by certain 
of its qualities, selected and disposed with tho object of 
hiding what the tiling is, mid of occasioning its discovery 
to como os a surprise. The object of a direct statement is 
to convey information ; that of an enigma is to exercise the 
ingenuity. Tho former, in its simplest and most leptimato 
form, has only to be received by tho mind ; tho latter de- 
mands to be solved. Tho term was probably used origi- 
nally to describe any short composition, such as an apologue 
or fable, or other portable sample of wisdom or entertain- 
ment. Enigma is something dark and obscure^ and tho 
conesponding verb (ainittestkai) always means to speak 
enigmatically^ ae(*ording to our meaning of the word, or to 
speak with a certain degree of mystexy and obsourify. 
Byron's enigma on tho letter H is usually considered tho^ 
finest specimen of this kind of puzzle : — 

**'Twas whispered In Aoaven. *twas muttered in Aell, 

And ccAo caught faintly the aound as it fell,” &e. 
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KNLZST'BCENT, in law, the act of entering into the 
military or naval service. In this country enlistment is 
entirely voluntary. No person enlisting is allowed to be 
sworn before a magistrate in less than twenty-four hours 
after enlistment, and ho is then permitted to withdraw 
upon retiiniing any bounty money he has ivsceived, afid 
paying, in addition, 21s. costs. See Aumy. 

liN'KlSv until 1886 a parliamentary borough of Ire- 
land, in countv Glare, of which it i.s the county town, 
on the south bank of the Fergus, about 3 miles above 
the village of Clare, and 1 .64 from Dublin by the Great 
Southern and Western Railway. Ennis is an ancient town, 
the chief pari of which lies linddlcd together in narrow 
streets close to the river. It has, liowcvcr, been mucli 
improved and several new buildings erected. The court- 
house, cxiunty prison, county infirmary, fever hospital, 
union workhouse, market-house, public library, aud some 
handsome banks aro tbo cliief public buildings. The Pro- 
testant Episcopal church was formed out of the mins of a 
Franciscan abbey, founded in 1240. The Roman Catholic 
chapel is large, and is considered the cathedral of Killaloe 
diocese. There arc meeting-houses of l^rcsbyterians and 
Methodists, and endowed and national schools. A county 
lunatic asylum is near fhe town. A very largo statuo of 
Daniel O’Connell, by Cahill, was inaugurated in 1863. 
There aro four bridges over the Fergus. Agricultural 
produce is brought to Ennis, wlieiiee it is forwarded by 
lighters for shipment to Clare. I'hore are some large flour 
mills, but no manufactures of importance. Tlie assizes for 
the county are hold in the town, and also quarter and 
petty sessions. Until the Redistribution Act of 1885 
Ennis returned one member to Parliament. The population 
in 1881 was 6307. 

SNNIBGOR'THY, a market-town of Ireland, in the 
county of, and 14 miles N. by W. from Wexford by rail- 
way, is situated on both sides of tlio Slaney, at the head of 
its tide navigation. Barges of considerable size como up 
from Wexford with coals, timber, &c., and return with 
agricultural produce. There we two quays, and a bridge 
over the river. The more ancient and principal part of the 
town stands on the side of a steep hill, the houses rising 
irregularly above cacli other. The principal buildings are 
a court-house, market-house, handsome church, large modem 
Roman Catholic clmpcl, built from the designs of Pugin, a 
convent, and meeting-houses for Quakers and Methodists. 
It has some breweries, tanneries, flour mills, and numer- 
ous corn stores. There is a large trade in corn and other 
agricultural produce. The centre of the town is clean and 
orderly, and has many respectable houses, but tlie suburbs 
consist of poor cabins. The scenery in the vicinity is 
beautiful. The strong Norman castle, to which the place 
owes its existence, is still entire, though it was originally 
erected about the end of the twelfth century. At one 
period it belonged to Spenser tlie poet, to whom it was 
granted by Queen Eh/abeth. Enniscorthy was captured 
by the rebels in 1798, but they were finally defeated at 
Vinegar Hill, about 12 miles distant, and many of them 
were executed in retaliation for the atrocities they had 
committed in^the town of Wexford. The population in 1881 
was 6666. 

SNXnSKZLXEN, an assize town, and until 1886 a 
parliamentary borj^agh of Ireland, is beautifully situated in 
county Fermanagh, on an island in the narrow channel 
which connects the upper and lower lakes of Lough Emo, 
101 miles N.W. from Dublin. It is connected with Lou- 
llonderry and Dundalk by railway. The town contains a 
county court-house, and has a handsome parish church, 
Roman Catholic chapel, a Presbyterian and two Methodist 
meeting-houses. It has also a linen-holi, a union work- 
house, two barracks, a savings bank, and. three nalponal 
schools. In the vicinity is Hie royid school of Portora, 
founded by Chaxlos L, and liberally endowed. The town 


has a good retail trade, a considerable corn-market, and a 
small manufacture of leather. Timber, coals, and other 
nriicles aro conveyed by barges from Belleek, a small tow'n 
at the foot of the lower lake, to Enniskillen, and a small 
iteamcr runs between it and tbo Ulster Canal, which con- 
nects the upper lake with Lough Neagh. Enniskillen 
returns one member to Parliainont. ^ho population in 
1881 was 6712, mid the number of electors 420. From 
its position the possession of Enniskillen has always 
been of importance in Irish contests. It distinguishud 
itself daring the war of 1689 by Its attachment to the 
liberal side, and by its resisting and defeating a superior 
force sent to reduce it by James II. Part of the bravo 
defenders of Enniskillen were subsequently formed into a 
I’egimciit of cavalry, which still retains the name of the 
Enniskillen Dragoons. 

SN'NIUS, one of the first of the Latin poets, Uud held 
in such esteem among the Romans that the fastidious 
Cicero calls him “ our greatest poet*’ (jnimmut poeta nogter^^ 
was bom in Calabria, n.c. 239. He was therefore younger 
than Plautus and Nrovius. Calabria was indeed by origin 
a Crock and not an Italian population, and possibly it w.as 
through this that the Latin art, beginning in earnest with 
Ennius, a Greek by birth, took Greek art so exclusively for 
its models. Ennius served in the army, and his genius was 
discovered by Cato, his commander in Sardinia. Cato at 
once brought him to Rome. Here lie gained mudi notice, 
and was preceptor to many young Roman nobles, and on 
terms of intiinacry with tlndr parents. Scipio Africanus 
and Titus Flamininus, the first citizens of Rome, were close 
friends of Ennius. It is much to be regretted that few 
fragments of Ennius are left ; but a poet wlio invented Latin 
hexameters and prosodial verse, whom Virgil avowedly 
copied, and whom Horace ciillcd “the seqpnd Homer” 
(alttr JJomerug)j must have been a remarkable man. Ills 
great work was an epic poem on the history of Rome, a 
very largo part of wliich was occupied with what is de- 
scribed to us os a iniignificent account of Haiinibars carefT. 
Ennius wrote many tragedies, chiefly translations from the 
Greek of Euripides, and was fertile in epigrams, and in a 
curious mocking verso founded on the andent Satura^ or 
accented native Oscan verse. For the strong accents of his 
rugged predecessor Nsevius, Ennius substituted hexameters 
on the Greek model, but still keeping the variety of treatment 
and the mocking vein ; and thus he created the gatire. 
Excepting his elder contemporary Plautus, Ennius remains 
the oldest readable Latin writer ; we must always remember 
this, and the great reverence for ancestors which formed a 
paii of the Roman character, in et timatiug what the frag- 
ments would seem to ns to indicate aa on exaggerated 
opinion of the merits of this poet on the part of the writers 
of the Augustan age. The fragments of Ennius are best 
collected in tlic Amsterdam edition of 1707. 

X'NOCB, TBS BOOK OF, is one of those Hebrew 
Scriptures' which, with the Book of Wisdom, tlie Books of 
Tobit, Judith, Maccabees, and several others, were designated 
apocryphal. During the apostolic age the Book of Enoch 
was commonly read by Jews and Christians. St. Jude, in 
his catholic epistle, cites it as the work of a divine pro- 
phet Enoch the seventh from Adam prophesied, saying,” 
&c., yer, 14, 16) ; so TertulUan (“ De Idolatria refers it to 
the inspiration of the Holy Spirit; however, in anotlier 
treatise (“De Cultu Fosminarum **) he states that by some 
it was not received. IrensBus, Jerome, and other Fathers 
respectfully notice it, though not as canonical ; and Origen 
(“ Contra Celsnm,’* lib. v.) observes that in bis time it was 
not of great authority in the churches. It was extant among 
Christian writers until the eighth oentoiy, when it appears 
to have been lost Several fragments, hoi4%ver, remained, 
which, with a few citations collected from the Fathers and 
succeeding writers, supplied the only data for the critical 
discussions of scholan during several centuries. There 
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vraH, however, a tradition current that the book liad l^en 
prcHerved entire in Abyesinia, and thie proved to bo correct, 
for in 1773 Bruce brought witli him on hie return from 
Egypt three complete and boantiful MSS. of the book in 
the Ethiopic language. One of these he presented to the 
Biblioth^que du Roi at Paris, and another to the Bodleian 
Library at Oxfordt The translation had evidently been 
made from the Greek some time daring the fourth century, 
but the Greek version itself was a translation from the 
•original Hebrew (Ai*amaic). 

In its present form the book consists of six parts, con- 
taining in succession an account of the fall of the angels ; 
•of a journey of Enoch in company with an angel through 
the earth and lower heaven ; revelations of heaven and the 
world of spirits ; an explanation of tho movements of the 
heavenly bodies and the course of the seasons ; a vision of 
the kiii^doms of the earth and the setting up of the king- 
dom of Messiah ; and finally, an account of tlie signs which 
Attended the birth of Noah, and a series of exhortations 
addressed to the children of Enoch founded upon the former 
part of the book. 

An English translation of this book was published by 
Hr. Lawrence, professor of Hebrew at Oxford, in 1821, and 
he also published the Ethiopic version in 1888. A later 
•edition, obtained by collating five manuscripts, was pub- 
lished by Dr. A. Hillman in 1861, and two years later he 
published a German translation with an introduction and 
commentaiy. 

EM&OL'MEMT is the registering, recording, or enter- 
ing a deed, judgment, recognizance, acknowledgment, &c., 
in the Chancery, or any otiior of the superior or inferior 
courts being a court of record. The enrolling of a deed 
makes it a deed recorded. Various statutes have directed 
instruments to he enrolled, os tho 27 Henry Vlll. c. 16, 
relating to deeds of bargain and sale of freehold land; 
and the 58 George III. c. 141, relating to memorials of 
annuities, &c. All deeds also relating to property in the 
counties of York and Middlesex are registered in the regis- 
try-offices there established by statute. Under tho statute 
•of mortmain all deeds containing gifts of any interest in 
land to charitable purposes must be enrolled one year pre- 
vious to the death of the donor, otherwise they become 
null and void. 

ENSIGN. See BAiffNEit. 

BN'SHiAGB (Fr. rilo, a pit) is a process of storing 
the various grasses and other crops while green, and pre- 
serving them in this condition for consumption by cattle 
daring the winter months. Its utility proceeds upon tho 
assumption that the nearer fanners can make their winter 
feeding approach to the condition of summer grazing tho 
better it will be for the health of their stock, and the more 
they may be expected to thrive. It claims also the ad- 
vantage of dispensing with all anxiety about making hay 
while tho sun shines, as the grasses, &e., may be stored 
during any weather, wet being rather an advantage than 
otherwise. The system is said to be not so much a now 
idea as one of the lost arts which has been improved and 
adapted to the requirements of modern civilization — ^tbe 
process being seemingly os old as the hills, though as a prac- 
tice of modem fanning one of quite recent adoption. Green 
food, grass, and oven leaves, such as those of the mulberry, 
have been stored, salted, and preserved in many countries, 
notably in Hungary and in tho Steppes of Russia, for all 
the years of this century ; and it is believed that Vir^ 
refers to the process. It is, however, within the past few 
years that ensilage has been done on a large scale, and it 
was at the Ghfttean Bnrtin, in the department Loire-et- 
Oher^ that M. Goffiirt, in 1874, pitted Indian com in a 
cheap and satAfaotory manner. From time to time French 
a^nltnrists paid their visits of inspection, and some few 
fmlowed the example, but the practice did not become 
ceneral ; and it was reserved for Americans to take np the 


“now fashion” with enthusiasm, to build immense silos, 
write a book about it, and assert to tho world that ensilage 
was tho best winter food for stock, and especially for milch 
cows. Animals prefer, when they can choose, green keep 
to any food, and doubtless the health of cattle is improved 
when a proportion of fresh provender is given them. 

Ensilage may be defined in a few words as simply the 
placing of green herbage in a pit, wbidi is termed a silo, 
and in such position and circumstances as will first get rid 
of and peimanently exclude the destroying and corroding 
oxygen of the atmosphere. The silo is made cither above 
or below the ground, or partly in and partly out of tho 
ground. It ought to be as far as possible air and water- 
tight, and must be so constructed as to admit of great 
superincumbent pressure on the contents of the silo, this 
pressure being absolutely necessary to get rid of the inclosed 
air. The silo is intended for the storage and preservation 
of gi’ecn forage, which may be either wet or dry, and if 
properly constructed it allows of tho least possible change 
in substance of that w'hich is packed in it. The object of 
its construction is to supply the stock-fccdcr and daily 
farmer with nutritious j^ood for his stock, which can be 
secured independently of the state of the weather, and be 
convenient of access ut all seasons. 

M. Gofiart, to whom we have already referred, was the 
first to publish a work on the sabje^ct, and an English 
translation of it was brought out in America in 1879. The 
system was at once widely adopted in the state of New 
York, and in 1882 an ensilage conference was held, at 
which samples of stored forage were exhibited, chiefly maize, 
clover, rye, and various grasses. Some of those present 
suggested tho propriety of ensilaging nitrogenous fodder, 
such as lye and clover together, in order that cattle might 
be fed on tho product without grain. Others recommended 
that pease, oats, maize, and vetches might also bo ensilaged 
together. Every one of those who attended the congress 
was convinced that tho practice of ensilage would enor- 
mously increase the stock-bearing power of tho land. 

Subsequently Mr. Loring, United States minister of 
agriculture, addressed a circular containing a number of 
practical questions to those who were known to have 
adopted tho practice of ensilage. The replies were all 
highly favourable to the system, some of them afibrding 
remarkable testimony to its value. Ensilage, it was said, 
gave a vigour and healthy appearance not seen in hay-fed 
cattle. Milk and butter was made in winter as well as in 
summer, while stock was kept at half the expense of dry 
fodder. The cost of feeding on ensilage as against bay, 
roots, and meal was stated to be as one to throe. Colonel 
Holcx)t said that he was able by ensilage to keep four times 
tlie number of cows on the same acreage that he had been 
able to keep when he gave his animals green food in snm- 
mer and hay in winter. 

It is agreed by the best autliorities that the land of tlie 
United Kingdom does not produce one-half of what it is 
capable if properly cnltivated, and with the best grass- 
producing climate in the world it is not a little humiliating 
that we should be so largely dependent on America and 
other countries for our beef, mutton, pork, dieese, and 
butter. Large as are our importations of these items, 
competition from foreign sonrees can never bo so fierce 
with tliem as in the case of grain ; and the best hope of 
the British fanner for the future would appear, therefore, 
to consist in reducing the area of his land under grain crops, 
and correspondingly increasing the production of stou. 
There seems little doubt that in the course of such a process 
ensilage would prove to be to the fanner a boon of almost 
incalculable value. The anxiety, expense, and dU&onlty 
which haymaking involves in our uncertain dimate^ espsK 
dally in the case of late meadow hay, are all swept away 
by a process which not only renders the fanner perfectly 
Independent of the weather, but actually m akes wet weather- 
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At the usual time lor haymaking rather welcome than other- 
wise, inasmuch as grasses in a state of damp and wet arc 
then in best condition for the silo. Not only so, but a forage 
is thus provided which cattle prefer to hay, and upon which 
also they thrive vastly better. 

The cost of building silos is an important one in con- 
nection with the ensilage question. It would sccin at first 
sight that the cost of erecting a concrete or brick tank in 
which to compress and preserve green fodder could not 
amount to very much ; but as a matter of fact it is more 
than most farmers care to undertake, except with the 
certainty of its proving remunerative. There is one way, 
however, in which the worth of ensilage may be found by 
a comparatively inexpensive experiment; namely, by tliu 
eartb-silo. It may consist of a trench 6 feet deep and of 
any dimensions required. The green stuff is placed in tliis 
pit, covered with a layer of roofing felt, and then with 
earth, so as tu force the mass down with the necessary 
pressure. Such rough and ready silos have been tried with 
success, especially when care has been taken to put on 
enough pressure to exclude tlic air — a condition absolutely 
necessary in the case of any silo wliatever. If in this way 
the fanner proves for himself the value of ensilage, it will 
not then be difficult foi^him to calculate which is the best 
— tho pi*ecariuns, and, if modern hay-driers be adopted, 
expensive method of making hay, or the now system of 
storing green fodder in a properly constructed galvanized 
iron, brick, or concrete silo. 

Ensilage in America: its Prospects in Knglisli Agri- 
cultm'e, ” by Professor 'J'horold Uogers, M.P., I^ondon, 
1883; “Ensilage; its Origin, History, and Preactice,” by 
Henry Woods, Norwich and London, 1888 ; “Ensilage, a 
System for the Presentation of Forage Plants and Grasses,” 
London, 188 3.) 

SNBTATX^B, a mineral entering largely into tlio con- 
stitution of some so-callod basic rocks. It ciystallizes in 
the rhombic system, has a hardness of 5*5 and specific 
gravity of about 3*2, and varies in colour from whito to 
green. In composition it is silicate of magnesia 
(Mg 0 Si 02 ), but more or less of tho magnesia is generally 
replaced by protoxide of iron. When the amount of iron 
protoxide is considerable (5 to 12 per cent.), a distinct 
variety, bronzitc, is recognized, receiving its name from its 
hronze-liko lustre. It is found in many places, especially 
iu Moravia, the Harz Mountains, the Pyrenees, and near 
the Lizard. Tho mineral has also been found in meteorites. 

SNTAB'LATURB, that which in classical architecture 
is supported by tho column. It is divided into three ports; 
the architravg^ a beam-like member, resting immediately 
on tho capital of the column ; the frieze, a vertical surface, 
often decorated with leaf ornaments, or panelled by “ tri- 
glyphs,” and the panels filled witli figures, sometimes 
forming a long procession (as at the Parthenon); and tho 
cornice, a projecting raonlding or series of mouldings, 
crowning tim whole stnicture and considerably overhanging 
the other members. 

XMTAlli'. This term, applied to estates in land, pro- 
perly signifies a limited succession, one in which, owing to 
the will of the maker of Hic entail, the ordinary legal course 
of successioD is cut off, and tlio settlement of the land is 
caused to devolve upon a particular heir or series of heirs. 
Such a me^od of dealing with estates was known in an- 
cient precce, but the earliest definite legal fonns of entail 
that cw be found are sndii os appear under the later laws 
of Rome. In England entails were known in Saxon tiroes, 
l)efore the establishment of the feudal system, but among 
the Saxons the law of primogeniture was not recognized. 
The feudal law favoored male heirs, and required tlmt one 
heir only ^ould snooeed, so that estates began to be settled 
fipon a particular series of heirs, as to a map and the^brnrs 
male of his body. Originally when such a f^t of land was 
made and the donee had no heirs male of his body, or if 


after a male child was bom no alienation was made, the 
land reverted to the donor on the failure of heirs mole of 
the donee’s body. The gift was a conditional foe or a gift 
subject to a condition, but the right of reversion was con- 
stantly evaded by a sale and repurchase on tho birth of an 
heir, the law considering the condition purified when on 
heir was bom, so that the donee was Yreo to alienate tho 
estate. Tho Statute of Westminster the Second, 18 Ed- 
ward I. c. 1, called the statute Do Donis Conditionalibus, 
enacted that the will of the donor riionld be observed, and 
that the land slionld go to tho heirs specified if there were 
any, or if none, should revert to tho donor. This statute 
also, though it did not directly take away tho power of 
alienation, forbade the issue ^ing disinherited by such 
alienation. It also gave the donor an estate iu reversion, 
for the conditional fee was diangcd by this statute into a 
limited or particular estate. This particular cstftto was 
called an estate tail, from tho French tailler, to out, the 
particular estate being considered a portion of the foe. 
Ijcgal ingenuity, however, soon discovered a mode of en- 
abling the owner of an estate tail to cut off the entaif, as 
it was called, and to acquire the fee, by a fine or a recovery. 
Uy tliis process, a fictjtions action at law entailing consid- 
erable expense, a tenant in tail ennld bxu* the entail and 
convert the estate into a fee simple. 

By the Fines and Recoveries Act, 3 & 4 Will. IV. c. 74, 
these legal technicalities w'erti abolished and the execution 
of a deed and its enrolment in the Court of Chancery were 
substituted. By this simple method a tenant in tail, in 
possession, may now bar the entail (at least so long as Uiero 
Is a iMissibility of issue) and obtain the fee simple, thus 
defeating the churns of his own issue and of all persons 
liaving an interest in the estate in remainder or reversion. 

The idea whicli prevails iu many country districts as to 
the existence of heir land, ».e* laud that must of necessity 
perpetually desetiud from father to son, is not based upon 
law, Imt only upon custom. In reality where estates aro 
kept in one family for generations it is by means of settle- 
ments, which are renewed from time to time for that pur- 
pose. With tho exception of such estates biil as are granted 
by tlie crown as a reward for public services, land cannot 
be legally tied up for a longer period than the lives of per- 
sons in existence and a period of twenty-one years there- 
after. 

In Scotland entails or tailzies properly so called received 
legislative sanction for the first time by tho Act of 1685 
c. 22, and when duly passed and registered secured tlie 
descent of a heritable estate to tho series of heirs mentioned 
therein. Until 1848 no j>ower to disentail existed unlesa 
it could bo shown tliat the deed was defective in some of 
the statutory requirements. In that year was passed the 
Rutherford Act, 11 & 12 Viet. c. 36, and this was followed 
by 10 & 17 Viet. c. 94, 81 & 82 Vlct. c. 84, 88 & 89 
Viet. c. 61, and 45 & 46 Viet. c. 58. 

The effect of these Acts may be stated briefly thus : — 
As regards all entails dated on or after 1st August, 1848, 
the heir in possession, if bom after tho date of the ent^, may 
acquire tho fee simple by recording an instrument of dis- 
entail under authority of the Court of Session ; if bom 
before the date of tho entail be may disentail with oonscQit 
of the heir-apparent, provided such heir-apparent was bom 
after the date of the entail. As regards entails dated before 
1st August, 1848, tho heir in possesrion may disentail 
without any consent, if bom on or after the above date, or 
if the only heir of entail alive ; if bom before that date, 
and the heir-apparent was bom after it, bo may disentail 
with consent of the latter. In any case he may disentail 
with consent of the then heir next in succession, or of 
the nearest heir, each of whom would be^ieir-apparent. 
In addition to this it is provided by the 45 & 46 Viet, 
c. 53, that heirs in possession under entails dated on 
or after 1st August, 1848, may disentail with the same 
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consent as heirs wider entails executed prior to that date. 
Besides these powers, heirs in possession are empowered by 
various Acts to sell in payment of entailer’s debts, to charge 
improvements, to make famiiy provisions, and generally to 
exercise many of the powers of one holding in fee simple. 
Pi'actically in Scotland entails are now little better than 
destinations, and 4heir total abolition would probably be 
advantageous to all concerned. 

SN^ASXB (Gr., a stretching), a term of Greek ardii- 
tccture to denote the slightly swelling curve given to columns 
to prevent them from looking hollow in the middle, as 
straight pillars are apt to do, at the same time giving a 
little increase of strength just where it is needed. The 
amount of the entasis in Greek columns was the subject of 
the most careful calculation among their architects. The 
colunmH of the Parthenon (Doric) have shafts, exclusive of 
the cai^al, 84 feet high ; their diameter at the foot is 615 
feet, tapering to 4*81 feet at the top. The outline of the 
column has a convex deviation or entasis of } inch from 
the straight lino. So also the culumus were made to lean 
a little inwards at top, and the architi'aves in long temples 
were made a little convex that the temple might not seem 
top heavy, or the roof seem to droop. 

XNTSLXUS. See 1 Ioonx;man. 

ENTBRX'TIS is the name given to an inflammation 
of the intestines. It may be general, affecting the whole 
length of the intestine, including the stomach; or local, 
affecting a certain part of the alimentary canal only ; and it 
may involve In its influence not only the tissue of the 
mucous membrane, but also the muscular and peritoneal 
coat. The symptoms of this disease arc found to vary 
according to the extent and severity of the affection, and 
also according to the part implicated. Thus when the gut 
is affected in its lower portions diarrlupa is generally pre^- 
sunt, but if the inflammation affects the higher part of the 
canal there may be constipation of un obstinate character. 
There are generally much pain and tenderness of the abdo- 
men, considerable fever, great prostration of strength, and 
in some cases persistent vomiting. Among tlie causes of 
this affection the presence of imtatiug substances taken as 
food, exposure to cold, mechanical obstiniction, wounds of 
the bowels, and the inflammation of neighbouring pails arc 
the most common. Children during the period of dentition 
are peculiarly subject to enteritis, and this disease consti- 
tutes one of the most important causes of infant mortality. 
Treatment consists in the removal of any irritating sub- 
stance, where possible, by means of aperients or eiieinatn, 
abstinonoe from food for a time sufficient to rest the 
bowels, the maintenance of uniform warmth in bed, the use 
of warm poultices or fomentations to relieve the pain, and 
the administration of such drugs as tend to relieve pain 
and exercise a soothing influence, as bismuth, opium, &c. 
As this disease always leaves the patient very liable to a 
second attack, great care must be paid to diet for a long 
lime afterwards, and worm clothing and a flannel belt 
shoul d be w orn to prevent a cliill. 

BNnSROPNXUS^TA is a division of the animal king- 
dom formed for the reception of a single genus, Balano- 
glosBUs, being a class of Vermes for Gegonbaur and a 
distinct subl^gdom (or phylum) for Bay Lankester. It 
has a very complex branchial apparatus; the ahmentaiy 
canal is separated by two longitudinal folds into an upper 
respiratory chamber and a lower aHmentary chamber, both 
in free communication with each other. The vascular 
system is complex. See Vermes. 

XNTQIIOXi'OGY, that branch of science which deals 
with inseots. The term entomology literally signifies a 
discourse upon insects, it being derived from the two 
Greek words emtomon^ and logoe^ a discourse. The term 
ewtoma was first applied to these animals by Aristotle, 
and is synonymous with the Latin word intecta (whence 
la derived the Englieh name insects)) both having reference 


to a striking character exhibited in tlie insect tribe, that of 
having the body intected^ or, as it were, cut and divided 
into numerous segments. Aristotle’s term entoma in- 
cluded the Crustacea, Arachnida, Myriapoda, and Insecta 
(in the modem significance), and was thus co-oxtensive 
with the modem Arthropoda. Linnieus rejected the Gras- 
tacca and Arachnida from his Insecta, but retained the 
Myriapoda. The name Hexapoda has recently been pro- 
posed for the restricted class Insects. See Insects. 

ENTOMOPHUOUS FLOWmtS are those which 
arc cross-fertilized by the agency of insects, while those in 
which the pollen is borne from one flower to another by 
the aid of wind are called anemophilout. In order to 
attract insects they are generally rendered conspicuous in 
some way, by being brightly coloured, or in night-blooming 
flowers by being white, by being placed several together as 
ill heads or unibels, Momotimes with the flowers round the 
circumference irregularly developed, or again by the plants 
growing in a gregarious manner. But besides attracting 
the attention of insects by being conspicuous, many have 
sweet scents, and induce insects to visit them for the sake 
of the honey, while others, like the Rafflesia, have tlie very 
disagreeable odour of putrid meat. The pollen itself is an 
attraction as well as the honey. Irregular flowers, oa 
Darwin has pointed out, are almost always fertilized by 
insects ; and it is inferred that flowers have gradually been 
modified through the visits of insects, and moreover that 
curtain insects have been modified, pari pattu^ through 
constantly visiting the same species of a flower. 

SNTOMOB'TIBACA is a largo division of the class 
Crustacea. The limits of this group are somewhat 
uncertain. It maybe divided into the following orders i 
— Gopepoda, Ostracoda, Cladoccra, Phyllopoda, Xiphura, 
Trilobita, Euryptevida. To these are sometimes added 
the Girripedia and tho Epizoa. which are considered ua 
Entoiiiostraca whose structure has been modified by par- 
asitic habits. The last three orders, extinct with the 
exception of Xiphura, present an agreement in many 
respects with Scorpions (ScoiTiiodea), and have accord- 
ingly been removed to the Arachnida. The Entoniostracu 
arc for the most pai t extremely small crustaceans, but are 
very numerous. Tlie carapace is formed of one or two 
pieces, which either completely or in great part cover tho 
body of tho animal. In some it approaches in appearance 
so nearly to tho form of a bivalve shell, that a person who 
did not examine with a microscope the animal contained 
within would not hesitate at first to call it so. Theso 
creatures are carnivorous, and are very useful in clearing 
stagnant waters of putrid animal matter. Their branchiae 
axe attached either to the limbs or month appendages. 
They ore preyed upon by larger animals, and form tho food 
of some of our most esteemed fishes. Some of them aro 
parasitic, being fixed upon tho bodies of fishes and other 
animals that live in the water. Many undergo a series of 
changes, amounting to a species of metamorphosis, in their 
progress from youth to maturity. All the typical Euto- 
inostraca hatcli in the Kanplins condition, with three pair 
of appendages, all foliaceons, and the second and third 
pair branched. They are numerous in fresh water, wd 
many are marine, those inhabiting tho ocean assisting 
materially in producing the luminonsncss of “ the world 
of waters.” The most typical and probably tho oailiest 
order of this group is the Phyllopoda. In this order tho 
appendages to a great extent retain the foliaceons and 
biramous character of the Nauplius throughout life. Three 
appendages are modified as masticatory organs. At least 
ten pairs of locomotive limbs follow these ; in Apus the 
first two pairs of locomotive appendages are jointed, 
rest aro simple and unjointed, and by a mere vegetativo^ 
repetition of parts are excessively multiplied, some sixty 
pairs of theso limbs being developed. The two pair of 
autenncB are small. The branchin arc attached to the 
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feet. The carapace when present is either large and 
ehield-sliapcd, as in Apus and Lepidni'us, or bivalve, as in 
lilsthoria. Chirooephalus has no carapace. Partlienogenesis 
occurs in Apus, the males of which are exceedingly rare, 
and were till recently unknown. This order is represented 
in the Plates devoted to the Ckustacka by Lepidurus 
proUmguB^ and Chirocephalvg (Braiichipus) ntagnalis 
(Plato 1., hgs. 7, 8). The order Cindocera, often ranked 
as a suborder of the Phyllopoda, have the body, with the 
exception of the head, inclosed in a bivalve carapace. The 
two pair of antcnnic arc converted into club-like swimming 
organs, the second pair being by far the largest. They 
have from four to six foliocoous branchial limbs. In some, 
as the genus Daphnia, parthenogenesis occurs. There is 
a single large eye. The Cladoccra (Ckustacka, Plate L, 
figs. 5, 0} abound in fresh water. The Ostracoda have the 
fewest appendages of any crustacean, only seven in all. 
The braiicliiflD are attached to the mouth appendages. The 
antennie are both tactile and swimming organs. Tliere arc 
two locomotive appendages and a well -developed bifid pro- 
cess to the tail. The body is inclosed in a horny bivalve 
shell. The eye is single. 

The Copepoda have a carapace on the anterior part of 
body, the tail being left fi*ee. The anteiinse are used for 
swimming. There are five swimming legs, the last being 
rudimentary. The tail has a bifid appendage. There are 
no branchife. There is usually a single eye situated near 
the-front of the head. The Copepoda arc found both in 
salt and fresh w^ater. One of tiie best known is the 
Oyolops. Cetochilus becomes food for whales. Noto- 
dclphys is a harmless parasite in the respiratory sne of 
Ascidiana. The Copepoda also include some external 
parasites (noticed under the heading Kfizoa). which are 
very curiously modified by their parasitic habits; the 
females have undergone most degeneration. 

Xiphnra contains one recent genus, Liinulus (the Idng- 
•crab), wbich existed in the Oolitic period, and two fossil 
genera referring back to the Upper Silurian period and 
becoming extinct in the carboniferous. The king-crab 
})reseDt8 many points of agi'ccment with the scorpion, 
jind its arachnid character has been insisted on by Van 
Benedcn and Kay Lankester. Its cmbiyonic history is 
unlike that of any crustacean. The order ICurypterida, 
which is confined to the Palecozoic strata, is closely associ- 
ated with Limulus. 

The order Trilobita is exclusively fossil, belonging to 
the Palteozoic period. Its position is v(?ry uncertain. It 
is considered by sorao that the Trilubites represent a stage 
in the development of the king-crab. By others they are 
placed among the Kdriophtbalma near the IsoruDA, while 
others find their next-of-kin in Apus. Sec PiiYLLoroj>A, 
King-crab, Trilorttks. 

XNTOZO'A (Gr. enfos, within; coon, animal) is a name 
applied to animals parasitic within the interior of other 
animals. The Entozoa not form a natural group. See 
Pa r ASiXTs. 

SNTBj^DOU'BO-B-MIN'HO^aprovinceofPortugal, 
bounded N. by the Minho, which separates it from Galicia 
in Spain, S. by the Douro, which divides it from the pro- 
vince of Beirn, W. by the Atlantic, and E. by the province 
of Tras-os-Montes. Its length is about 80 miles from N. 
to S., and its pread^* is about 40 miles. Its area is about 
8094 square miles, and its population in 1878 was 982,785. 
The surface of the province is hilly, but there are some 
plains near the sea-coast. One ridge of mountains, the 
Sorra de Marao, runs from north to south through tlie oast 
part of the province ; the rivers Gavodo, Ave, and Noiva, 
which fiow soutli-west into the Atlantic, have their sources 
m these mountains. The river Limi^ which, next to the 
Douro and the Minho, is the largest in the country, has4ts 
source in tlic mountains of Galicia ; it fiows south-west 
SMToss the province, passes Ponte de lima, and enters the 


sea near Viana. The river Tamega, which lias its source 
in Tras-os-Montes, fiows through this province in a southern 
direction, passes by Amarante and Ganavezes, and then 
enters the Douro. 

The province ia the most fertile in Portugal, the climate 
is healthy, and the soil is irrigated by numerous streams. 
The principal productions are wine, oi^, fiax, Indian corn, 
wheat, ottts, vegetables, and fruits of all sorts. Pastures 
are rather scai'ce, yet a considerable quantity of cattle, 
both large and small, are reared. The principal article of 
exportation is wine, which is made chiefly from the vine- 
yards in the valley of the Douro, and is shipped at Oporto 
under tlie name of port wine. There are fisheries along 
the coast, which occupy a great number of hands. Its 
southern part has been comprised in the new province of 
Porto, and it is now divided into the cornai'cas of Braga 
and Viana, its chief towns. * 

B'OCBNE is tlio name given to a senes of rocks form- 
ing the base of the Tertiary or Cainozoic period. In 
England it lies uuconformably on the chalk, and occupies 
two largo basins in it, called the Loudon and Hampshire 
basins respectively. In the Loudon basin we find, as t^e 
lowest member of the scries, beds of sand called the Thanet 
beds, at the base of which a layer of flints is found, de- 
rived from the underlying chalk. Above the Thanet beds 
come the Woolwicli and Reading beds — clay, loam, and 
pebbles — with occasionally bands of sand ; above these the 
Oldhavcn beds, about 20 to 80 feet of pebbles and gravel. 
Overlying the Oldhaveti beds we find the Loudon clay, a 
richly fossiliferous stratum, attaining a thickness of 500 
feet in tlio south of Essex. Above the London clay come 
the Bagshot sands, divided into lower, middle, and upper. 
In Hampshire a series of strata coiTesponding to the Wool- 
wich and Reading beds, overlaid by the Bognor beds (the» 
equivalent of the London clay), foi-m the lower part of 
the series ; above these come the Bracklcsham beds and the 
“leaf beds” of Bournemouth and Alum Bay; while the 
Barton clay constitutes the uppermost member. The Isle 
of Wight afTords numerous excellent exposures of Eocene 
rocks, and is a productive district for fossil hunters. Tho 
Eocene series is well developed in tho Paris basin, the beds 
in this district being very rich in organic remains. Eocene 
rocks also cover a large area in Belgium. Great masses of 
Eocene limestone have been traced from the Pyrenees 
through the Alps, branching into tho Apennines, tho 
Carpathians, branches going into the Greek mountains, 
thence to the Balkans and to the mountains of Persia and 
Hindustan, and from tho latter to tho Chiiiese coast. This 
limostone, called Nummulitie, from its being in great part 
built up of tho shells of Foraminifera belonging to the 
genus Nummulites, in places attains a thickness of several 
thousand feet ; it is hard and compact, sometimes crystal- 
line, and often mneb fractured and crumpled. In the 
Alps and Himalayas it has been raised up so enormously 
as to form high mountains. Thick beds of sandstones are 
associated with these limestones; the Flysch or Vienna 
sandstone, an enormous mass of sandstone stretching from 
Switzerland to the Danube, probably belongs to this epoch. 
Beds of limestone and sandstone of Eocene ago, often of 
groat thickness, are found in Scinde, I^njab, Assam, and 
Burma. The Tcrtiaiy rocks of North America are of 
enormous thickness, and have yielded abundance of organic 
remains. No exact parallelism between them and the 
European beds has been established, but the Eocene of the 
Old World is roughly equivalent to tho Alabama aeries of 
North A^norica. 

The word Eocene Is derived from tlie Greek words eos, 
dawn, and kainoa^ recent ; the name being given to this 
epoch, because in it we find for the first tifte a fauna and 
flora corresponding to those now existing in the lelativo 
prominence and development of the great groups of animals 
or plants. Throe and a half per cent, of the spedes of 
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Eocene shells are still existing, while all the cretaceous 
inollusca, with the doubtful exception of Terebratula 
caput-terpentia, belong to extinct species. In passing from 
the Cretaceous to the Eocene rocks, that is, from the Second- 
ary to the Tertiaiy period, we come to a completely new 
order of things. The predominance of lycopods, cycads, 
and conifers is at^an end, and the age of angiosperms 
(containing our deciduous forest trees and evergreens) 
commences. Many important genera of mollusca, notably 
among the cephalopoda, disappear, but the most remarkable 
change is the decrease in the number of forms and size of 
individuals among the reptiles, accompanied by an enormous 
inen^ose of mammalian forms ; the mammals, which formed 
ail insignificant gronp in the Secondary period, now taking 
the lend among vertebrata which the reptiles held duiing 
Secondary (or Mesozoic) times. But it must be borne in 
mind tffat though this euonnous ga]> is found in the Eng- 
lish formations it by no means follows that there was a 
break in the continuity of the life-history of the world. 
At Maestricht, near Paris, and at Faxoe (in Zealand) 
beds have been found containing crctacenns forms of life 
mingled with Eocene types, thus bridging over the hiatus 
obsci'vablo in nur own formations, and pointing conclusively 
to a gradual passage from Secondary to Tertiary conditions 
— ^as we understand these tenns ; for geology cmpJiatically 
teaches us that such terms as Pulirozoic, Mesozoic, and 
Cainozoic are terms which must be used not absolutely, 
but for convenience : they indicate no abniptly tenninating 
or definitely commencing periods! n the history of life. 

Both the fauna and flora of the lOocenc epoch indicate a 
subtropical or tropical climate. The LoWer Eocene flora 
is remarkably Australian in character, many forms being 
closely allied to existing Australian ones. Towards the 
end of this period, however, the flora assumos a distinctly 
American aspect. Palms and proteaccous plants are abun- 
dant— magnolia, melon, custard-apple, oak, eucalyptus, 
laurel, cypress, elm, beech, willow, &c., oro found, also 
Pandanus and cactus. The distinguishing points about 
the fauna have been mentioned. The foraminifer Nummu- 
lites (so named from tlie resemblance of its fiat discoidal 
ahcll to a coin) is important from its forming rock-masses 
of great extent. Among the mollusca the genera Bcloscpla, 
Nautilus, Cyprea, Natica, Cyrena, Gy tbcrcea, Gerithium, Me- 
lania, and Tuiitella are well represented. Fish remains are 
mainly teeth and spines ; tlie chief genera determined are 
Lamna, Phyllodus, and Otodns. Bird remains are tolerably 
abundant, the most interesting being Dosomis londinen$i»y 
a form allied to the extinct Dinornis of New Zealand, and 
Odantopteryx toliapicus, a toothed bird of ptcrosaurian 
aspect. The klammalia are mostly synthetic types [see 
Synthktic]; the most noteworthy are — Arctocyon, an 
animal combining many marsupial and ursine peculiari- 
ties ; Palsonictis, a marsupial ; Pterodon and Provivera, 
the progeners of the Carnivora ; Hyracotheriuro, a pig-like 
form, but with tapiroid affinities ; Cocnopithccus, the ear- 
liest monkey (a lemur). An abundant group of tapirs 
occurs, including the genera Goryphodon, Palseothcrium, 
and Lopbiodon. While Anchithorium, the ancestor of the 
horses, was intermediate between the tapirs and the horse 
proper, Ojnodon and Ampbicyou connected the marsupials 
with the wolves and foxes respectively. Thcio wore also 
representatives of our existing squirrels, bats, deers, and 
hedgehogs, besides numerous opossums. The American 
beds have yielded Eohippus, a horse-like form, with a 
rudimentary fifth toe ; Eotbyus^ and Parahyns, ancestral 
forms of the hog ; and a very extraordinary group of animals, 
Deinocerata, rhinoceros-llke forms as large as elephants, 
wi& a pur of horns on the snout, a pair on the forehead, 
and one on eadh cheek. 

The minexal wealth of the Eocene rocks is not great 
Coal is fonnd at Httring in Tyrol, and lignite in India. 
Gyptnm is found abundantly in the London clay and in 


the Paris basin ; it was extensively worked at Montmartre, 
near Paris, and burned to form “ plaster of Paris ; ” but 
the most important g}’psum bed of this series is now in- 
cluded among the Oligoccnc strata. 

BORL was a title of the ancient English nobility, and 
must on 110 account be confounded with the Danish yar/, 
aftciwards called earL The early English monarclis iiad 
also a nobility of sta-vice, like the yar/s, but these were 
thegiis; the English corl was a noble by blood, and the 
king could not create the dignity. An eorl’s \Vkkgil,i> 
was 1200 shillings, and his oath outweighed that of six 
Ckori^r. By Athclstau's time the aristocracy of birth had 
become of slight account, and wealtliy oeorls who wiM'tt 
thegns were the practical 8up(*riorfl of eorls who were not ; 
both eorls and ceorls became thegns therefore, and the 
poorer eeorls sunk into a dependent state attached to some 
of flic lords of the land, and not far removed from serfage. 

B'OS, Gnddoss of Dawn. See Aurora. 

EPACRZD'BAi, an ordt^r of GAMOPETALAfi, very closely 
allied to the Heaths (Ericaccu), with the small-leaved 
genera of whieh they entirely agree in habit, and from 
wliieh tliey are scarcely distinguishable. The chief point 
of difference lies in the anthers, which are one-celled, dis- 
charge the })u11cn through a longitudinal chink, and have 
no appendages. There are two other differences which are 
important — the stamens generally adhere to the sides of 
the corolla, and the leaves have parallel veins like those of 
monocotylcdonous plants. 

Tlie species consist of shrubs with alternate or occa- 
sionally opposite leaves. The size and colour of tlie corolla 
arc often striking, and the species then become exceedingly 
sliowy, and are favourites with gardeners. 

There are twenty-six genera in this order, divided into 
B20 species, which arc natives chiefly of extra-tropical 
Australia; they are also common in New Zealand and Nevr 
Galodonia, but are rare in tlie Malay Archipelago, the Fiji 
and Sandwich Islands ; one species is fonnd in Terra del 
Fuego, In those countries where they arc co.n[imoii they 
compleloly take the place of the Ericaccse. 

The fruit is either capsular or drupaceous, the drupe 
being dry or pulpy. The pulpy drupes are edible. The 
'J'asmanian Gratiberry is the fruit of Aatroloma humifuaum^ 
a trailing plant, somewhat like* juniper, with scarlet blos- 
soms in winter. The native currant of Anstralia is 
the fruit of Leucopogon liivhei Other edible fruits are 
those of LiaaaniJie aapida and JStyphelia aacendena. 

B'PACT is a tenn in chronology expressing tlie differ- 
enexf between the moon^s month and the sun’s month, or 
bctw^cen tlie lunar year of twelve months and the solar yeai*. 
The solar year is B65 days, and twelve lunar months occupy 
854 days, excluding fractious in eacli case. The yearly 
epact is therefore eleven days, and calculations (such as 
that of Easter) involving lunai* adjustments must be recti- 
fied by eleven days. The new moon occurring on 1st 
January in any year, for instance, it would occur at the end 
of tlic first year afterwoi'ds eleven days before Ist January; 
and so also the epact for the second year is twenty-two ; but 
the epact for the third year is three instead of thirty-three, 
because wo have now accumulated an error of an ontii'o 
lunation of thirty days, and thirty is therefore deducted. 
The epact of the fourth year is (8 -j- 11) fourteen ; that of 
tlie fifth year twenty-five; but that of the sixth year 
(86 — 80) six, and so on. It will be found that the nine- 
teenth year will have thirty for its epact, that is of course 
(30 — 80) zero ; and the cycle begins again. The nineteen 
years of each cycle arc numbered with a “golden number,” 
I., II., III., &C. 

At the time of the rectification of tho Julian calendar 
eleven days had to be omitted — exactly a yearly epact—, 
consequently tho Gregorian epact is one year ahttid of the 
old-fasiiioned or Julian epact; that is to say, tho Julian 
epact of 1690 is the same as the Gregorian epact of 189L 
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The word comes from the Qreok tpaJcios, imported, thrust 
in. See also Galkxdab. 

EPABONON'DAS* one of the p^*catcsl men of ancient 
Greece, a Theban statesman and soldier, in whose praise, 
both for talents and virtue, there is a rcmoi’kable con- 
currence of ancient writers. Before Epaminondas was 
bom, and after his death, Thebt^s was always in subjection 
to some other power ; while lie directed lier councils she 
was, on the contrary, tlie head of Greece. Ills public life 
extends from, the restoration of democracy, by Pclopidos 
and the other exiles, 379 n.c., to the battle of Montineia, 
3C2 B.C. In the conspiracy by which the revolution of 
879 n.c. was efTected he took no part, but thenceforward 
ho became the priini! mover of the Theban state. His 
policy was first directed to maintain tlic power of Thebes 
over the other cities of .Bceotia, and in this cause he ven- 
tuKcd to ciifrnf^o his country singlc-liaiidcd in war with 
the Spartans, who marched into Boeotia, 371 u.c., with a 
force superior to any which <’ould be brou^^lit a^jainst them. 
Epaminondas notwithstanding inflicted upon them the 
memorable defeat at Lcuetra, involving tlio overthrow of 
the supremacy of Sparta, and tlic substitution of Thelies 
as the leader of Greece. A Theban anny under his com- 
mand, with Greek allies, marched into Peloponnesus early 
in the winter, 3G9 n.c. Numbers of the Helots took that 
opportunity to shako off a most oppressive slavery ; and 
Epaminondas established these descendants of tlie old 
Messenions on Mount Ithome, in Messenia, as an indepen- 
dent state. In 866 ii.c. ho went as an ambassador to 
Achaia, and by his moderation and judgment succeeded in 
bringing that whole confederation over to the Theban 
alliance. 

A great part of the Peloponnesus soon ndiirned to the 
Spartan alliance, and to check this defection Epaminondas 
led an army into Peloponnesus for the fourth time, 362 
and endeavoured to take Sparta by surprise ; but the 
vigilance of Agesilaus frustrated tills scheme. Epaminondas 
then morclied against Maiitineia, near wliich was fought 
the celebrated battle in which he received a mortal wound, 
just at the time when the I^iccdtemouian line was broken. 
He was told that his death must follow at once on Iho 
extraction of the javelin from his body ; he bore the agony 
just so long as was necessary to learn the complete victory 
of his beloved country, and to have his shield brought to 
him safidy (since to lose his sliield was witli the Greek 
soldier as great a loss of honour as the surrender of the 
reguncutal colours with our modern warriors), and so soon 
as his mind was at rest for his country's honour and his 
own, ho himself drew out the weapon and died. The 
battle of Mantlneia had no result, save the sudden down- 
fall of the supremacy of Thebes. 

SPAUUBBIBNT, a mass of earth, about 7 feet 6 
inches high and 18 or 20 feet thick, raised for the purpose 
either of protecting a body of troops at one extremity of 
their line, or of fonning a wing or shoulder of a battery. 
The tenn is also used to designate the whole mass of earth 
or other material which protects the guns in a battery 
both in front and on either flank. Tliat part of the epaule- 
ment which is between every two embrasures is called a 
merlon, and the part under the embrasure is called the 
genouillhre. 

XP'AVJJBlCTEf-an ornamental badge or mark of dis- 
tinction, worn on the shonlder by naval olficers. It origin- 
ated under Louis XIV., from the ribbon which held the 
sword-belt in place on the shoulder. In the British navy 
lidhteuants and their superior officers wear two epaulettes 
of gold lace, one on e^i shoulder, the snb-lientenants 
wearing only one. Before the Crimean War they were worn 
in the army both by officers and men, but were abolished 
in consequence of the danger to wliich the officers 
exposed by the superior make of their epaulettes rendering 
them distinctive objects to the enemy. 


^ EPAS» CHARLES mCBEL RE L\ was born at 
Versailles in November, 1712. He was educated for the 
church, ordained, and received a canonry in the cathedral of 
Troyes. An accidental circumstance led him to devote him- 
self to the instruction of the deaf and dumb, and he perse- 
vered until ho converted opposition and contempt into appro- 
bation. His income was about £400, 8f which he allowed 
about £100 for his own expenses, and appropriated the 
remainder to the support and instruction of indigent mntes, 
M. do I'Epdo died 28rd December, 1789, aged seventy- 
seven. He ranks desex^^dly among those whoso lives have 
been devoted to tlie amelioration of the condition of their 
fellow-men, and the fruit of whose labours do not die with 
them. See Deaf and Dumb. 

EPEX'BA is the generic type of the Epoliidtt, a family 
of SriDEBB (Aranoldca). In this genus the abdomen is 
generally largo, rounded or oval. The legs am long, the 
third pair being the shortest ; the tarsi are terminated by 
three or more claws. Tlie first pair of appendages, the 
falcos, are conical, and their bases arc furnished with one 
row of teeth. Tlie inaxilloo are short and strong. The 
eyes are placed in three groups, the four middle eyes fonn- 
ing a square figure, having on each side a pair placed on a 
tubercle. Thu well-known nets, formed by warping con- 
centric threads on straight radii, which may be seen in 
almost every garden, are the work of one species of this 
family — the Garden Spider (Epetra diadema)» In tropical 
climates many large fonns occur, whoso nets are mucli 
stronger than those of the British species. The spiral 
threads of the clastic not constructed by species of this 
genus are different in structure not only to those of the 
rest of the web, but also to those spun by any other family 
of spiders. They consist of slender elastic, sticky thread^, 
covered at UTcgular intervals with little beads of viscid 
matter, which docs not harden on exposure to the air. In 
tlic vciy centre of tlio web the threads are not sticky, and 
here it is that the spider lies in wait for his prey. The 
web needs to bo doily repaired and renewed. Near the 



Garden Spider (Spe^ra djod^ma)— female. 

web a nest or cell is constructed, varying in form in dif- 
ferent species, from which a strong line runs to the centre 
of the web. No sooner does an insect touch any part of 
the net, or of the silken cords that retain it in its position, 
than the spider, through the delicacy of its sense of touch, 
becomes instantly aware of its presence. The Garden Spider 
may always be tempted out of its hiding-place by touching 
its web lightly. The female Garden Spider is nearly half 
an inch long. The male, as usual in ^is order, is mncli 
smaller than his partner, and is not unfrequently killed 
and eaten by her . The female is beautifull$> marked, 
EPEN'THESIS, the insertion of letters in words 
during their passage from one language to another. Thus 
from the French caporal comes our corporal, from tha. 
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Italian velluto our vo.Yet, from the Latin Iogub eomes the 
Italian hggia and our lodge, from the old English know- 
leche comes our knowledge, &c. (The Uch in this last is a 
Scandinavian suffix, adopted from the Danes in later times 
be fore the Norman conquest.) 

XPliRKAY. a town of France, in the department of 
Marne, stands in a^ch vine district near the loft bank of 
the river Marne. It is the central point of the champagne 
trade. The spacious cellars hewn in the chalk ore admir- 
ably suited for storing the wine, and contain millions of 
bottles. M. Moct's collars are sunk 40 feet below the 
street. The town is well built and clean. It has 16,876 
inhabitants, who, in addition to the trade in wine, manu- 
facture hosioiy, pottery, sugar, and leather, Epemay 
was taken by Henry IV. in 1592, after an obstinate siege, 
in which Marshal Biron was killed. 

S'PBAB or XAPHA, among the Hebrews, a measure 
of capacity which held 60 lbs. avoirdupois of water; but 
the ephah of the sanctuary was one-third larger. 

BPHSD'RA, a genus of plants belonging to the order 
CrNBTAC£.c. The specios arc not numerous (about thirty), 
and are found in Europe, Asia. Africa, and Amoric.!. 
Ephedra vulgaris is a native of Franco and some parts of 
(rermany, and abounds in the southern parts of Europe, 
and thence eastwards to Persia and Indio. The ber- 
ries, which consist of the fleshy calyx covering the ovary, 
ripen in July and August. They have a sweetish taste, 
and contain a mucilaginous juice. In Hungary and 
Siberia they are eaten as a great luxury. The plants ai*e 
leafless shrubs with jointed branches, and scales opi)osite 
the nodes joined into a sheath. The flowers are cither 
male or female, and occur singly within bracts which are 
decussately opposite ; the male flowers are in all the axils 
of the spicules, but there arc only one or two female flowers 
at the top of the spicule. 

RPnra'XRA. SeeMAY-FT.T. 

SPHJBM'liRXB (Gr. epi, and hemei'O^ a day), a name 
|i^ven to almanacks, from their containing matter for each 
day. In astronomy it is usual to call any table which 
assigns the place of a planet for a number of successive 
days an ophcmcris of the planet. 

XPHE'SXAMS, ST. PAUL’S XPZSTLE TO THE, 
was most probably written during the apostle's first cap- 
tivity at Romo (61-63 a,i>.), at a period when his imprison- 
ment had not assumed tlie severe character which marked 
its close. Its genuineness and authenticity were universally 
admitted until a very recent period, and though they 
have been assailed somewhat vigorously by several eminent 
German critics, there seems to be little ground for calling 
in question the verdict of antiquity. It is cited as the work 
of the apostle by Ignatius, Irenaeus, Clemens Alexandrinus, 
Tortullian, Qrigen, and many subsequent Christian writers, 
while the internal evidence points unmistakably in the 
same direction. One point in connection with the epistle, 
viz. its direction, is still much disputed, and it is noteworthy 
that the controversy is but a reproduction of one that arose 
about the middle of the second century. In the Sinaitic 
and Vatican MSS., and in a valuable Cursive MS. of the 
twelfth centniT, the words at Ephesus,*’ in tlie first verse of 
the Authorized Version, are wanting; and that this was also 
the case witli many of tho copies in use at the earliest periods 
is evident from the patristic writings. Hence it has been 
suggested that tho epistle was a circular letter addressed to 
several churches, that at Ephesus being among them, while 
also weighty arguments have been fonnd in favour of tho 
opinion that it was addressed rather to the Gentile converts 
in Asia generally, and that it is in reality the supposed 
lost l^istle to the Ephesians. 

The epistle i% divided into two parts, the first doctrinal, 
dealing with the purpose of God to gather up all nations 
in one in Christ Jesus, and of the glory of Christ and his 
ehuich on earth ; and the second, after the manner of tho 


apostle, of an hortatory and practical cliaracter. It re- 
sembles in many respects the Epistle to the Colossians, 
and is generally regarded as being written at about the 
same time as that epistle, but it has also important difier- 
onccs, and it may bo fairly said that the two letters are 
complementary to one another. 

SPH'ESOT, a city of Asia Minor, and one of tho 
twelve that belonged to the Ionian confederation (Herod, 
i. 142). The mins of the city ore situated near the river 
Caystcr, at a short distance from the place wbt^re it falls 
into the Bay of Ephesus, and near a modem village called 
Ayasalouk. 

The epoch of its foundation is very remote, being 
ascribed by some to thu Amazons; but it subsequently 
received n colony of Ionian Greeks under Androclns, the 
son of Codrus, and thenceforth occupied a distinguished 
place among the twelve confederated Ionian cities of Asia 
Minor. From the remotest period Ephesus was celebrated 
for a temple of Diana, hence called the Ephesian goddess, 
in its immediate vicinity ; and on being besieged by Cressus, 
the inlmbitants made an offering of their city to Diana, unit- 
ing it to her temple by a rope 7 stadia (seven-eighths of 
a mile) in length. (Herod., i. 26.) Subsequently to 
this period the original city was gradually abandoned, and 
a new one grew up round the temple. The wealth they 
accumnlatcd by their great commerce enabled the Ionian 
cities to erect, at their joint expense (Jactum a iota 
Asia^ Plin., xxxvi. 21), a noble temple at Ephesus in 
honour of Diana, in which was placed her image on ivory, 
said to have been sent down from heaven by Jupiter. This 
sacred edifice, accounted one of the finest stractures of 
its time, esca])cd that destruction in which all the Greek 
temples of Asia Minor were involved through the impotent 
fury of Xerxes after his expulsion from Greece. But it 
soon after fell a sacrifice to tho insane rage for notoriety 
of an obscure individual of tho name of Hemstratus, who, 
to perpetuate his memory, set fire to the temple. Alex- 
ander the Great ofTcred to rebuild the temple, provided he 
were allowed to inscribe his name on the front; but this was 
declined by the Ephesians, who, principally at their own 
cost, but partly also by the voluntary contributions of 
others, raised a new temple to the goddess far transcending 
its predecessor, and such as entitled it to be ranked among 
the seven wonders of the world. To lessen the risk of 
injury from earthquakes, it was built on the margin of a 
marsh, its foundations costing an immense expense. It 
was 425 feet in length, 220 feet in breadth, and adorned 
by 127 columns of tho Ionic order, each 60 feet in height 
(Plin. “ Hist. Nat.,” xxxvi. 14). The altar was the 
work of Praxiteles ; the famous sculptor Scopos also con- 
trihnted to the embellislimcnt of the fane, which, among 
other chefs-d'oeuvre of art, could boost of a noble picture 
of Alexander tlie Great by Apelles, a native of tlie city. An 
extensive sanctuary was attached to the temple, but this 
privilege was annulled by Tiberius on account of tlie 
abuses to which it led. 

The site of tho celebrated temple, after several years of 
unremitting labour, was clearly detennined in 1876 by 
Mr. J. T. Wood, whoso work on the subject is a standard 
anthority. (“Discoveries at Ephesus,” London, 1877.) 
In Strabo's time Ephesus was a place of great trade, and 
the chief commercial city of the westeni part of AsiaMinon 
and as appears from the Acts of tlie Apostles (xix.) it was 
of note for workers in silver. In tho present day the site 
of tho once proud city is simply a mass of debris. 

EPH'OD, a kind of girdle or short cloak worn by the 
Jewish priests, which passed from behind the neck over the 
two shoulders, and thus hung across the stomach. There 
were two sorts, one for the common priests, made of phun 
linen, and another embroidered, for tlie high priest, com- ' 
posed of gold and blue or crimson twist^ cotton. On 
that portion which came across the shoulders were two 
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prc‘cionH stones, with the names of six tribes engraven on 
them; but where the cphod crossed the breast thoro was a 
square ornament, set with precious stones, on each of wiiicli 
tlic name of one tribe was engraven. 

SPH'OBS (Gr. tphori, i,e, overseers), a body of magis- 
trates at S^Mirta, five in number, who possessed great powers. 
Tlio institution of this office is lost in antiquity, but is 
Humotimes ascribed to Thcopompus, the grandson of Clmri- 
luus the ProcUd. Every Spartan was eligible to the office. 
The ephors were chosen in the autumn of every year. The 
first gave his name to the year. TJiey were empowered to 
liuo whom they pleased, and exact immediate payment 
of tlio fine ; they could suspend the fiiiictiuns of any other 
magistrate, and arre.st and bring to trial even the kings. 
They presided and put the vote in the public assemblies, 
and received and dismissed embassies, treated with foreign 
states, and sent out military expeditions. The king who 
commanded was always attended by two of tlie ephors, 
who exercised a eoutrolling power overliis movements. In 
^act from being at first the deputies of the king when 
absent they became de facto mlers of the state, and the 
two kings (Sparta had two, and not one, on the thront! at n 
time) wero for a lung time reduced almost to the position 
of hereditai 7 generals of Uie anny, or little better. Aristotle 
so speaks of them. The ephors were murdered on their seats 
of justice by Clcomenes 111. n.c. *225, and their offiee over- 
tlirown ; but they were restored liy Aiitigoiiua Doson and 
tlip Achasans in 222 ii.c. (Polyb. ii. 70). The ollicc ex- 
isted under the Roman dorniniuii. 

EP'ZC POETRY is that form of art which produces 
au imaginative description of external facts and occurrences, 
as distinguished from lyric poetry, which employs itself in 
registering, in an imaginative maimer, all those internal facts 
and occurrences wliicli go by the name of feelings and 
emotions. 

Men can invent before they can analyse, and epic poetry 
thus precedes lyric ; further epic poetry prectedcs history, 
and the reason is that facts, real or supjioscd, take tho 
imaginative fonn of })oetry before they aro recorded and 
examined with regard to the conclusions which they suggest. 
The heroic age of Greece, for instance, ns fm: us we know | 
anything about it, was very little likely to encourage re- I 
fiectioii, much less reflective poetry or coldly recorded I 
history, and accordingly wo h(;ar nothing of such works i 
until centuries niter it had censed. i 

Tho earliest specimens of this form of art probably con- | 
sisted of talcs rhythmically arrangesd and recited to a very ■ 
simple musical accompaniment. The poet, setting before | 
him no aim, or seeing it but imperfectly, acted purely from 
the stirring impulse of his own imagination. Into this 
class we may perhaps admit some of om* oldest and simplest 
English and Gothic romances, but tlio poetry of Homer and 
Hesiod, the twofold epic of the Greeks, cannot be denied to 
be, in grctat measure at least, tho work of conscious ailists. 

Tho attoiiiion of oarl v Greece was centred on two grand 
ideas, tho state and religion, wlionce wo find a politick 
and a liicratic epos. The Iliad and tlic Odyssey of Homer 
(possibly about 960 ii.c.) arc the two poems wliich remain 
ns spodmens of tho former kind, and they arc parliculni’ly 
worth the attention of all who aro interested in tho history 
of epic poetry, as tliey afford by far the most perfect in- 
Btanco of poems of that kind composed in on age dificring 
but llt^e in its characteristics from that to which they 
refer, and stand consequently in strong contrast to the 
iEncid, a poem with which they arc most frequently com- 
pared. The Jlneid of Virgil, written in tho last century 
before our ora, depends more on beauty of language and 
arraugoment Gian on anything in the story ; tlio interest in 
Aliens is very inferior to the interest in Ulysses as created 
by the Odyssey. 

Sacred poetry partakes strongly of a lyrical character, 
and Hesiod (** Works and Days**) has perhaps struck out 


the only path which an epic writer in a simple age could 
follow without lapsing into the lyrical spirit as ho ap- 
proached theological subjects. 

It has been observed by Schelling that an epic poem has 
no regular beginning or end ; it is a metrical and imagina- 
tive production, which, if it consist of narrative, may take 
it up and lay it down at any period. }'his is tho case with 
the Iliad, as well as with the Odyssey and the jEneid, 
although the last two aro considerably more complex in the 
arrangement of the narrative, and evidently draw to a more 
decided close than tho Iliad. 

The northern nations possessed numerous poems of an 
epical kind, some of which remain and may be read with 
interest. The cycles of romances on Troy and Alexander 
the Great compose a form of art which could only exist in 
a revival of imaginative spirit, as they derive their subjects 
from an older date and a different country, althoug^i, as re- 
gards everything but the iiamo of Greek or Trojan, the hero 
is usually tho countryman of the bard ; but the numerous 
poems on Arthur, with “ llavclok the Dane,” “ King Horn,’' 
and “ Beowulf,” in the caidy forms of our own tongue, tho 
poem of “The Cid,” in Spanish, and the ‘* Nibelungen- 
licd,” in old German, are sufficient proofs of tho coinci- 
dence of epic spirit witli an early stage of society. 1'ho 
Italian epic arose some what later than that of any of th(* 
northern nations, which may be attributed to tho fact that 
it was only to u strong admixture of barbarian blood that 
the Italians owed their restoration to |)oliticnl existence. 

Perliaps the greatest difference which is traceable be- 
I tween the ancient and the modern epic has been produced 
by that spirit of devotion to the female sex which charac- 
terizes all the Gothic nations; which, arising as it does 
partly from the refinement of an instinct and partly from 
roligious impressions, is superior, ns a motive of action, to 
the mere unmitigated passion for war which constitutes the 
prevailing features of tho ancient epic, or at least of the 
heroic poems. Epics of modem times fail for the reasons 
set forth almvc. They arc artificial productions, like the 
iEncid, which would probably bo bettor in a more natural 
form. TJie best example is Tennyson’s Arthurian epic, 
divided into separate books with the collective title of 
** Idyls of the King ” — a masterpiece of imagination and 
pure fancy, but artificial to the extreme of unreality, pro- 
bably as unlike the historical Arthur and his age as any- 
thing that could be devised. Its beauty as language 
alone saves it from failure through its falsoncss. In all 
probability some of tho simple songs of the laureate will 
outweigh all the many pages wasted on the hopeless task 
of an epic. 

EPXCTE'TUS was liom at Hierapolis, in Phrygia, 
probably some time in the reign of Nero. In some way 
he became a slave at Rome to Epaphruditus, who was a 
freedman of Nero’s and one of his bodyguard. We are 
not told how or when Epictetus managed to effect hi» 
freedom ; but ho could not have been still a slave when he 
left Rome in consequence of the edict against philosophcrSt 
A.D. 89, in the eighth year of Domitian. Epictetus retired 
to Nicopolis, in Epirus, and it is a question whether he 
ever returned to Rome. The chief ground for believing 
that he did is a statement of Spartian that Epictetus lived 
on terms of intimacy with tho Emperor Hadrian. We do 
not know when he died. Aulus Gellius, writing dnring 
tho reign of the first Antonine, speaks of Epictetus in two 
places as being dead. 

Epictetus led a life of exemplary simplicity and virtue. 
He lived for a long while in a small hut, with no other 
furniture than a bed and lamp, and without an attendant, 
until he benevolently adopted a child whom a friend had 
been compelled by poverty to expose, and ^ired a nurse for 
its sake. The biographers of Epictetus have also com- 
memorated his love of order amidst simplicity, a strong 
distinction between the high-minded Stoics and the brutiU 



EPICURUS- 


EPIDAURUS. 




Cynics. Epictetus was a teacher of tlie Stoic pliiiosophy, 
and the chief of those who lived during the period of the 
Roman Empire. Tlie lessons of Epictetus were directed 
to practical morality. His favourite maxim was “Boar 
and forbear.*^ He was himself patient to a fault. While a 
slave, and undergoing a severe beating, he gently remarked 
to his master that ho was over-violent and might injure 
him, which would be foolish, as it would damage his 
property. A few moments after, by greater violence still, 
his master broke the log of Epictetus. Now you sec,” 
said he, **I am lame for life, as I feared would come 
about.” Conquered by such virtue his master set him at 
liberty. The story is so well known that it is here set down, 
but it is ouly proper to say that it is not well authenti- 
cated* But like many other original men and founders of 
sects, Epictetus appears to have written nothing. His 

Discourses ” vfrero taken down by his pupil Arrian, and 
published after his death in six books, of which four 
romain. Arrian also compiled the Eneheiridion,” and 
wrote a life of Epictetus, which has been lost. 

The best edition of all the remains of Epictetus is that 
by SchweighUuser (in six vols., Leipzig, 1799). The same 
editor has published the Encheiridion,” together with tlic 
Tablet of Cebes, in a separato volume. There is an excellent 
translation by George Long (London, 1877). 

BPlCU'BUa was born in the year 341 n.c., in the 
island of Samos, seven years after the death of Plato. He 
went to Athens at the ago of eighteen. At this time 
Xouocraies vras teaching in the Academy and Tlieophrastus 
in the Lyceum, and it is said that Epicurus was a pupil 
of Xenocrates. But Epicurus used to boast that he had 
learned from no man but himself. 

Epicums did not stay long at Athens, and he went to 
Colophon to join his father. In his tljirty-socoud year, 
310 B.( 2 ., he went to Mitylene, where ho founded u school. 
Staying only one year at Mitylene, lie next went to Lam- 
psacus, where he taught for four years. He returned to 
Athens in the year 300 n.c., and founded a school which 
ever after was named after him. He purchased a garden 
wherein he might live with his disciples and deliver his 
lessons, and henceforth remained in Athens, with the 
exception only of tw'o or three visits to his friends in Asia 
Minor, until Ids death In tlio year 270 n.c. He was in 
his seventy-second year when ho died. 

Epienrns bad numerous pupils. He lived with them in 
his garden in a state of friendship ; they did not put oil 
their properties together, but enjoyed them in common. 
The frieiidslnp subsisting between Epicurus and his pupils 
is commemorated by Cicero. They lived in a frugal and 
virtuous manner, though their enemies took pains to repre^ 
sent their life in a difforent light. At the entrance of the 
famous garden was this inscription: — ^^Tho hospitable 
owner of this place, where you will find pleasure regarded 
as tho highest good, will present you liberally with toley- 
cakes and water fresh from the spring. Tho gardens will 
not provoke your appetite by artificial dainties, but satisfy 
it with natural supplies — will you not be well entertained?” 
Epicuius did not marry, in order that ho might be able t< 
prosecute philosophy with less interruption. His most 
attached friends and pupils were Hermuchus of Mitylene, 
whom he appointed by will to succeed him In the school ; 
Metrodorus, who wrote several books in defence of his 
system, and for wiiose children Epicurus, in his will 
liberally provided; and Polymnus. On his death Epicurus 
left his garden and a house that ho had near Athens to 
Hermachus, os head of the school, to be left by him again 
to whomsoever might bo his successor. Tliougb not a book 
of Epicurus remains, yet such abundant quotations and 
fragments are existent that we are able almost to recon- 
struct his word He was among the most voluminous of 
Greek writers. 

Epicurus divided tho whole field of knowledge irto thro 


parts, to which he gave the names respectively of eanfmiesy 
and ethics, Tho first two were subordinate to tho- 
third. The end of all knowledge, of ethics directly or iin- 
tnediately, of canonics and physics indhcctly or mediately 
through ethics, was, according to Epicurus, to increase tlio 
happiness of man. Philosophy, he said, was the art of 
life and not the art of truth. 

Canonics, which was a subject altogether introductory 
both to physics and ethics, treated of the means by which 
knowledge, both physical and ethical, was obtained, and of 
;he criteria of truth. These criteria were, according to 
litn, sensations, ideas or imaginations, and emotions. From 
these three sorts of consciousness we get all our knowledge. 
What Epicurus then called canonics is about equal to what 
wo call psychology. In physics lie trod pretty closely in 
the footsteps of Democritus. 

In his ethics Epicurus taught that a man ought to 
increase his pleasures and diminish his pains as much 
as possible. He used the terms pleasure and pain in tho 
lost comprehensive way, as including pleasure and pain 
botii of mind and body; and lie esteemed tho pleasures 
and pains of the mind ns incomparably gi'eater than those 
of the body. Making, then, good and evil, or virtue and 
vice, depend on a tendency to increase pleasure and diminish 
pain or the opposite, he arrived at the several virtues to bo 
inculcated and vices to bo denounced. Temperance, as 
pennitting length of pleasure and freedom from pain, he 
regarded ns a groat virtue. Possessions ho despised na 
much as tho Stoics. Wealth, he taught, depends not on 
having much, but on wanting little. It was not difficult 
for him to show that no life was truly a life of pleasure 
except a virtuous life. 

Though lOpicurus dispensed with a demiurgus, or creator 
•f tho world, he yet did nut deny the existence of gods- 
'I'hcse gods were eternal and supremely happy, living in a 
state of quiet, and meddling not with the affairs of tho 
world. Ho contended that they were to bo worshipped on 
account of tho excellence of their nature, not because they 
could do men either good or harm. The two chief sourcea 
of knowledge concerning the doctrines of £)picuru8 are 
the tenth book of Diognftcs Laertius, and the magnificent 
Epicurean poem of Lucretius, “ De Rcrura Natura.” 

BP'ICYCLS, a circle the centre of wliich is con'ied 
round upon another circle : a term of Hie Ptolemaic hypo- 
thesis. By the unlimited use of epicycles tho movement of 
the sun and planets round the earth was long explained ; 
but long BucccHsions of observations made the series of 
epicycles upon epicycles become so absurdly complicated 
that men suorchod fur a simpler hypothesis. See Gopcii- 
Nicus, Keplek. 

EPICY'CLOID, a curve dependent on the Cycloid. 
It has been shown that a cycloid is formed by a point on 
tho circumference of a circle rolling along a straight line. 
An epicycloid is produced when tho circle rolls along the 
exterior of the cii-cumfcrence of another circle — if it roll 
along tho interior of the circumference tlie resulting curve 
is called a hypocycloid. Epicycloids are useful for many 
practical purposes, and are indeed necessaiy for the accurate' 
construction of interlocking wheel-work, as cogwheels and 
spindles, &c. 

XPIDATT^BUS, distinguished as ffiera (tho holy), a city 
of ancient Greece, situated on the eastern coast of Argolis,. 
on a small bay in the Saronic Gulf, and surrounded by 
mountains on tho land side. When the Dorians got pos- 
session of Argos, Epidaums admitted a Dorian colony. 
The constitution of Epidaums was originally monarchical. 
In the time of Periander of Corinth his father-in-law, Pto- 
cles, was tyrant of Epidam'us (Herod, iii. 68). After- 
wards the government was aristocratical. Epidaums was 
the mother-city of iSgina and Cos, the former of which was 
once dependent upon it. As tho chief seat of the worship 
of ^sculapius, Epidaums was for a long period a highly 
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important place. The modem village, Epidavro, has about 
100 iulmbitaots, and was the meeting-place of a congrcHs 
from all parts of Greece in 1 822, which promulgated the 
constitution of Epidaurus. There were two other citicn of 
this name ; one in Laconia, called EpidauruB Limern, which 
had also a well-kuqwn temple of ^sculapius. The third 
Epidaurus was a maritime city of lllyricuin. 

JBPlDliM'ZO diseases are those which prevail among a 
large portion of the people of a country, rage for a certain 
time, and then gradually diminish and disappear, returning 
often at periods more or less remote. The cholera, influ- 
onza, various forms of fever, diphtheria, measles, &c., fre- 
quently assume this character. The infectious character 
of such diseases is due to tlic difrusiou of those germs by 
which the disease is caused. 

SPZDSM'DBUM is the name of a genus of plants 
belonging to the OucifiDiSiic. There arc as many us 
400 species, natives of tropical America, a few occumng 
oven in tlie nortliern states of North America. Some are 
very beautiful, and even the least inviting are interesting 
from their singular foi*mation. Most grow on trees, and 
hence the generic name (from the Gi'cek epi^ upon ; and 
iiendron, a tree). The stem is long and leafy in some 
species, and in others is redneed to a pseudo-bulb. The 
loaves are leathery and generally strap-shaped; and the 
flowers are terminal, occumng either solitary or in a 
raceme. The base of the lip is more or less united to the 
column, while the blade of the lip is spreading. There is 
one anther, with two distinct parallel cells ; there arc four 
pollen masses, collateral, compressed, in one series. 

JCpidendrum bicomutum is a veiy chaste and lovely 
plant, but there is difTiculty iu growing it, for it requires 
great heat, plenty of moisture, and good ventilation. 
dendrum vitellinnm is a fine species, and remains a long 
time in bloom. It is best grown in iiots in a cool house, 
with plenty of light in winter and liberal supplies of water 
in summer. The colour is a brilliant deep orange. 

XPZDSB'BUS or CUTICLK, tJiat somewhat homy 
epithelium which covers the demtis or true skin, on the 
exterior of the body. See Skin, Epithklium. 

Epidermis, in botany, is thd name given to the outer 
layer or layers of cells in the youiigtjr parts of plants. 
In mosses and other cellular plants there is scarcely any 
difiercuce between the outer cells and those lying under- 
neath. In vascular plants it consists originally of a single 
layer, but sometimes this splits up, by divisions parallel to 
the surface, into two or more layers. The cells of the 
outennost layer, the true cpidennis, have much Ihickcnod 
walls and are smaller; they arc wanting in chlorophyll and 
starch, except in ferns and some water-plants, and the sap 
is generally colourless. The epidennis can be detached 
from leaves with a little care,, and forms an interesting 
object for tlie microscope, as the stomata or breathing- 
pores can easily be seen. The outerniost part of the cell- 
walls in tlio epidennis is usually much thickened, no trace 
scarcely of cellulose is loft, and this layer of the cell-walls 
runs on from cell to cell, forming the cuticle, 

XP'ZDOTB is a mineral crystallizing in the monoclinic 
system ; it has a hardness of G to 7, and a specific gravity 
of 8*25 to 8*5. In colour it varies from yellowish-green or 
pistachio green to block ; in composition it is a silicate of 
lime, alumina, and peroxide of ii-on. Kpidote is found in 
schists .and in crystalline rocks, such as gneiss, granite, 
and syenite. The cpidote granite of India, a remarkably 
beautiful rook, contains it in great abundance, llie chief 
localities for the mineral arc— Arendal in Noi*way, Aloand 
Travcrsella in Piedmont, Bourg d'Olsans in France, Zitter- 
thal in Tyrol, and Achmatovsk in the Urals. A beautiful 
variety — brilliant black by reflected, and greenish-brown 
•by transmitted light — is foond at Knappenwand in Tyrol. 
The terms thallitt^ piatacite, and delphinite^ formerly 
synonyms of epldotc, have quite gone out of use. 


BPZGLOT'TZS (Gr., on the glottis), in anatomy, an 
elastic and flexible cartilage of the larynx, situated above 
tlie glottis. Its use is to prevent the passage of the fooil 
into the windpipe during the act of swallowing, at which 
time it closes over the larynx, and allows the food to pass 
over it into the cesophagus. 

ICPZG'ONZ. THE» in classical n^tliology, were the 
descendants of the famous “ Seven agmnst Thebes.” [See 
Antigone,] Ten years after tliose seven princes perished 
flieir seven sons, tlie epigoid (descendants), marched in 
their turn against Thebes to avenge the fate of their 
fathers. Alcimcon and Diomed were among them, and 
the first was in command. The expedition was successful, 
and great pait of Thebes was razed to the gi'ound. The 
story was n favourite one with ancient writers, and is 
frequently alluded to by inodiTiis in noting the revenge’s 
of time. * , 

XP'IGXtAH (Gr. epigrammd)^ an inscription, whence 
it comes to signify a short poem, such as might be com- 
prised within the limits of an inscription. For an account 
of the class of poems called ejiigrams by the Greeks, see 
Anthology. Much of early Greek history was preserved 
in epigrams, to which Herodotus and Thucydides often 
refer; as, for instance, those concerning the battle (.f 
Thormopylffi (Herod, vii. 228), one of which is thus liter- 
ally translated : — “ Here once four thousand from Pelopon- 
nesus fought with three millions.” 

The Latin epigram approaches nearer to the English 
acceptation of the terra. The most distinguished Latin 
cpigi'ammalists are Catullus and Martial, in whom thcro 
is much wit with much scurrility and obscenity ; but many 
of the epigrams of Martial are epigrams in the Greek 
sense, and some of them are characterized by great pro- 
priety of thought and felicity of expression. The “ Latin 
Anthology” of Peter Bnrmann the Younger contains a largo 
collection of epigrams by numerous authors, of which 
many resemble in simplicity the Greek epigrams. 

In English the word signifies a short poem, which to ho 
good in its kind must be clear, concise, and elegant in 
expression, and must contain a point, that is, some strik- 
ing and unexpected turn of thought — whether it bo 
humorous or serious is indiiTcrent. The following compli- 
ment addressed by Pope to Lord Chesterfield, on being 
asked to write with that nobleman's pencil, may serve as 
well as any for a specimen : — 

** Accept a miracle; instead of wit. 

See two dull lines by Stanhope’s pencil writ!” 

Pope, Swift, Burns, Byron, Moore, and many other 
English writers, excelled in the use of epigram; while 
among modern orators, perhaps none have possessed the gift 
in so remarkable a degree as the late Lord Beaconsfleld. 

XP^ZUBPBY (Lat. epileptia^ a seizing: synonyms. 
Morbus divinuSf herculeus, comitialis^ and caducus; also 
Falling Sickness) is a sudden abolition of sensation and 
consciousness, with Convulsions of the muscles of vol- 
untary motion, ending in a state of sopor or apparent 
sleep, the attack recurring in pai'oxysins more or less 
regular. The attack of epilepsy is usually quite sudden. 
Tlie person, while in his ordiuaiy health, and perhaps 
engaged in bis usual occupation, utters a piercing scream. 
If standing be falls to the ground, where he lies for a 
moment in a state of extreme rigidity, almost amounting 
to tetanic stiffness ; but this state is quickly succeeded by 
convulsions, which variously agitate the limbs and the 
trunk of the body. The head is generally thrown badk- 
wards ; the eyes are open, fixed, and staring ; the pupils 
arc dilated ; the vessels of the bead and neck are swollen, 
rendering the countenance flashed, and sometimes of a 
dusky huo ; the muscles of the face are In violent action, 
producing frightful distortions of the cdhntenance ; the 
muscles that move the lower jaw close the mouth with vio- 
lence, producing gnashing of the teeth; the tongne, which 
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is swollen and livid, is thrast out forcibly between tbe 
teeth, and is often prievonsly wonnded ; the arms are soQno- 
times tossed violently about the chest, or struck against it; 
the hands and fingers are in a state of rapid alternation, 
between the motions of flexion and extension ; the lower 
extremities are agitated in a similar manner ; the thumbs 
are drawn inward8,Aand the toes incurved; and a quantity 
of frothy saliva flows from tbe mouth, which is often 
bloody from the wounds inflicted on the tongne. Tho 
muscles on one side of tho body are commonly more vio- 
lently agitated than those of the other. The pulse, always 
difficult to be felt, is commonly quick and small ; but it 
becomes distinct towards the end of the paroxysm, and is 
then more slow and languid. The action of the heart is 
irregular, tumultuous, and loud, and the carotids throb 
vehemently. After the contractions of tho muscles have 
continued for some time, tho convulsions diminish in vio- 
lence, and at length cease altogether. Perspiration breaks 
out about the head, neck, and breast; the convulsive respira- 
tion is followed by sighs, and tho spasms of the muscles 
by Bubsultus. The patient then falls into a sleep, from 
which he awakes either saddcnly or gradually. Commonly 
there is no consciousness whatever of anything that has 
passed during tho paroxysm. On coming ont of the fit 
there is generally headache, and always languor. Tho 
convulsive stage may last from one or two minutes to 
fifteen or twenty, and the sleep from one to several hours. 
Tho duration of the whole paroxysm is generally from five 
to ten minutes ; but often two or three attacks follow eacli 
other in such rapid succession that the paroxysm seems to 
be protracted for several hours. Death has sometimes 
occurred in the midst of a fit, in consequence of injury 
inflicted on tho brain by congestion of tho cerebral blood- 
vessels, or from snflbcation ; but this event is of extreme 
rarity, and the chief danger to life lies in the circumstance 
that a patient may in his fall be fatally injured, or may 
fall into the fire, into water, &c. 

The disease differs according to the slightness or 
severity of the phenomena, in which tiicre is every possible 
variety. In the slighter attacks of this disease the loss of 
consciousnoss may occur for a few seconds only, and the 
spasmodic contractions affect but a few muscles of the face 
and neck. If seized while standing up or even walking 
the patient rarely falls, and persons often have such 
attacks during sleep, and w*ake in tho morning without any 
knowledge of what has taken place. 

The return of the regular epileptic paroxysm Is exceed- 
ingly various in different individuals. Several years may 
intervene between the. seizures, or they may recur once 
every month, or week, or day. In some instances the 
paroxysms occur once a week, on tho same day; and 
occasionally every day or night, at the same hour; but 
they most frequently come on when first falling asleep, 
and are often for a time unsuspected or overlooked. 

Though tlie epileptic attack usually comes on suddenly, 
yet it sometimes gives distinct warning of its approach. 
The symptoms premonitory of an epileptic fit are some- 
what akin to those which precede an attack of Aro- 
TLIEXY. ^ But there is one peculiar sensation, termed the 
aura epihptica^ of which many epiloprios are oonscious 
immediately before the fit This consists of a feeling 
aa if something were moving in some part of tho limlw 
or trunk of the body, and creeping tiienoe upwards towards 
the head. Sometimes it is described as a sensation of a 
current of air, a stream of water, or a slight convulsive 
tremor; at other times no distinct idea can be given of the 
feeling, farther than that it is a sensation of something 
moving along. This remarkable senshtion does not appear 
to follow very ^j^tinotly the course of a nerve, but it seems 
to pass fdong the integuments. When it reaches the head 
the patient is instantaneously deprived of sense, and falls 
down in convulsions. Tbe sensation arises iu different 
VOL. V. 


parts of the body, in the toe, foot, leg, and groin; 
in the finger, hand, and arm ; at the bottom of the spine ; 
in the uterus, loins, abdomen, and chest Where this aura 
is felt an attack may often be prevented by tying a hand- 
kerchief or band tightly round the limb, and tho application 
of heat, cold, galvanic shocks, 6bc., to the skin will often 
have a similar beneficial result But in the great majority 
of cases the attack of epilepsy is preceded by no such 
warning, and even where tho premonitory symptoms do 
exist, the attack does not by any means always follow. 

When tho disease exists for a long time it is frequently 
followed by insanity. It often terminates with an attack 
of apoplexy or paralysis. 

Authors commonly divide epilepsy into two spedes: 
first, idiopathic, whore the disease depends on some pri- 
mary affection of the brain ; and, secondly, sympathic, in 
which it depends on an affection of some remote part, as 
the stomach, the liver, the bowels, the generative organs, 
tho circnlatory system, &c. The state of the brain on 
which epilepsy depends is unknown, but many of the 
causes of the) malady ore well ascertained, and the know- 
ledge of these is of great importance in the prevention and 
cure of tho disease. 

The exciting causes consist of two classes — those which 
act by exciting the energies of tho brain, and those which 
act by depressing the brain. Those which act by over- 
stimulating tbe brain are mechanical, chemical, and mental 
stimulants, and the peculiar stimulus of over-distension, as 
sharp-pointed ossifications, arising either from the internal 
surface of the cranium or formed in the membranes of tho 
brain ; powerful mental emotions, such as joy and anger ; 
congestion of tho bloodvessels of tho brain; suppressed 
discharges ; violent exercise ; too large a quantity of highly 
nutritions food or of stimulating drink. 

But tho very opposite causes, those which manifestly 
weaken the energy of tlje brain, occur in epilepsy, as 
hemorrhage, w'hcthcr spontaneous or artificial; terror, 
horror, disgust ; any powerful and disagreeable sensations, 
and cspcci^ly certain disagreeable odours ; excessive evacu- 
ations, great fatigue, inanition, and sedative poisons. 

The medical treatment of a case of epilepsy must of 
coarse difler essentially according as it is idiopathic or 
sympathic, and connected with a plethoric and robust or 
debilitated and exhausted state of tbe system. When tho 
appropriate remedies are judiciously employed, and the 
proper regimen is strictly adhered to, epilepsy is often per- 
manently cun>d, and the snficring is greatly mitigated 
even in those forms of the disease which do not admit of enre. 

A patient liable to epilepsy mnst not be permitted to 
ride nor to hold the reins in a carriage. The grates in all 
the apartments which be frequents ought to be guarded 
by a deep and strong fendihr; ho ought to avoid the streets 
of a crowded city, in which the whirl of carriages, the tide 
of human beings, and the multiplicity and distraction of 
objects produce a vertiginous hurry of thought which to 
him is over dangerous. Ho ought not to walk near water. 
When on atta& of the disease comes on, the patient 
should be laid upon his back, his collar and necktie should 
be loosened, and an attendant should stand upon each side 
to prevent him injuring himself during his struggles* A 
piece of cork or india-rubber may be placed between his 
teetii to prevent his tongue being bitten, and plenty of 
fresh air should bo admitted. All attempts to make him 
swallow or to stimulate the nostrils are improper. As 
soon as the convulsions cease the patient should be placed 
in bed, the head and shoulders raised, tho former being 
turned sideways and the tongue drawn forward to promote 
free breathing, and no other interference should, be allowed. 

In tho treatment of this disease the medicines clMy ^ 
relied on are the bromides of potassium and of ammonitun * 
in combination with soitable tonics. Sulphate of copper, 
belladonna, and the preparations of tine are sometimea 
20 
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beneficial, and the inhalation of nitrate of amyl has been 
frequently need with advantage. Strict attention sltould 
be paid to diet and regimen, and plen^ of exorcise taken in 
the open air, care being taken not to incur great fatigue. 

ISPILO'BXUM* a genus of plants belonging to the order 
Onagrarien, or Evening Primrose family. In Britain the 
name Willow Herb ia nsually given to the wholo genus. 
Thirteen well-marked species occur in Britain. Of these 
the Rose Bay (EpUobium angustifolium) is best known. 
The stem is from 8 to G feet high, with crimson irregular 
flowers and veined lance-shaped loaves. 

The genus is characterized by the tube of the calyx 
being scarcely, or not at all, produced above the ovary, and 
the limb being in four ports; there are four petals and eight 
stamens; the ovary is four-celled, with numerous ovules; 
the fniit is a inany-scoded capsule, opening loculicidolly 
by four valves; the seeds have long hairs at tho apex. 
There nro fifty species, natives of temperate and frigid 
regions throughout the wholo world. 

EP^ILOGUB {epilogua) signifies in Greek a summing 
up, the end or peroration of a discourse. In English it 
is applied only to tho short poems or copies of verses sub- 
joined to now plays, and recited on the stage at their 
conclusion. 

EPnacN'mss was bom in tho year 6.59 ii.c., in 
Crete. He passed his youtli in solitary retirement. Tho 
fable was told of him that he slept In a cave while seeking 
a lost sheep, and did not awake for flfty-seven years. On 
rctm*niug lionic he found his father dead and his younger 
brotlier an aged man. (The legend of Rip Van Winkle is 
a copy of tins, a.** is also the ancient myth of the “ Seven 
Sleepers.'') Eplmeuides was ouo of the seven sages of 
Greece. The verse of Paul, Titus i, 12, ‘‘One of them- 
selves, oven a prophet of their own, said, The Cretans are 
nlway liars, evil beasts, slow bellies,” records a celebrated 
invective of Epimcnidcs. It led to the retort that if all 
Cretans were bars, Epimenides himself was a liar, hence 
In’s statement was a lie, and all Cretans were not liars ; 
but from thi.s followed tliat Epimenides might bo speaking 
truly, and if so Cretans were nlway liars, &c. There is no 
escape from the fallacy. He went to Athens at tho request 
of tho inhabitants, in order to pave tho way for the legis- 
lation of Solon by purifications and propitiatory sacrificies. 
These rites were calculated, accordiug to the spirit of the 
ago, to allay tho feuds and party dissensions which prevailed 
there. Solon’s constitution would hardly have been accepted, 
had it not been recommended and sanctioned by senne per- 
son who, like Epimenides, claimed from men little less than 
the veneration due to a superior being. The Athenians 
wished to reward Epimenides with wealth and public 
honours ; but he refused to accept any remuneraliou, and 
only demanded a hrancli of tHd sacred olive-tree, and a 
decree of perpetual friendship between Atliens and his own 
country, Cnossus in Crete, of which ho was a citizen. 
Epimenides visited Athens about 59G n.c., and died soon 
after his return to Crete. 

BFXBIfl^THBUS C* afterthought”) was tho brother of 
pBOMETiiEiTB, and tho husband of Pandora in the 
classical mythology. 

SEPXNALt the capital of the department of Vosges, in 
France, stands on the Moselle, 200 miles E. by S. from 
Paris, and had 14,708 inliahitants in 1881. It is sitoated 
at the loot of tho chain of the Vosges, and in a district 
abounding with delightful situations. The dear rapid 
stream d the Moselle, which liere separates into two 
channels, forming an island, divides the town into three 
parts— tile Grande Ville, v^hich stands on the right bank 
of tho main stream, and at the foot of an eminence sur- 
mounted by the mins of the castle ; the Petito Ville, which 
is built on the island, and is^joined to the Grande Ville by 
two bridges, one of stone built in 1841, and tlie other an 
iron suspension bridge ; and the Faubourg of tho Capuchins, 


which runs along the left bank of the smaller arm of tho 
Moselle. The streets of Epinal are well built and clean. 
The finest edifices in the place are — the barracks, the 
prefect's residence, tho college buildings, and the parish 
church. The former convent of the Capuchins, which 
stands on an eminence and is surrounded by large gardens, 
is now used for an hospital The toivi has a tribunal of 
first instance, a communal college, a chamber of commerce, 
a public library of 20,000 volumes, a museum, orphan, 
asylum, and a theatre. Tho manufactures are chemical 
products, lace, paper, and earthenware, block tin, hats, &c. 
There i.s also some trade in corn, cattle, iron, timber, oak- 
staves, deal planks, &c. 

EPIPH^ANY (from a Greek word signifying appear- 
ance or manifestation), a church festival, celebrated on< 
tho twelfth day after Christmas, in commemoration of 
our Saviour's birth being manifested to tho MagC by th& 
appearance of a miraculous star. It is likewise denomi- 
nated Twelfth Day. 

BPZPHB'GUS. See Cancer-boot. 

EP'IPHYTBB are plants found growing upon other 
vegetables, adhering to their bark and rooting among tho 
scanty soil that occupies their surface, in which respect 
they are distinguished from parasitical plants, which, like 
Mistletoe and the various species of Loranthus, strike their 
abortive roots into tho wood, and flourish upon the sap of 
the individual to which they attach themselves. In this 
sense of the word mosses, lichens, ferns, and plants of 
many other families are epiphytes. 

IVl'BUS (Gr. Epeiron^ mainland), a name given to 
that district in Northern Gh^oco which extended from the 
Ceraunian Mountains on the north to tho Ambracian Gulf 
on the south, and from tho Ionian Sea to the chain of 
Pindus. The ancient geography of Epirus was attended 
with great difficulties even in the time of Strabo. The 
country had not then recovered from tho effects of tlie 
destruction caused by Paulus .ZCmilius, in 167 R.c., who 
destroyed seventy towns and reduced to slavery 150,000 
of the inhabitants (Liv. xlv. c. 84; Plut. JEmil.” c. 29), 
after which the greater part of the country remained in a. 
state of desolation, and where there were any inhabitants 
they had nothing but villages and mins to dwell in. It 
was famous for its cattle and its horses. Tho inhabitants 
of Epirus were scarcely considered Hellenic. The popu- 
lation in early times had been Pelasgic. The orade at 
Dodona was always called Pelasgic, and many names of 
places in Epirus were also homo by the Pelasgic cities 
of the opposite coast of Italy. Theopompus (Strab. p. 
828) divided the inhabitants of Epirus into fourteen, 
different tribes, of which the most renowned wore the 
Ghaonians and Molossians, who successfully maintained a 
preponderance. Of the other Epirutio nations the Thes- 
protians are most frequently mentioned. The Ghaonians- 
occupied the northern part of Epirus, the Molossians the 
southern, and the Thesprotian territory lay in tiie middle. 
The most celebrated cities in Molossia were Ambraoia and 
Nicopolis. Ambracia was a Corinthian colony, founded 
about 650 b.c. Nicopolis was founded by Augustus to* 
commemorate his victory at Actinm. The ruins of Nioo- 
polis are very extensive. The modem Albania corresponds 
in part to Epims. 

EPIS'COPACY. Seo Bishop. 

EP'XBODB (Gr. cp^isoefos). The Greek word afsodbs, 
the prindpal member of this compound, when applied to 
the drama means an entrance of the <diomB on tho stage; 
ep^sddion^ tliat part of a play which lies between two 
(^oral songs ; and as these recitations had, in the mdo' 
beginning of the Greek drama, no connection with tho 
choral part, which they were introduce^ to relieve, the* 
word, with its derivative Latin form, comes to signify a. 
thing connected with, but not essentud to, that of which it 
is a part — ^which may be taken out and leave a perfect 



EPISTAXIS. 


307 


EPITHELIUM. 


work; as, fur instance, tlio catalogno of ships in tlio 
‘‘Iliad,** or the war in heaven in ‘^Paradise I-ioat.** 
Episodes shonld grow naturally out of the subject, and 
when judiciously used they relievo and diversify the main 
narration. 

In music the term has the same relative meaning as in 
literature. The sj^ct use of the term was at first limited 
to the episodical matter in Fugue^ since there the chief 
source of variety, as distinct from the interest of plan and 
the culminating intensity which distinguish that suprome 
form of music, lies in the episodes which connect the more 
severely fugal parts together. But the use of the term is 
now extended to a similar introduction of connecting or 
contrasting matter in any important piece of music ; such 
are the episodes of tlio Sonata Form, at once separating 
and connecting the main subjects, and those which divide 
the sttveral repetitions of tlie Hondo, &c. The use of 
episodes is at the present time perhaps exaggerated, for it 
is occasionally difficult to tell which is subject and which 
episode in some of the formless rhapsodies of certain con- 
temp<irary schools. Tho study of the great masters clearly 
indicates the true function of this important and charming 
department of musical composition. 

SPZSTAX'XS (Gr., a dropping, bleeding of the nose) 
is the term used by most iiosologists to Infficate bleeding 
at the nose, which essentially consists in an cfTasion of 
blood externally from the pituitary membrane. Blood may 
flow from the nose under widely varying circumstances ; 
bometimes when tho system is in a state of plethora, and 
at others when in a state of debility. When it occurs in 
jdethoric persons it is usually preceded by pain in the head, 
vertigo, or drowsiness, frightful dreams, increased heat of 
one side of the face, injection of the c^cs, flashes of light 
before tho eyes, increased heating of the temporal arteries, 
deafness, &c. Where tlio bleeding comes on in a state of 
debility it is called passive, and may make its appearance 
without any premonitory symptoms. This form comes on 
in the coarse of low and malignant fevers, and varions 
diseases which come on in a cachectic state of the body. 

Bleeding at the nose, when it occurs alone, most fre- 
quently comes on in children. After ten or twelve years 
of age it is oftener seen in boys than girls. It is frequently 
hereditary, raid whole families exist who are liable on 
slight cause's to bleed at tho nose. It may be brought on 
by whatever increases tho flow of blood to or retards the 
flow of blood from the head. Bleeding at the nose is not 
in itself dangerous. It may, however, come on in states oi 
the body when the system is already exhausted, and be the 
forerunner of a fatal result. 

In the treatment of bleeding from the nose regard must 
be had to tho state, age, &c., of tho patient. When it 
occurs in children, and in the great majority of simple 
cases, all that is required is to make the patient assume 
the sitting posture, and hold the head backwards. The 
local appUcation of cold in the form of cold water or ice- 
compresses to the nose, neck, or forehead is veiy useful in 
this affection, or tho bleeding nostril may he compressed 
witli the finger of the opposite hand, while the arm of the 
affected side is raised above tho head. In extreme cases 
the injection of astringents or the operation of plugging 
the nostril may have to bo resorted to. When the person 
is plethoric and has suffered mnch pain in the head, singing 
in the ears, previously, it will not be advisable to stop 
the bleeding until these symptoms are relioved. 

XPIB'IUB is simply the Greek word for letter (epiBtole)^ 
and in common speech means a long and formal letter, os 
the Epistles of Horace, or our own Pope, and other poets. 
It is more usually applied to verse than to prose. As used 
in the New Testament it means a letter written by an 
apostle to an individual or a church; the gentral epistles 
were addressed to tho universal church rather than to any 
section or person. In the Liturgy, the first lesson in tiie 


Oommnnion Service is called the epistle, becanso usually, 
though not always, it is taken from tho apostolic epistles. 
It is read from tho sonth sido of tho altar, usoally thare- 
fore known as tho epistle sido. 

BP'ITAPB (Gr. epithphiunC)^ an inscription on a tomb. 
Inscriptions in honour of the dead arc perhaps as old as 
tombs themselves ; tho most ancient, however, with which 
wo are now acquainted are probably those of Simonides 
upon Megistias the soothsayer of the little army of 
Leonidas, and on the heroes who fell at Thermopylae, 
preserved by Herodotus (vii. 228). Another epitaph olf 
very high antiquity may be referred to in tho ancient Greek 
inscription found in the Ceratnicus at Athens, upon tho 
warriors who fell at Potidica, 482 years b.c. The original, 
in a mutilated state, is among tho Elgin Marbles in the 
British Museum. 

The earliest epitaphs of tliis country wero those of tho 
Homans or Homanized Britons, which usually began with 
I). M. (Dub Manihua^ to the funeral gods), followed by the 
naino, office, and age of the deceased, and a conclusion which 
informed the reader by whom or through what means the 
inscription was erected. 

Wliotbcr the Saxons or the Danes used monumental in- 
scriptions among nn, either Iii their own or in the Latin 
tongne, has been doubted. Tho few which we have for tho 
people of the Saxon times are the compositions of a later 
date. The regular series of English epitaphs begins in the 
eleventh century, when tliey were still written in the Latin 
language, and abundant curious and interesting examples 
exist from that time to tho present. 

XPZTBAUk^BIZUM (from the Greek words rignifying 
“at” or “near,” and “chamber,” especially that of a new- 
married couple), a poem composed in honour of a marriage. 
It was sung by yonths and maidens conjointly at tho door 
of the bridal chamber, after the bride and bridegroom had 
entered, and also before they rose in the morning. The 
most remarkable extant are those of Catullus, who has left 
three beautiful specimens of this sort of composition. That 
on tho marriage of Pclcns and Thetis, which is probably 
only a fragment, is one of the most beautiful specimens of 
Latin poetry. One by George Buchanan, on Francis II. 
and Mary Stuart, is very fine, hnt the epithalaminm of 
Spenser is the most exquisite, English poem of this kind, 
and is one of the glories of onr literature. 

SPITHE'LIUB is the tissue which clothes tho whole 
body, both externally and internally. It is composed of 
cells held together by a small quantity of cementing inter- 
cellnlar substance. 

Extenially it forms the epidermis [see Skin], the Nails, 
and the Hair, changing its apparent but not its real 
characteristics as it passes within the various orifices of the 
body. Substantially thednternal epithelium of the whole 
alimentary, genito-nrinary, and respiratory tracts is the 
some as that epidermis which seems to tho ^e to difler so 
mnch from it. Epithelium also lines tho cavities of tho 
hrmn and tho central canal of the spinal cord, the serous 
and synovial membranes, and tho interior of all blood- 
vessels and lymphatics ; in fact, as said above, it clothes 
tho body witliin and withont. Epithelium is sometimes 
Bimple — one cell thick — as in the alimentoiy tract 
from the stomach to the anus, in the vesicles of the lungs, 
&c. ; sometimes laminaUd^ or several colls thick, as in 
epidermis. It has great power of accommodation in the 
simple form, as indeed is obviously necessary for organs 
like the stomach and intestines, whose surface is hardly of 
equid size two hours together, and is still more essential 
for the momcntiuily varying lungs and arteries. 

Tho forms of epithelium cells are four— squamous, 
spheroidal, columnar, and ciliated. 

Squamous epitbelinm is also called scaly, pavement, oi* 
tosselatod epitbelinm. It is composed of squamous (scaly) 
cells, os in the familiar example of the outer layers of tho 
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epidennis or false skin, and becomes densely laminated and 
liorny in parts which have much wear, as the feet and the 
palms of workmen's hands, &c. As a single layer squamous 
epithelium often ocenrs, as in the interior of the lieart and 
bloodvessels, where it presents such special features that 
it is usually called by a distinct name, Enuothblium. 
The forms of the cells are veiy irregular. If the dried cast- 
cjfF scales of epithelium from the epidermis be examined 
their character can hardly be recognized until treatment 
with caustic potash, when they swell out into ordinaiy 
spheroidal form and frequently show a clear nucleus. In 
the case of the Choroid squamous epithelium contains 
minute molecules of pigment (mtlanin'). 

Spheroidal epithelium, witli large free cells, is the form 
of the tissue seen in the great secreting organs, particularly 
developed in tlie salivary glands and tlio kidneys. 

Columnar epithelium is tliat which lines the alimentary 
tract in a simple (one cell thick) tissue from stomach to 
anus. Tbo cells arc packed close together, and are elon- 
gated to a cylindrical form having a large oval nucleus; 
in fact it is sometimes called cylindrical epithelium. If 
occurring in more than one layer the inner layers of 
columnar epithelium often depart rather widely from the 
normal type, presenting fusiform, spindle-shaped, or other 
outlines. 

Ciliated epithelium is, as its name implies, covered with 
fine cilia or hair-like processes on its free surface. It is 
almost always columnar, but is sometimes found squamous 
in shape. This is the form of epithelium so characteristic 
of the respiratory tract, sweeping the mucus outwards 
from the bronchial tubes with a constant wave-like lashing 
motion of the tiny cilia, some twenty or thirty of which are 
usually mounted on each cell. [See Cit.ia.] Several other 
XMurtB of the body, as the nose, the central canal of the 
spinal cord, &c., are lined with ciliated epithelium. 

Tlie almost purely protective function of the external 
epithelium has superadded to it, then, in the interior of 
the body the functions of motion, of secretion, and of 
sensation, as in the examples of the epithelium of the 
nose, of the intestine, and of the eye, car, &c. Its last 
function causes special adaptations, as the rods and cones 
of the eye, the olfactory cells of the nose, the peculiar 
cells of ciliated epithelium in the vestibule and in the 
organ of Corti in* the car, &c. In every cose, however, 
external or internal, one property is common to epitlielium: 
it is constantly being shed and as constantly being renewed. 
This is particularly well shown in the nails, hair, and skin, 
hut is just as true of the moist voi'icties of epithelium. 

SPZZO'A (Gr. ept, upon; zoa, animals) is a term used 
for animals parasitic on the exterior of the bodies of other 
animals, as opposed to entozoa or internal parasites. The 
name ^is specially applied to a group of dcfoimed crusta- 
ceans parasitic on fish and other inhabitants of salt and 
fresh waters. In external appearance they rcsomblo none 
of the Crustacea. It is probable, however, that though 
ohen made a separate subclass of that class, they shoidd 
be placed among the order Copepoda of the subclass Eeto- 
uosTBAGA, finding a near relation in the beautiful Cyclops. 
Their extreme degradation is due to their parasitic habits, 
not to inheritance. The young are free-swimming and 
elosdy resemble the young Cydops. They are provided 
with ver^ well developed swimming organs and eyes. The 
annexedxsnts show the types of two groups into which the 
Epizoa are divided* Argulus and its allies in tlie adult 
state retain tbelr locomotive organs; besides these four pairs 
of limbs, three pidrs of month appendages are found, and 
two piurs of antennae, the second of which is modified into 
hook-like clasping organs. Argulue foliaceua is fonnd 
in England on the stidleback, pike, and some other fishes. 
The genus Caligos is the type of the marine fish-lice found 
on cod and salmon. The of which Lemiea is the 

type is still more degenerate. These animals have become 


fixed parasites. The limbs lose tbeir locomotive functions 
entirely, and in some cases serve as attachments. In other 
coses the parasite is attached to its prey by means of pro- 
cesses growing from the anterior part of the body. The 
mouth appendages are mere pricking organs ; in some cases 
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they are modified to form a suctorial mouth. In the genus 
Achtheres, parasitic on the perch, the maxillss are large 
claws which, piercing the skin of the fish, meet one another 
and grow together. These creatures are found on the gills 
and other ports of fishes. They have external ovisacs like 
Cyclops. The males and the young females are free- 
Bwimming and resemble Gopepods. 

X'POCH, a fixed point of time from which chronology 
may be reckoned. [See Chronology.] Or it may 
stand for tlie era reckoned from such an epoch, in common 
speech. This term is frequently applied in astronomy 
to signify, not a moment of time, but the longitude which 
a planet has at that moment of time. In order to predict 
the longitude of a planet at any epoch, some preceding 
epoch must be taken at which the longitude is known. 
This latter is especially called the epoch ; and the term 
longitude at the epoch has been abbreviated into epoch, 

XP'ODS (in Gr. epodot, after-song) is one of the 
three divisions of the Greek ode. The performers swayed 
hither in their dance during the strophe turn ”), thither 
during the antistrophe (“ counter-turn ”) ; in singing tbo 
epode (or, os Ben Jonson calls it, the stand”) they 
stood still. It was not, like the strophe and antistrophe, 
symmetrical with another member of the ode, so that it 
was nufettered as to its length and as to the choice of 
measures. The epode, however, is not essential to an ode ; 
many of the Greek choruses have none. Most of Pindar's 
odes, on the contrary, have an epode interposed between 
each anristropho and the following strophe. Epode, accord- 
ing to the grammarians, is also a metrical tcim given to 
those measures in which a short verse follows a long one, 
of which the former is called proo^c^ the latter epoeSc; 
Hence the fifth book of Horace's Odes is called the Book 
of Epodes, because nearly all of them are written in that 
sort of measure. 

XP'PZNG, a market* town of England, in the county of 
Essex, 17 miles N.N.E. from London. It is called Epping 
Streep is about half a mile long, and contains 2848 
inhabitants. There are a chapel-of-ease, an Independent 
chapel, national and other schools, musical and literaxy 
societies, and a town-halL Epping gives name to the 
large tract of waste land in &e south-weatem part of 
the county called Epping Forest The extent of the 
forest is estimated at 60,000 acres, of which about 88,000 
are inclosed and private property, the remaining 8000 
being unincloaed wastes and woods. It consists of nearly 
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18 miles of almost unbroken woodland scenery, forming | 
perhaps the most oxtensiTe pleasnro-groond in Europe. 

It is an interesting fact that the white-tailed eagle has 
occasionally been found hero. The process of indosure 
was proceeding so rapidly that a special Act was passed 
in 1871 to restrain it, and in 1874 the inclosures were 
declared illegal, at/d the greater part of the area inclosed 
iince 1851 was agun thrown open. Another Act passed 
in 1678 defined rights of the public in the forest, and 
also its management, which is now in the hands of a com- 
mittee of the corporation of the city of London, by whoso 
efibrts the valnable acquisition had been secured to the 
people, and four Terderera, the latter being elected by the 
holders of county franchise in the neighlwnring parishes. 
In 1882 Queen Victoria visited Kpping Forest, and declared 
it the possession of the public for ever. 

Epling Forest formed part of the ancient forest of 
Waltham, and is full of historical interest. It was be- 
tween the towns of Epping and Waltham that Qncon 
Boadicea, having defeated the Bumans at Colchester, was 
vanquished by the imperial troops and escaped only to die 
of grief or of poison. It was the favourite hunting-ground 
of English monarchs from very early times, and a legend 
tells that Elizabeth once rode her horse up the broad stair- 
case of the old hunting lodge of Gliingford into the dining 
room. The title of lord warden of the forest was, until 
recently, hcreditaiy in the family of the earls of Morning- 
ton. The Epping hunt, which dated its origin from early 
in the thirteenth century and was formerly hold on Easter 
Monday, near Buckhurst Hill, was for many years the chief 
Cockney fete, and divided with Greenwich Fair the atten- 
tion of the pleasure-loving public of the east end of the 
metropolis. It was always supposed that the lord mayor 
and aldermen of London had a hereditary right to hunt 
over this part of the royal forest. The celebrated Fairlop 
oak, which measured 45 feet in girth, was blown down 
in 1820. 

BP'SOBI. a market- town of England, in the county of 
Surrey, about 18 miles from London by the Brighton and 
South Coast, and 14 by the South-western Railways, and 16 
miles by road, is celebrated for its annual races, the Derby 
and the Oaks, held In May, which attract hundreds of 
thousands of visitors of all classes, and its mineral springs, 
whence the Epsom salts derive their name. The manu- 
facture of salts from the Epsom springs has been aban- 
doned on account of the ease wi^ which they can be 
made artificially. The old well is on the Epsom common 
to the right of the road to Ashstead. As a watering-place 
Epsom was in great vogue during the reign of Charles XL, 
who frequently visited it, and it maintained its popularity 
until abont 1720. The races became famous in 1779. 
In the market-place stands a handsome clock-tower of 
original design. The Royal MedicU Benevolent College is 
a spacious Tudor building north of the town. It has 
accommodation for decayed medical practitioners, and a 
school for the sons of medical men and general pupils. 
Epsom has of late years been much improved and a good 
supply of water obtained. It is the residence of many 
persons of the middle class employed in London during 
the day. The town has a good general trade, and there 
are some rather extensive breweries and malt-houses, 
brick-kilns, and nursery gardens. The neighbooring downs 
afford many delightful prospects. Population, 6916. 

SP'SOBI BALT» the popular name for the sulphate of 
magnesia, originally derived from its discovery In 1675 in 
the water of a spring at Epsom'. It is now nsnally pro- 
onied by the action d dilute sulphurie acid upon dolomite, 
a magnesian limestone. Immense quantities of this stone 
exist In Engird, sufficient, it has heea cheerfully observed, 
^4o purge the whole human race for centuries to come.** 

It forma a mild but efficacious purgative, and is much 
used in houschedd medicine. The doses vary from two 


drachms to an ounce, according to the ofibet required. Tt 
acts best when taken fasting and largely diluted with water. 

EP'WOBTH, a town of England, in tho county and 
28 miles N.N.W. of Lincoln. The inhabitants are chiefly 
employed in the cnltnre and manufactum of flax. It is a 
small place, but is famous as the birthplace of John Wesley 
in 1708. 

XQUAL. Two magnitudes are equal when one of them 
may be made to coincide with tho other. This is tho 
geometrical definition of Euclid, and is placed by him among 
the axioms, though in reality it is nothing moro than a 
definition of the word equal. 

XaUALiry, APFUOAGB to. As a general rule, 
that which may bo stated as absolutely true when an 
equation is true, may be stated as nearly true when that 
equation is only nearly true. Usage of words, however, is 
apt to lead to mistako when it is equality, and nearness to 
equality, which are in question : A and B are absolutely 
equal when either of the following equations is tme ; one 
of them being of course a consequence of tho other • 

and it is usual to say that a small quantity is wcurfy 
nothing or near to nothing. In strictness wo might as 
well say that a large quantity is near to infinity as that a 
small quantity is near to nothing ; both infinity and nothing 
arc limiting terms, except only as to tho latter when ob- 
tained by subtraction. Nevertheless wo can hardly hope 
to abolish the common idea of small quantities being next 
to nothing. Wo must therefore guard those who accept 
this phraseology from tho mistake to which it very fre- 
quently leads. 

It is not tme that quantities are necessarily nearly equal 
when their diflTcrpnco is near to notliing (meaning small). 
If by small wc hero understand small with respect to tho 
quantities themselves, it is true ; bat not otherwise. If 
A — B l>c a small fraction of A, let it be inA, where m is 
a small fraction of unity ; then A — B = niA gives 



or B and A are in tho ratio of 1 — ni to 1, nearly that of 
1 to 1. But if A and B be both small, their difference is 
small ; and yet that difference may be itself many times 
greater than tho smaller of the two quantities from which 
it was obtained. If the hulk of the sun be unity, tho earth 
and moon are both small fractions, but not nearly eq^b 
When therefore we want to think of approach to equality, 
we must rely on tho approach to 

— ssl, not to A — B = 0. 

IS 

XQUA'TXON, in pure mathematics, is an assertion of 
tho equality of two magnitudes, represented to the eye by 
the symbol =. Thus A =: B is to bo understood as u 
proposition, declaration, or assertion that the magnitude ri 
is equal to the magnitude B. It is not immaterial to insist 
upon this definition, for beginners frequently confound the 
notion of an equation (an assertion of equality) with the 
idea of equality itself, and speak of two equations being 
equals or of multiplying or dividing an equation* 

To treat of equations is to write on mathematics in 
general ; for when two magnitudes, A and B, are of the 
same kind, A must either bo greater than, equal to, or less 
than B. The objects of mathematics generally require 
that it should be determined (supposing A and B not 
equal) by how much one exceeds tho other; and the assor-^ 
tion that A exceitds B, and exceeds it m, is equivalent 
to the equation A«=>‘B + tn, The ass^ion of inequality 
is called by some continental writers an inequation* 
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An equation may be one of two kinds — necessarily true 
wlmtever may be the value of tlio symbols employed, and 
called identical ; or true only upon the supposition of some 
particular value being given to certain magnitudes, or of 
some particular relations existing. The latter species ore 
called equations of condition. Thus — 

a = a, a a = 2a, (a -J- ft)® = a® -j- 2a6 + ft® 
ore identical equations, while 

2a4.1 = 18, a®==6a; — 4 

are equations of condition ; the first requiring that ashonld 
be 6, and the second that x should be either 4 or 1. Again, 
0 + 6 = 1 is an equation of condition. 

Equation, in astronomy. The characteristic of all the 
heavenly motions is, that they nearly follow a simple law, 
but not quite. The small corrections which must bo added 
to or subtracted from the results of the simple law, in order 
to secure accurate prediction, are called equations. Thus, 
the moon moves round the earth with a motion which is 
not very far from unifonn ; the average motion is therefore 
ascertained, and starting from a given epoch, at which the 
true place is known, the longitude for that epoch is first 
increased by the loiifptude which would have been described 
by the moon, had she moved with her average motion. The 
result must then be altered by a number of diiTerent equa- 
tions, some being consequences of the elliptic figure of the 
moon's orbit, some of the sun's atlraclion, &c. When all 
these equations have been annexed, the result is the moon's 
longitude for the time proposed. 

Equation to a Curve is any equation between Co- 
ordinates (usually rectangular ones) which is true at all 
points of the curve. 

Equation, Personal. Different persons, attempting 
to observe the precise moment of a phenomenon, by means 
of a clock which beats seconds, do not agree exactly in their 
results, but differ generally in one and the same way, one 
of the observers being almost always a little before tlie 
other in the moment which he assigns to the phenomenon. 
Physical constitution, temperament, habit, &c., moke these 
differences between one and another. Personal equation 
is a name given to tlie quantity of time by which a person 
is in the habit of noting a phenomenon wrongly ; and it 
may be called positive or negative, according as ho notes it 
before or after it really takes place. Tims if A and Ji are 
severally in the habit of noting events B-lOths of a second 
after and 4-lOtlis of a second before they lake place, their 
personal equations may be described as being + 0" 3 and 
— 0«-4. 

The first notice we have of personal equation is an 
announcement by Maskelyne, in the volume of Greenwich 
Observations for 1795. He tells us that he was obliged to 
part with one of his assistants, because the latter, who had 
till then always agreed with him in his obser\’ation8, sud- 
denly began, in August, 1794, to observe half a second 
later ; and that in January, 1790, the difference amounted 
to S-lOtbs of a second. The phenomenon has since being 
attended to, and is now looked for and provided against. 

XQ17A'1X>IL The word equator bctirs two different 
meanings— one relating to the earth, the other to the 
heavens* The terrestrial equator is a great circle sur- 
rounding the eartli. It is defined by the intersection 
with the surface of the earth of a plane drawn through the 
centre of the earth, perpendicular to the axis about which 
the earth rotates. The equator is thus the great circle on 
the earth, every point of which is 90° from the pole. If 
we imagine the plane of the terrestrial equator produced 
until it cuts the celestial spiicre, the great circle produced 
•by that intersection is the celestial equator. An ebserver 
stationed on the terrestrial equator will have tlie celestial 
equator passing through his zenith and the polo in his 
horizon. All the stars will rise perpendicularly from the 


horizon, and cvciy star will remain above and below the 
horizon for an equal time (neglecting refraction). An ob- 
server stationed at the terrestrial pole would have tlio 
celestial equator on his horizon. Each star would describe 
an horizontal circle around the heavens, and the pheno- 
mena of rising and of setting would be us^own. We 
have already explained [see Eolii*tic] 4iow the path of the 
sun is determined. The iutcraoctions of the ecliptio and 
the equator are two points of very great impoxWice in 
astronomical measurement. They are known as the equi- 
noxes. From the vernal equinox, through which the sun 
passes in spring, the right ascensions are measured, so 
that a sidereal clock properly rated should show 0 hours 
0 minutes 0 seconds when the vernal equinox crosses the 
meridian. 

XOUATO'RIAL* a term used in astronomy to denote 
a telescope mounted in the manner which renders It suit- 
able for continuous observation by enabling a star to be 
followed easily in its diurnal motion. If the earth wore 
fixed so that the heavenly bodies remained hour after hour 
in nearly the same direction, the use of telescopes for cer- 
tain purposes would be greatly simplified. The tcloscopt) 
being once directed to the star, the observer could continue 
observing the star as loug as he desired while the telescope 
remained fixed. Owing to the diurnal movement of the 
he^avens this is not possible, the star speedily moves out of 
the field of view, and the telescope has to be moved also 
if further observation be desired. Nor is it always easy 
even to point a telescope at a star without being aided by 
special contrivances. An observer who bad a large tele- 
scope, mounted in the best manner, might spend much 
time before be could get the telescope even pointed on 
Sirius. If he liad not the aid of graduated circle or a 

finder,” the difficulty would become greatly enhanced 
when it was desired to point out some very faint object 
like the planet Neptune, which cannot be seen by the un- 
aided eye. It follows that in using a great telescope we 
must have some means of pointing the telescope to the 
object, and then of moving it so as to follow tbo object. 
W^e refer to tbo article Tei.kscopk for a description of the 
optical part of the instrument. What wo have now to 
consider is the mechanical means by which the movements 
of the telescope are guided. The general principle of the 
equatorial is exhibited in the sketch on next page, c D is 
a telescope, wliich consists in this case of a tube with an 
achromatic object glass at one end, D, and a compound 
cyo-pieco of two lenses at the other, c. The telescope is 
supported at its centre, o, by the polar axis, A b, but the 
telescope is still able to rotate freely about the axis through 
o, which is called the declination axis. The polar axis is 
supported at its extremities, A and n, in fixed bearings, 
which arc secured in solid masonry, but the polar axis 
admits of being turned round so that tlie telescope has 
really two degrees of freedom by the rotation of both tbo 
polar axis and the declination axis. The instrument can 
thus be pointed to any port of the heavens. In this respect, 
however, an equatorial is no better than an ordinary alti- 
tude and azimuth insti-ument; the peculiar excellence of 
the equatorial depends on the special positions In which 
the axes about which it turns are adjusted. The polar 
axis, A B, is to be placed parallel to the axis of the earth ; 
it is consequently always directed at its upper end towards 
the north polo, while its inclination is equal to the latitude. 
At the equator the polar axis of an equatorial would be 
horizontal, at the pole the polar axis would be \’ertled. 
The instrument shown in our figure-is intended for a lati- 
tude of about 40°. As the star in its diurnal path describes 
a circle round the pole, it appears that once the tele- 
scope has been pointed to the star we canifollow the star 
by merely turning the telescope round the polar axis with- 
out any change of the declination axis. In this lies tbo 
utility of the equatorial. We have only a single rotation 
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to provide in order to follow the stars. The movement in 
declination is for the purpose of pointing the instrument 
towards any particular star. To enable this to be done 
with precision, the declination axis is furnished with a 
graduated circle, n, so that when the declination of die 
object is known the telescope can be at once set to the 
proper declination. The polar axis is also fumislied with 
a graduated circl^ M, divided in this case into hours, 
minutes, and seconds. We are thus able to point the 
instrument at any given hour angle from the meridian, so 
that by moans of those ten circles any object of which the 
right ascension and declination are known can be at once 
brought into view. It will bo observed that the rate at 
which the polar axis must revolve, so as to follow the star, 
is quite independent of the place of the star. The polar 
axis merely revolves as if it were rigidly attached to the 
celestial spheiw. The uniformity of this movement enables 
it to DC performed by clockwor]^ In the figure a weight, 
w, sets in motion a train of wheels, n, which work a tan- 
gent screw by which the wheel, M, is rotated. A vertical 
spindle is also rotated by the mechanism. This spindle 



carries a pair of governor balls, which fly out if the rate bo 
too qnick, and thns produce friction, which acts as a con- 
trol. Once the telescope has been pointed to a star and 
the clock has been set in motion, the instmment will follow 
the star, and except that the observer has to move his seal 
occasionally to accommodate himself to the changing posi- 
tion of his instrument, ho may be unconscious of th< 
diurnal motion. At r is a finder^ which is a very usefn 
adjunct to an equatorial. The finder is a small telescope 
with an axis parallel to that of the large one. The field 
of the finder being much greater than that of the great 
telescope, we can at once direct the finder to any star, anc 
then moving the whole instrument so as to bring the star 
into the centre of the finder, we find it visible in the great 
telescope. 

The equatorial figured in the sketch is of the type know:. 
08 English, in which the polar axis is very long. It is now 
more usual to mount equatorials in tho German fashion 
with a short polar axis, which involves other corresponding 
modifications. The greatest equatorial refractor which hae 
been constructed is the Vienna telescope, made by Mr 
&w«rd Gmbb, of Dublin, with an object glass 27 incho 
In diameter. Very nearly equalling this is the instmmon 
•of the United States Naval Observatoiy at Washingto; 
with on apert#re of 26 inches. There are perhaps twent 
or twenty-five telescopes in existence with an apertuR 
oxceeding 12 inches. The reflecting telescopes am mud 


arger than refractors of equal power, but their reflectors 
lave been made- on such a colossal scale that the most 
M)werful instruments in tho world ought to bo the great 
'oficctors. At the head of the list stands the great re- 
lector of Lord Rosse, with C feet of aperture. If we are to 
judge of tho excellence of contemporary telescopes by the 
work which they have achieved, then tho palm must bo 
given to tho great Washington refractor. In tho skilled 
'lands of Mr. Asaph Hall tJiis instrument made the most 
»rniiant telescopic effort of the present century. We 
dlude, of course, to the discovery of the satellites of Mars. 
See Maks. 

XaUATORXALCURllENT. See Atlantic Ocisan, 
EQUES'TRZAN QABaC8» horse-races among tho 
^mans, of different kinds, as the prodromus^ or simple 
lorse-race, the dccursory race around funeral piles, chariot 
•aces, the Neptunian games, Ac. 

XaUBS'TRXAN ORDER. Sec Equitks. 
E'OUIDJB is a family of Unoulata, a division of 
hicli, PBKissoDAcrrYLA (the odd-toed ungulates), is re- 
presented to-day only by the rhinoceroses, tapirs, and tho 
Eqnidse or horses. There is only one genns now existing 
"Iqnns, containing tho home, ass, zebra, &c. (see Plate), 
This genus presents several well-marked characters, and was 
it one time regarded as a distinct order under the name 
Solidnngula, characterized by the circumstance of their 
possessing, or rather appearing to possess, only a single 
toe, which is incased in a solid box-like hoof ; there are, 
aowever, on cither side of this large central toe two “ splint 
bones,** which arc rudiments of the second and fourth meta- 
carpal and metatarsal bones of the typical pcntadactyle 
foot Another distinguishing feature is scon in the denti- 
tion, which is made up in the adult male of forty teeth, in 
the female usually of only thirty-six. Twelve of these are 
incisors, six in each jaw ; they have in youth their crowns 
hollowed by a pit which extends to a certain depth in the 
crown, and becomes obliterated os tho tooth wears away, 
and by noticing the condition of this pit a horse’s age may 
Ix) judged. There are six molars on each side aWe and 
below, tliree of them premolars and throe true molars; 
a rudimentary fourth premolar is sometimes developed, hut 
generally falls out when inatnrity is reached. All the 
molar tooth have a square crown, showing four crescentic 
pits, bosides which, in the upper teeth is a little disc on 
the internal edge. The males, moreover, have two small 
canine teeth in botli jaws ; these are almost always wanting 
in tho females. The full dental formula is thus i. J, c. i, 
p. 1, m. Sf on each side = 44 in all. Between tho canines 



and tho first molar is a vacant space which corresponds to 
the angle of the lips ; it is here that the bit is placed, by 
means of which alone man has come to subdue these vigor- 
ous quadrupeds. The stomach is simjile, and of moderate 
size ; but tho intestines are very long, wdth an enormous 
csBcnm. The teats are ingninal. 

Tho recent discoveries in North Amei*ica, in formations 
of the Tertiary period, of forms referable to this family show 
tho highly specialize character of the existing genus 
Equus, more especially as regards the limbs and the denti-* 
tion. The most ancient form of horse ie of Eocene age, 
and is named by Professor Marsh Eohippus. In this 
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little animal, which is onljr as big as a fox, we see the first 
step from the typical five-toed foot to the single hoof of 
the modem horse. Eohippns had four well-developed toes 
and a rudiment at the first toe. In Orohippus, another 
Eocene form, this rudimentary pollex is no longer ap- 
parent. It was succeeded in the early Miocene period by 
Mesohippus, with four toes, one of wUch, the fifth digit, 
has dwindled away almost to nothing. A little later we 
get animals as big as sheep, Miohippus and Anchitherium, 
with threo wdl-developed toes, all touching the ground. 
In Pliocene times the horses, as represented by Hipparion 
and Pliohippus, have become mneli larger and got much 
further in their development. The two outer toes, that is, 
the second and the fourth, have so dwindled as to be no 
longer functionally useful. From this the transition is 
easy to Equus, in whidi these two toes, still further 
reduced in size, are known as the splint bones. The 
teeth have undergone changes not less interesting. The 
Eocene and Miocene forms have the complete forty-four 
teeth well-developed. The molars have undergone great 
modifications, and their crowns have considerably length- 
ened. The pit of the incisors is first seen in Hipparion. 
Fossil species of the genus Equus hare been found both in 
Europe and America, in i^'hich latter continent they became 
extinct, the herds of wild horses existing there now being 
descendants of those introduced after the Spanish conquest. 
Of the existing species of the genus Equus, the most im- 
portant arc the Hoksk, Ass, Onaobr, Kiang, Quaoqa, 
and Zebra, which will be noticed under their respective 
headings. 

XaUlLZB^BlUM (LaL wqua Ubra\ a state of rest 
produced by the mutual counteraction of two or more forces. 
The s cienc e of equilibrium is Statigs. 

XaUZBinL'TIPIJBS, multiples in which equal num- 
bers of times are taken. Thus seven times A and seven 
times B are equimultiples of A and B. 

XQ'UXM'OXliS, the intersections of the equator and the 
ecliptic, the vernal equinox being that in which the sun 
is when about to rise into tlie northern hemisphere, and 
the autumnal equinox that in which the sun is when 
about to sink into the southern hemisphere. These terms 
are relative, for the equinox which is vernal in our hemi- 
sphere is autumnal in the southern, and vice versd. TJie 
precession of the equinoxes is one of the most interesting 
problems connected with astronomical science, and can 
only be satisfactorily accounted for by tlie supposition that 
the sun himself, with all his revolving orbs, is in con- 
stant motion, and describing some groat circle in the heavens, 
which he performs, according to the usual cidculations, once 
in about 25,000 years. The histoiy of this discovery can 
be traced back for upwards of 2000 years. By a series of 
observations made at Alexandria, between the years 161 
and 127 n.c., Hipparchus found that the point of the 
autumnal equinox was about 6° to the eastward of the star 
called Spica Virginia. Eager to determine evoiytbing by 
multiplied observations, he ransacked all the Chaldean, 
Egyptian, and other records to which his travels could pro- 
cure him access for observations of the same kind. He 
found some observations of Aristillus and Timochares, 
made about 150 years before. From these it appeared 
evident that the point of the autumnal equinox was then 
about 8” east of the same star. He discusses those observa- 
tions wllth great sagacity and rigour, and on their authority 
he asserts that the equinoctial points are not fixed in the 
heavens, but move to the westward about 1** in seventy- 
five years. This morion is called the precession of the 
equinoxes,” because by it the time and place of the sun*s 
equinoctial station precede the usual calculations. It is 
fully confirmed by all subsequent observations. In 1750 
•the autumnal equinox was observed to be 20** 21' west- 
ward of Spica Virginis. Supposing the motion to have 
been uniform daring this period of i^s, it follows that the 


annual precession is about 50^"; that is, if the celestial 
equator cuts the ecliptic in a particular point on any day 
of this year, it will, on the same day of the following year^ 
cut it in a point to the west of it, and the sun will 
como to the equinox 20' 23" before he has completed his 
round of the heavens. Tims the equinoctial or tropical 
year, or true year of the seasons, is so much shorter than 
the revolution of the sun or the sidereal year. 

XaUZSXTA'dUB, a group of flowerless ^nts. [See 
Cryi>togamia.] They are called in England Horse-tails, 
and arc considered a sure sign of a wet, stiff, springy soiL 
There is only one genus existing, Eqnisetom. The stems 
are employed in the shops under the name of Dntch rushes. 
They have a deposit of silex in the cells of the epidermis, 
which gives them the hard surface that makes them useful 
for the polisher's purpose. In Equisetum hyemale there is 
so much silex that the ashes form a good polishing powder, 
like fine tripolL 

The underground stems (rhizomes) are jointed and solid; 
from them shoots spring up at intervals bearing whorls of 
scale-liko leaves at their joints, and sometimes branches. 
The erect shoots or steins are hollow, and are longitudi- 
nally marked with numerous small furrows. They arc 
either barren or fertile. The fertile stems are dub-shaped 
at the top, the club consisting of a short axis covered 
thickly with bodies shaped somewhat like a mushroom. 
These boar on the under side a circle of tooth-like pouches, 
with a slit on the inside (the sporanges), whence the re- 
productive bodies or spores fall when ripe. The spores 
have two short threads (claters) united by their centre, and 
attached there to the spore. Thoy.are coiled spirally round 
the spore, and, in fact, are the outermost coat of the spore. 
When the spore falls from the sporange, the elater nncoila 
with elasticity when the air is dry, but as soon as the air 
becomes damp they again coil round the spore. 

XQUIBXT'IC or ACONZTIC ACID, an acid found 
in several species of the plant Equisetum or horse-tail in tha 
form of magnesium and calcium salts. It is also found in 
Aconitum napellus, or monkshood, as a calcinm salt. It is 
an uncrystallizable amorphous body, very soluble in water, 
alcohol, and other. It is tribasic, and forms a variety of 
crystalline salts with alkalies, alkfUinc earths, and metals. 
The formula is CgHeOa. It may also bo obtained from 
citric acid by decomposing it witli heat. 

xauzsx'Tuas, a genus of plants, the type and only 
genus of the order EQUiSETACBiE. Equisetum hyemale 
(Dutch rush) has a simple stem, very rough, with from 
fourteen to twenty slender farrows. It is a native of 
England, Scotland, and Ireland, as well as the continent of 
Europe ; but is almost unknown in the middle and soutbem 
English counties. It appears to possess tannin, and to act aa 
an astringent. It is supposed to bo iujurlous to cows, but 
horses cat it with impunity. This plant, more than any 
other species, is used for the purpose of polishing woody 
hone, ivory, and various metals, particularly brass, and la 
brought into this country from Holland, where it grows 
abundantly, and is sold in the shops of London under the 
name of Dntch rush. 

Equisetum variegatum is found on sands near the sea^ 
or wet places in the British Isles. Equisetum is 

very generally distributed over the Britiedi Isles. It Is 
liable to alter its characters, and three tolerably permanent 
varieties have been described. Equisetum m/aaeimum 
(water horse-tail) is one of the most beautiful of theapedea, 
attaining a height of 8, 4, and even 6 feet. It la abundant, 
in the neighbourhood of I^ndon, especially near Hampstead 
Heath. It is a native also of the more southern countries 
of Europe. Equisetum limosum is seen very oommonly in 
ponds and ditches, and sometimes in runnine streams, the 
roots and a portion of the stem being Immened in water. 
It is a common plant tbroughont Europe. Linnieas saye 
that ill Sweden it is used as food for cattle, in order thaf 
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com may give more milk, and also that the reindeer feed 
on it, Ue advises that it shonld be coUected in summer 
as fodder for the winter. Cattle in this countiy will some- 
times eat it. Equiaetum ayhaticum (wood horse-tail) is 
found in wot shady places and moist woods tbrnnghont 
Great Britain. EquUetium arvense (com-6eld horse-tail) 
is the most common of all the species, and frequently a 
source of serio us ii^uiy to the farmer and gardener. 

XQ'UXmS (Lat., knights), the name of an order in the 
Roman state. The equitcs were originally a class of men 
of rank who served on horseback. There were said to be, 
in the earliest periods of Roman history, three centuries or 
bodies of equites, but all that relates to the origin of the 
equites is very obscure. Tarquinius Priscus is said toliave 
established three more centuries. 

When Servius Tullius established the comitia of the cen- 
turies, he added twelve other equestrian centuries. To the 
ostablisnment of the comitia centuriata the creation of the 
body of equites as a distinct order seems to be due. 
According to the Servian constitution, good birth or the 
sanction of the censors was necessary for gmning a place 
in the equestrian order. It appears probable that a certain 
sum (eventually 400,000 sesterces) was fixed, the possessor 
of wlUch was obliged to servo on horseback at his own es- 
])ense if no horse could be given him by the public, and 
that those whose fortune fell short of this were obliged to 
serve in the infantry under the some circumstances. 

The lieutenant of the dictator was colled the master of 
the equites” (inagUier equitum\ and in later times he 
was appointed to this office by the dictator himself. Actual 
sen’ico in the state cavalry gradually came to bo mono- 
polized by the young aristocracy, sons of senators, &c. ; but 
the equestrian order, on account of the money qualitication, 
came, as Rome grew wealthy, to be almost synonymous with 
the capitalist doss. Cains Gracchus saw the use that might 
be made of such a body, and gave them great powers in 
tlio state. 

With regard to the functions of the equites as an order 
they had to act as judices or jurymen in certain kinds of 
trims, under the Sempronian law (of Cains Gracchus) ; under 
the Serviliau law the judices were chosen from the senate 
as well as from the equites; by the Glaucian law the 
equites alone performed the office, and so on by alternate 
changes till the law of Aurelius Cotta (d.c. 70), by which 
the judices were chosen from the senators, equites, and 
tribuni tBrarii, The equites also farmed the public revenues. 
Those who wore engaged in this business were cidled the 
pubUcani (the “ publicans ” of the Rew Testament). 

They had particular seats assigned to them in the dreus 
and the theatre. The insignia of their rank (in addition 
to the horse of those actufldy serving in the cavalry) wei*e 
a golden ring and the anguaius clavua^ or narrow bund, on 
their dress, as distinguished from the latua clavvs^ or broad 
band, of the senators ; the two last insignia seem to have 
remained after the fojmer ceased to possess its original 
character. 

Xa'UITV. For many hundreds of years prior to 
November, 1875, equity formed a distinct branch of 
English law, and was atoinistered in the High Court of 
Choneeiy, the courts of common law having separate and 
widdy differing jurisdiction. At the date alluded to, how- 
ever, the Judicature Act of 1875 came into operation, and 
rids the distinctive equity jurisdiction of the Court of 
Cbanoery was terminated, the various judicial courts were 
combined into one High Court of Justice, and equity as 
well as common law jurisdiction was vested in each division 
of the Court [See Judicatur» Act.] The rise of 
onr fonuer great equity court has already been traced under 
Ohanobixob, so that we shall here only point out the 
ddef reasons vAiich led to the separation of equity from 
common-law jurisdiction, and this will afford the best 
d^nition of equity itself as a branch of English law. 


Courts of law at a very early period adopted the praotioe 
of simply deciding upon distinct issues submitted to them, 
and this only upon established rules, the hard and fast 
application of which often rendered it impossible fur a law 
court to do justice in a cause. And when the cases became 
numerous in wiiicb the fixed foims of remedies applied by 
the law courts did not apply, such cases gave full occupa- 
tion to the Court of Clianceiy, whence they were sent for 
relief, and hence the equitable ” jurisdiction of that court, 
as It was called, though it was in truth quite os much a 
legal jurisdiction as the common law. 

I'he exclusive jurisdiction of the Court of Equity was 
chiefly exercised in cases of merely equitable rights, that 
is, such rights as wore not recognized in courts of law. 
Most cases of trust and confidence fell under this head. 
But many of the cases, however, carried into the Equity 
Court in early times were taken there more as appeals 
from the practical injustice of the law courts than as new 
cases. For instance, a rule of common law was that pay- 
ment of a bond debt could not be proved miless by an 
acquittance under soal. This was not, however, it was 
said, the law ; it was simply a rule of the courts of com- 
mon law as to proof. TJie party therefore went into the 
Court of Chancery for relief, and tho relief was called 
“ equity,” but it was simply good law — as was proved by 
tho fact that the common law courts presently dropped 
their rather Btu]nd rule, and equity and law on the sub- 
ject were acknowledged to be tho same; the decision in 
equity, in fact, became the now rule in law. 

In reviewing the rise of the Court of Chancery, wo have 
already pointed out that in early times the office of chan- 
cellor was filled by an ecclesiastic, and when clerical chan- 
cellors began to review common law decisions they probably 
acted on somewhat loose, if in the main correct, notions of 
right and wrong. At first they dealt only with cases of 
gross and flagrant injustice, about which there was no 
difficulty. But gradually and imperceptibly the cases of 
equity in which they were asked to interfere grew more 
complex, and until definite rules had been framed and 
settled the most upright of men might differ in their 
equity decisions. Hence Sclden^s celebrated sarcasm: 

Equity is a roguish thing ; for law we have a meahure* 
Equity is according to the conscience of him who is chan- 
cellor, and as tliat is larger or narrower so is equity. It 
is all one as if they should make tlie standard for the 
measure we call a foot a chanc^lloris foot.” 

Only in course of time did this ground of reproach cease 
like other tribunals, the Court of Equity became bound by 
statute and precedent. Such a result was to bo antici- 
pated when cbanccllors were chosen, not from the dignified 
clergy, but from men learned in tho law, and consequently 
alive to tho manifold evils of making the law vague and 
variable. Lord Ellesmere, who was lord keeper under 
Elizabeth and lord chancellor under James I., led the way 
in this direction. Under him equity took form and shape 
as an integral part of jurisprudence, governed, no less than 
the common law, by fixed principles and definite rules. 
By him also tho power of the Equity Court to control, 
restrain, and practically to overrule judgments at law, 
whose operation would have been inequitable, was most 
resolutely and completely vindicated. 

It was on more than ono occasion declared by Parlia- 
ment that the Court of Chancery shonld not exercise 
jurisdiction in any matter determinable at common law, 
and this cardinal rule was only so far relaxed that the 
court could eotertain jurisdiction in cases in which, though 
determinable at common law in the sense of being within 
the jurisdiction of courts of law, these courts could not, 
from the defect of their procedure or remedies, afford ade- 
quate redress. Courts of common law could prdoeed by < 
certain forms of action alone, and gave relief only by a 
general and unqualified judgment for the plaintiff or tho 
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(defendant. There are many eases, however, in whicli a 
simple judgment for either party would not do entire jus- 
tice, and in sucli cases the common law courts wore ]>ower- 
IcsH, while an Equity Court could bring before it all the 
])artieB interested in a suit, determine the rights of all, 
however numerous, and could modify or annex conditions 
to the exercise of rights or the redress of injuries. More- 
over, in an action at common law a party could not liavo 
discovery of evidence in his case in his adversary’s know- 
ledge and possession, and it was originally of the essence 
of equity jurisdiction to give it ; for the great feature of 
the chaucery system of procedure, and that of which the 
greatest jealousy was felt on liccount of its efficacy in ex- 
torting the truth, was that it proceeded by examination 
•and oath of the parlies, which parties who were in the 
wrong very much objected to, ns it forced them to tell the 
truth; whereas at common law their opponents would be 
put to prove it, which they might be unable to do. In the 
•course of time, however, the judicature of the Equity Court 
not being augmented as business increased, this became 
impossible, and the answers were taken in writing, though 
the evidence was still taken orally, before examiners. The 
judicial strength of chancery was by and by increased by 
the addition of masters, vice-chancellors, and lord-justices, 
but equity cases increased in far larger proportion, until at 
length suitors were necessarily kept waiting a long time 
before their turn for a hearing came. 

Vexatious delay was not by any means the whole of the 
mischief caused by the concentration of all equity jurisdlc- 
‘tion in one court. A suitor hud rights in one court which 
wore denied him in another, while it was an every-doy 
matter for a judge to admit, in giving a decision, that he 
was not doing the justice to a case he could wish, and to 
•observe that if a pbiintifl' or a defendant desired full jus- 
tice bo must bring another action or transfer the case to 
the Equity Court. The various courts had thus conflicting 
Jurisdictions, without any power to assist each other or 
transfer a cause or a question from one to another — were 
in fact total strangers one to another, except that one 
could at times put an end to the proceedings of the other, 
and require thorn to be begun over again in its own forum. 
'J'he abuses and delays were in fact such that the courts of 
justice might often have been aptly described as courts of 
injustice ; for, after obtaining his strictly legal rights in 
.a law court, a suitor could only obtain his equitable rights 
hy recommencing his suit in an Equity Court, the case 
being thus indefinitely prolonged and the costs cruelly 
increased. 

A royal commission appointed to inquire into the snb- 
ject made a report in to the ellcct that the very 

numerous and grave defects which this system caused in 
the administration of justice could not be remedied by any 
mere transfer or blending of jurisdiction between the courts 
•as then constituted, hut only by consolidating all the 
superior courts into one High Court of Justice, in each 
and all the divisions of which there should be vested full 
jurisdiction both in equity and law. An Act to this elTect 
was passed in 1873, but did not come into operation until 
: supplemented by another Act passed in 1873. The more 
general changes effected by the Judkjaturk Act will bo 
found under that heading, but the most important title of 
the Act to public interest was the fact that it effected that 
•long-desired fasion of the two systems of law and equity 
which had been for centuries inconveniently distinct and 
in some respects hostile. We need only notice here those 
lirovisions of the Act which made such very important, 
^nd, as the event soon pi-ovcd, beneficial changes in the 
administration of equity. 

The first of those provisions is in section 24 of tliat 
* -portion of the Act passed i^ 1878. This directs that law 
and equity shall be administered concun^ntly, and pro- 
vides that a plaintiff claiming an equitable estate or right 


of wliich equity alone can take cognizance shall be entitled 
to ask from any division of the High Court the same 
measure of relief which he could previously have obtained 
in clianceiy alone. Thus, a ward can now vindicate his 
paramount and equitable title against the technical and 
legal rights of his trustee ; a surety can sue his co-sureties 
for contribution to the loss sustained Uirough their prin- 
cipal's default, and will 'no longer finS that his remedy 
differs in different courts. Again, if a person, through his 
own mistake or another's fraud, entered into a contract he 
never meant to make, or undertook obligations ho never 
meant to assume, he could only have the contract altered 
or re-formed by filing a bill in chancery. He can now 
assert bis right in any appropriate branch of the High 
Court. Witli equal freedom plaintiffs may sue for contri- 
bution as co-sureties, may get contracts remodelled and 
fraudulently imposed obligations redressed, because the 
courts and every judge thereof may give to the plaintiff 
Bubh and the same relief as ought to have been given by 
the Court of Chancery before the passing of the Act.” 

Wc have already shown liow a plaintiff and defendant, 
in order to obtain justice, often had, under the old system, 
to bring action after action against each other in order 
that one general case might bo settled. The Act dispensed 
with all the refinements as to definite issues, &c., wliicli 
rendered this necessary, and parties may now, in any court, 
obtain in a single suit all the benefits which previously 
might have required several different proceedings. The Act, 
indeed, gives every division of the High Court the most 
ample equitable jurisdiction over every subject of legal 
disputation, for the section (24) le which wc have referred 
is very comprelieusivc ; by it the courts are to recognize 
claims, demands, estates, and obligations created by com- 
mon law, statute, or cuetom ; and the High Court has to 
gi'ant absolutely or conditionally all such remedies as any 
of the parties may be entitled to in respect of every legal 
or equitable claim that can bo properly bnmght forward by 
them in any cause or matter. The Act contains provisions 
for enforcing the rules of equity in numerous special cases, 
previously governed by common law. Sub-soction 10 of 
section 25, for Instance, lays down that the rules of equity 
as to the custody of infants are to supplant those of com- 
mon law, thus curtailing the father’s all but absolnto legal 
right to retain his children under his control. And (sub- 
section 11) in all cases not specially provided for equity is 
not now, as formerly, to follow the law ; it is to govern it 
and to ovciTide it, for when there is any conflict or vari- 
ance between the one and tlic other the rules of equity 
shall prevail.” 

It must not be supposed, however, that equity can bo 
administered solely at the disci'ction of the judge, accord- 
ing to the circumstances of each case. The effect of equity 
is to enable justice to be done between parties when there 
is no legal obstacle. If the doing of justice will controvert 
an established law, then equity has no power. If, for 
instance, through ignorance of its necessity a man omits 
to make a new will after marriage, it is quite conceivable 
thot the effect may be very hard upon an individual, but. 
equity cannot interfere to prevent the hardship. The 
matter is settled by the fact in law that marriage has 
rendered the old will null aud void. Neither eftw equity 
interfere with the way a man disposes of his properly by 
will, unless on the gi'ound of clearly proven mental or legal 
defect. But in all the various divisions of the Court, 
where there is no legal bar to equity then equity prevails. 

In Scotland law and equity arc both administered by the 
same judges. The Court of Session, however, possesses a 
superior power, termed noUle officium, whereby they exer- 
cise a purely equitable jurisdiction, under which they ap- 
point guardians to minors and others inehpable of Mting 
for tliemselves, and other similar acts wfai^ in England 
used to be peculiar to the Courts of Chancery, 
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SWiy AUBNTC OF HEAT* a most useful method 
of computing mechanical force, invented by Joule. JHe 
accurately measured the rise in temperature of a Inidy of 
water caused by the friction of revolving of paddles within 
it, the paddles being driven by a falling weight. He found, 
after eliminating evciy disturbing element, that 1 lb. of 
water was raised V Fahr. by 772 lbs. weight falling one 
foot (772 foot-pounds), or 1° C. 'by 1890 foot-pounds. 
Joule’s equivalent is therefore 772 for Fahrenheit, or 1890 
for centigrade. In kilogrammes instead of pounds it Is 
424 for oentigrade. Of course the opposite holds good; 
the raising of water a pound-degree Fahr. will store up 
energy equal to 772 foot-pounds. The unit of heat in the 
C.G.S. (centimetre-gramme-se-cond) system of universal 
measurement — that is, the heat required to warm a 
gramme of water 1" centigrade — has for its equivalent 
42,000^000 ergs. 

SIEIA, a scries of years calculated fiuiii an Epoch. [See 
also CiiRONOLOGy.] The term, originally (crcf, comes from 
the Latin ara, money, ue. coins used as counters for com- 
putation. 

ERAS'BKUS was bom 2Hth October, 1467, at Rotter- 
dam, where there is a bronze statue of him, erected in 
1622. He was the illegitimate son of a citizen of Gouda, 
named Gerrit (Gerard), which, according to a pedantic 
fashion of the day, he translated doubly into Desidcrius 
Erasmns. During his father’s lifetime he was carefully 
educated ; but at the age of fourteen he fell into the hands 
of dishonest guardians, who wasted his patrimony, and to 
conceal their peculations drove him, vciy unwillingly, into 
a monastoiy. Ho took the vows at Stein in 1486. For- 
tunately his skill in I^atiii caused him to be employed as 
private secrctaiy to the Rishop of Gambrai, who in 1496 
authorized him to proceed to Paris to continue bis studies. 
At Paris Erasmus barely supported himself, in sickness 
and poverty, by taking pupils. For many years ho led a 
wandering life, relying on the bounty of those patrons who 
were attracted by his learning and sprightly wit, sometimes 
in France, sometimes in the Netherlands, and sometimes in 
England, to which he was a frequent visitor. In England 
he became intimate with More, Colct, dean of St. Paul’s, 
and other learned men, of whom ho has spoken in high 
terms. For several years he applied himself diligently to 
the study of Greek. Ho was self-taught, ho says ; and 
one of his favourite employments was the translation of 
short Greek treatises into Latin, which answered the 
double purpose of improving himself and fumishing him 
with a number of books to dedicate to his wealthy friends. 
Careless, however, of economy, and not averse to pleasure, 
Ei^mus was continually in want ; and in one of his letters 
(xii. 21) he duns Colct for fifteen angels, promised for the 
dedication of his treatise ** Dc Oopia Verborum.” 

lu 1506 Eiusmus paid his first visit to Italy, during 
which he obtained from Pope Julius IL a dispensation from 
ills monastic vows. At Bologna, Venice, and Padua, he 
Improved his knowledge of Greek under the instruction of 
tiie brat Greek and Itcdian scholars. He returned to Eng- 
land in 1610, and resided for some time at Cambridge, 
where he was appointed Lady Margaret professor (in 
divinity) and also lectured on Greek ; his lodging was in 
Queen's College, in the grounds of which Erasmus' Walk 
is still shown. But in 1514, on an invitation from the 
archduke, afterwards Charles V., ho went to Brabant, with 
the office of counsellor and a salary of 200 florins. After 
this we find him resident sometimes in the Netherlands 
and sometimes at Basel, where the great work in which he 
had been many years engaged, the first edition of the New 
Testament in Greek, was published in 1516, accompanied 
by a new Latin^ronslation. 

At the dawn of the Reformation, Erasmus, who in his 
witty writings Imd exposed many abuses of the Roman 
Catholic Church, especially those connected with the 


monastic system^ was much cmbarrassiod. It is clear that 
at heart he went a long way with the reformers, but ho 
was of a timid temper, disinclined to sacrifice either life or 
comfort to his opinions. 

He removed to Basel in 1521, where, in 1622, his 
“ Colloquies” were published. In those Colloquies, which 
are generally very amusing, Erasmus has made some of his 
smartest attacks on various superstitions of the Roman 
Catholic Church. In 1629 he removed to Freiburg, when 
tlio reformed party acquired the ascendency in Basel, for 
to the last ho never threw off an external adherence nt 
least to the ancient faith. But in 1585 he returned to his 
former place of abode, endeared as it was by the preseneu 
of his most valued friends, in hope of renovating his de- 
clining health. About this time he received testimonies of 
high respect from Pope Paul III., who gave him a benefice. 
He died at Basel, 12th July, 1536, leaving an enduring re- 
putation as the first wit of his age, the man of most general 
learning, and the most active and serviceable instrument in 
bringing about the revival of sound learning. Nor were his 
contributions small towards the success of the Reformation ; 
he was an able sapper, though he wanted energy to storm 
tile breach with Lntlicr and his associates. 

The ].atin style of Erasmus is clear and elegant, like 
that of one who spoke and wrote Latin as readily as his 
mothtT tongue. His letters, comprising those of many 
learned rn<’n to himself, form a most valuable and amusing 
collection. 

ESLAS'TZANlSBIs See tho following article. 

Elt^'TUS. THOBIAS, a physician, and tho autljor 
of vaiious medical works, but better known for the use 
made of his name in ecclesiastical discussions. His family 
name was Lieber, which he Griecized into Erastus. 11 u 
was born at Baden in Switzerland, 1524, and studied in 
B(U5 c 1 in 1540. He afteiwards went to Bologna, where he 
studied modicinc. After liaving remained nine years in 
Italy he went to Gennany, and was by the Elector Palatine. 
Frederic III., made professor of physic in tho University of 
Heidelberg. He was appointed physician to the prince, 
and hold rank as councillor of state in the palatine. Ih* 
soon afterwards entered into polemical controversy on thu 
question of the real presence, &c., and e\»entually became 
involved in a controversy on excommunication. Tho thesis 
called '^Explicatio Qumstionis gravissime de Excommuni- 
catione,” which seems to have Wn written in 1568, was 
published in 1689, six years after the death of its author. 
The general principle adopted by Erastus is, that ecclesi- 
astical censures, excommunications, and other inflictions 
are not tho proper method of punishing crimes, but that 
tho administration of all law should rest with the tem- 
poral magistrate. He held that the proper ground on 
which a person could bo prohibited from receiving tho 
ordinances of a church — such as the sacrament or com- 
munion of llie Lord’s Supper — ^was not vice or immorality, 
which concerned the civil magistrate alone, but a difference 
in theological opinion with the church from which ho 
sought the privilege. The church was to decide who were 
its members, and thereby entitled to partake in its privi- 
leges, but was not entitled to punish offences by withholding 
these privileges, or by inflicting any other punishments on 
the ground of moral misconduct. 

X'RATO, in the Greek mythology, was tho Mnso of 
Love and Marriage Songs. She is always represented 
crowned w4th a wrea th and playing on a many-stringed lyre. 

XRATOS'THENBSf a distinguished contemporai 7 of 
Archimedes, is stated to have been born lat Cyrene in tho 
year 276 n.c. He possessed a variety of tiUents seldom 
united in the same individual, but not all in the same 
eminent degree; his mathematical, astronomical, and geo- 
giuphical labours are those which have rescued bis name 
from oblivion. Eratosthenes had not only the advantages 
arising from possessing the instruments and observations of 
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his predecessors, but the great Alexandrian library was 
intrusted to his superintendence by Ptolemy Eurrgetes. 

The only work attributed to Eratostlienes which has 
come down to us entire, is entitled Catasterismi,” and is 
a catalogue of the names of forty-four constellations, and 
the situations in each constellation of the principal stars, 
of whidi ho enumerates nearly 600, but without one refer- 
ence to astronomical measurement. Wo find the astronomer 
Hipparchus quoted in it, and mention is made of the motion 
of pole. These circumstances, taken in conjunction 
with the vagueness of the descriptions, render its genuine- 
ness extremely doubtful ; at all events it is a work of little 
value. It is included in the Oxford edition of Aratus. 

We find him engaged in astronomical researches far 
more exact and more worthy of his genius. By his ob- 
servations he determined that the distance between the 
tropics, that is, twice the obliquity of the ecliptic, was 
^ of nn entire circumference, or 47‘' 42' 30", which makes 
the obliquity to bo 23*^ 51' 10*5", nearly the same as tliat 
supposed by Hipparchus and Ptolemy. As the means 
of obseiTation were at tlmt time very imperfect, the instru- 
ments divided into intervals of 10', and corrections for tho 
greater refraction at the winter solstice, for the diameter of 
the solar disc, &c., then unknown, we must regard this 
conclusion as highly creditable to Eratosthenes. 

His next achievement was to measure the circumference 
of. the earth. He knew that at Sycnc (now Assouan) the 
sun was vertical at noon in the summer solstice ; while at 
Alexandria, at the same moment, it was below the zenith 
by the fiftieth part of a circumference ; the two places are 
nearly on the same meridian (error 2®). Neglecting tho 
solar parallax, bo concluded that the distance from Alex- 
andria to Sycno is the fiftieth part of the circumference of 
tho earth ; this distance he estimated at 5000 stadia, which 
gives 250,000 stadia for the 
circumference : tho annexed 
diagram will explain the prin- 
ciple of this admeasurement. 

C the centre of the earth, 
A Alexandria, s Syonc, 8 the 
sun, angle zab the of four 
right angles, angle a a c the 
sun's parallax, which though 
considerable in the diagium 
for the sake of clearness, is in 
reality very small. The angle 
ACS very nearly ~ zas; there- 
fore the distance a«c s= ^ of 
the circumference of the earth. 

Thus Eratosthenes has tho 
merit of pointing out a method 
for finding the circumference 
of the earth. But his data 
were not sufficiently exact, nor 
had he the means of measur- 
ing tho distance As with suffi- 
cient precision. 

Eratosthenes has been called a poet, and Scaliger, in liis 
commentaiy on Manilius, gives some fragments of a poem 
attributed to him, entitled Hermes” or De Zonis,” one 
of which is a description of the terrestrial zones : it is not 
improl^able that these are authentic. That Eratosthenes 
was an excellent geometer wo cannot doubt, from his still 
extant solution of the problem of two mean proportionals, 
preserved by Theon. 

Eratosthenes appears to have been one of the first who 
attempted to form a ^stem of geography. His work on 
this subject, entitled Geographica,” was divided into three 
books. The first book contained a history of geography, 
a critical notice of the authorities used by him, and the 
elements of physical geography* The second book treated 
Cif mathematical geography, and contained tho method above 


explained, by which he determined tho earth's circumfer- 
ence. The third book contained the political or historical 
geography, arranged according to the three great divisions 
of the known globe, Europe, Asia, and Libya. The whole 
work was accompanied with a map of the known world. 
The geography of Eratosthenes is lost; the fragments 
which remain have been chiefly presosped by Strabo, who 
was doubtless mucli indebted to him. 

Eratosthenes arrived at the age of eighty years, and 
ultimately, becoming blind and weary of life, is said to 
have died by voluntary starvation. The best collection of 
his fragments is by Bemhardy (Berlin, 1822). 

XR'BXUM, a metal discovered by Mosandcr in 1843. 
It is found iu gadoliiiito associated with yttrui and terbia. 
It has not been isolated in a pure state. Bunsen gives 
112*6 as the atomic weight. The oxide erbia, an alkalino 
earth, is always contaminated with yttria, from r.hich it 
has not been perfectly separated. It has a deep yellow 
colour, and is a weak base. The salts are colourless, tho 
sulphate having a sweetish taste. 

XRECHTHE'IUM, a beautiful Ionic temple dedicated 
to ErechiliGus, built near tho western brow of the Acropolis 
at Athens. Connected with this building, and placed on 
one side of it at the end of the cclla, is a tetrastyle 
pseudo-dipteral Ionic portico, in the same style as the 
portico of the Erechtheiuni, forming a small temple, which 
was dedicated to Athena Polias ; and on tlie opposite side 
is a small roofed building supported by caryatides placed 
on nn elevated basement, forming another small temple 
dedicated to Pandrosos, and called tho Pandrosium. Tho 
back wall of the cella of the temple of Erechthens is de- 
corated with four Bcmi-colnmns in aniis^ engaged in tho 
wall, and of tho same order as the portico, which is hexa- 
stylo and raised on three steps, fonning a basement which 
runs round the entire building with its adjuncts. Tho 
side portico, called Athena Polias, was most probably 
constructed after the Ereclitheium. The Erechtboium and 
Pandrosium will be found in our Plates on Greek 
A 114^1 1 

EBECB'THEUS or EBZCHTHO'NIUB, first king 
of Athens, was tho child of Hephasstus (the Latin Vulcan) 
and Attliis, or according to some accounts Gsea. Heph- 
sestUH had sought the love of the virgin-goddess Athena, 
and although she had denied his suit she was kind to his 
son, and reared him carefully. Turning him when a boy 
to tho form of a serpent, her sacred animal, she intrusted 
him in a closed box to the care of certain nymphs, whose 
curiosity getting the better of their prudence they opened 
the box, and were so horrified at the serpent within that 
they threw themselves from the Acropolis. Athena pre- 
served the child, and when he had grown up he expelled 
Amphictyon, son of Deucalion, who then ruled Attica, and 
founded the temple of Athena on the Acropolis. He 
invented the quadriga and instituted the Panathenaio 
games. He was worshipped as a divinity, and his famous 
temple, the Ereciitheium, is still one of the glories of 
Athens. His grandson Erechthens was also King of 
Atliens. 

EBEBCACAU'SIS^ or DECAY, is a process of slow 
combustion in the presence of air and water. This prooess 
is constantly going on in combustible organic bodies ex- 
posed to the atmosphere, and one of the first changes 
winch takes place during the decomposition of animal and 
vegetable substances is the union of one or more of their 
elements with oxygen. The carbon and hydrogen are 
usually converted into carbonic acid and water. Tho 
changes in colour, consistence, and other properties which 
vegetable juices, sawdust, leaves of trees, blood, Ac., un- 
dergo when exposed to the atmosphere ai^ owing to the 
same cause. Eremeoausis difiers from fermentation and 
putrefaction hi the fact that it cannot take place without 
the access of atmospheric air, through which means the 
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oxygen is supplied to the decaying body. Eremecausis 
must precede any decomposition of an organized substance ; 
and it is by virtue of this law that animal or vegetable food 
may bo kept from^ putrefaction by being boated to the 
temperature of boiling water, and then secured in air tight 
vessels. Food thus prepared may be kept for many years 
M fresh as when Jrst secured. This has led to a large 
industiy in the preparation of tinned animal and vegetable 
food& In ei'emecausis of wood the residuum is named 
u imin . Th e term was first used by Liebig. 

X&'FmT» a government of Prussian Saxony, is bounded 
N. by Hanover and Brunswick, E. by Merseburg and Saxe- 
Weiraar, S. by Saxe-Goburg-Gotha, Saxe-Meiningen, and 
Saxe-Woimar, and W. by Hesse. Its length from N.W. 
to S.K. is 60 miles ; its breadth varies from 8 to 38 miles. 
Its area is 1363 square miles, and its population in 1880 
amounted to 380,000, rather more than one>third of whom 
are Roman Catholics and the remainder Evangelical 
Protestants. The soil of this province is favourable for 
the cultivation of grain, and rather more than half of its 
surface is arable land. About one-fifth of it is appro- 
priated to meadows or pastures, and rather moi*e than one- 
fourth is occupied by woods and forests. The principal 
rivers are the Erlau, the Saale, and the Wipper. The chief 
products are grain, flax, tobacco, hops, oil, and salt. 
Great numbers of liorKus, horned cattle, sheep, goats, and 
swine are reared. In the circles of Weissensee and Schlcu- 
singen there are mines of iron, lead, and copper. Marble 
and gypsum, as well as sulphnr, are also among its 
minor^ productions. Erfurt is likewise distinguished for 
its manufactures of iron and steel ware, tin plates, seed- 
oil, woollen yams, cloths, fiannels, carpets, linens, silks, 
cottons, stockings, paper, porcelain, glass, brandy, wooden 
clocks, &C, 

Erfurt, tlic capital of the above government, is sitnated 
on the Gera, a tributary of the Unstrut, in a richly culti- 
vated plain, 14 miles by railway W. from Weimar, and has 
58,234 inhabitants. It was formerly the capital of Thu- 
ringia, and was a fortress of the second order, possessing 
two citadels— one, Petersburg, within the walls, and the 
other Cyriaxburg, on Mount Cyriax, outside of the town — 
but tlie works are now being removed. Erfurt has six 
gates, five public squares, one uf which, the market square, 
is omamentod with an obelisk of stone 50 feet high, erected 
in 1802 to Charles, elector of Munz, several broad and 
well-built streets, and numerous Roman Catholic and 
Protestant churches. The cathedral church of St. Mary 
is a fine Gothic structure of the thirteenth centuiy. In this 
church there is a bell called the Maria Clara Susanna, cast 
in 1492, which weighs about 13 tons. The cell of the 
former Augustine monastery, in which Luther resided from 
1501 to 1508, was shown until all reminiscences of the 
illustrious reformer were destroyed by a fire in March, 
1872. Of the numerous religious houses which Erfurt 
formerly possessed the Ursullne convent alone remains, 
and has a female school attached to it, which is super- 
intended by the nuns. Among the scholastic institutions 
in the town are— a high school, a gymnasium, a deaf and 
dumb school, and schools of surgery, design, and archi- 
tecture. Among other institutions there are— a botanical 
garden ; a library of abont 50,000 volumes, formerly be- 
lonj^ng tb the university, which was suppressed in 1816 ; 
an ophthalmic hospital, and a general hospital. Erfurt is 
the seat of provincial administration and of the provincial 
tribunals. It has considerable manufactures of cottons 
and woollens, besides less extensive ones of linens, ribbons, 
leather, soap, earthenware, meal, seed-oil, stockings, gloves, 
tobaceo, &c., and it carries on a brisk trade in fruits, seeds, 
groceries, dr^^grain, &c. 

Erfurt first tonned part of the Prussian kingdom in 
1808 ; from 1807 to 1818 it was occupied by the French, 
and in 1808 a memorable interview took plane in it 


between Napoleon and Alexander, emperor of Russia. It 
was restored to Prussia in 1814. 

BRG is the name for the unit of electrical work or 
energy. One erg is the amount of energy produced in 
overcoming one unit of eleotrical .forco through one unit 
of distance— Le. in pushing a body through a distance of 
one centimetre against the force of one Dynk. (It takes 
981 ergs to raiso one gramme against gravity lu the height 
of a centimetre.) 

XR'GOT, a name bestowed upon a diseased state of 
the seed of several grasses, but most frequently of the 
ryo, which resembles a spur or horn. The spur is of 
variable length, fi'om a few lines to 2 inches, and is from 
2 to 4 lines in thickness. Wlien largo only a few grains in 
each car arc afTected ; when small, in general all of them 
are diseased. In colour the exterior or husk is of a bluish- 
black or violet hue, with two or three streaks of dotted 
gray; the interior is of a dull whitish or gray tint. It is 
specifically lighter than water, which affords a criterion for 
distinguishing sound from tainted grain. When fresh it 
is tough and flexible, but brittle and easily pulverized 
when dry. The powder is apt to attract moisture, which 
impairs its })roperties, and time destroys them. 

Spurred rye occurs more frequently in some countries 
and districts than in others, and more abundantly in some 
seasons than in others. Ryo raised in poor soil, and in a 
humid close air, such as that of the district of Solognc in 
France, is most liable to >>e infected ; but, according to 
the experiments of Wildonow, it may be brought on at any 
time by sowing the rye in a rich damp soil, and watering 
the plants freely in warm weather. A very rainy season 
is apt to produce it. 

Bread prepared from grain which has a large admixture 
of the spur occasions very distressing and often fatal 
effects, which are shown more or less rapidly according to 
the quantity present in the food and the circumstances in 
which those who use it are placed. The symptoms which 
result from spurred grain, when used for a considerable 
time, are of two distinct kinds — one of a nervous nature 
characterized by violent spasmodic convulsions, the other 
a disordered state of the constitution, which terminates 
in the peculiar disease called gangreena untilaginea^ or dry 
gangrene. In the case of parturient females, when given 
at a certain stage of the labour, it is admitted by most 
practitioners and writers to produce specific effects, and to 
expedite the labour in a very marked manner. It is by 
some persons alleged to produce hurtful effects upon tbe 
child; but such consequences probably occur only when 
it has been used at an improper stage of the labour, or 
when it ought not to have been employed at all. 

Ergot is produced by a fungus (Claviceps pwrpurea) 
belonging to the Asuomycetrs. It begins as a sticky 
thready substance (mycelium) between the pales at the 
base of the ovary. It graduidly spreads through the tis- 
sues until it has destroy^ them. At this stage it is called 
sphacelia. The fructification consists of minute spores 
at the end of long cells (banidia)^ whicli cover the ridges. 
At the base of the sphacelia the mycelium is thick and 
firm ; this part increases, and pushing the sphacelia up- 
wards, fonns tbe ergot or sclerotium. This has a distinct 
kind of fructification, consisting of tho spurs pushed out 
from the surface of the ergot. The surface of the beads 
is rough with prominences, in the centre of each of which 
is a tiny hole leading to a cavity containing long and 
slender bag-liko structures (ascO containing spores. The 
fungus is propagated by both kinds of spores. The mature 
ergots fidl from the plant about July, remain dormant till 
tbe following spring, when the spurs are produced, and the 
spores ripen in time to produce the disease as the grass is 
coming into flower. 

Xa'OOnMIS, the active principle of ergot of lye. It 
I is a reddish-brown powder of an acrid bitter taste and heavy 
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odour, and is insolulde in wator and ctlicr, but Bolublo 
ill ulculiol. It is used ill medicine for producing uterine 
contraction. 

ERZ^CA. See Heatiy. 

ERZGA'CBJB, an order of Gamoi*ktat.ac, whicli de- 
rives its name from the extensive genus Erica (heath). 
It is readily known from other gaiiiopetalous orders by the 
hypogynouB corolla and stamens, tlio anthers opening by 
]>orcs, the superior ovary with more cells than two, and the 
seeds albuminous. The Vacciniacea* and Monotropoffi have 
been included hy sunie botanists, but in the latest work of 
authority — Bentham and Hooker's “Genera Piantarum*’ — 
they are treated as sejiarate orders. Besides tiie genus 
Erica, the order contains the Arhutus or Strawberry 
Tree, Andromeda, Rhododendron, including Azalea. The 
fruits of some are edible, but the greater iinniber are nar- 
cotic nnd even poisonous, while the foliago too of some 
geneva is dangerous. 

It is unknown in very hot countries, except at conslder- 
abln elevations ; it appears generally to love exposed situa- 
tions, and, with the exception of Erica itself, to follow 
mountain chains, as it advances from the cool plains of 
the temperate zone to tho equinoctial regions. See Heath. 

ERZCHTHO'NZUS," a second name of the elder £k- 
Ei^iiTHKUs, first king of Athens. 

ERZD'ANUB (the river Eridunns), a constellation first 
mentioned hy Aratus. In the heavens it is a winding 
stream, not very well marked by stars, extending from a 
bright star («) of the first magnitude, called Achci*ncs, 
situated near the southern part of Phoenix, and ending 
at the star Rigol in Orion. It will he found in our Plate 
C()N8TKT.T.ATiONR, Southern Hemisphere, winding from 
near the figure iv. to the pole. 

E'RZE, a city and port of entry of tho United States, in 
Pennsylvania, and the chief towm of a county of the same 
name, situated 88 miles W. of Bnfialo on Luke Erie. Erie 
is a centre of trade of increasing importance. Abundance 
of water-power is obtained from the lake by pumping water 
to the height of 200 feet, and thence distributing it to the 
various mills and manufRctories. It is connected by rail- 
way with all parts of the States, and tho harbour, which is 
formed by Presque Isle and a breakwater 3} miles long 
and 1 mile broad, is ono of tho best on the coast, having 
from 0 to 25 feet of water. Tho town is well built, and 
lias the usual institutions and government offices of a 
modern city. The manufacture of iron goods, rolling 
mills, tanneries, and breweries give emplovuicnt to the 
inhabitants. It was here that tho fleet was equipped that 
defeated the British on Lake Erie in 1813. Population, 
27,787. 

E'RZEf T.AglB, is the southernmost and fourth in the 
chain of lakes connecting with tho St. Lawrence. On the 
west is the Canadian province of Quebec, and on the other 
sides the states of New York, Pennsylvania, Ohio, and 
Michigan. It is 265 miles long by 80 broad, and is of an 
elliptical form. Area, 9600 square miles. Height above the 
sea, 565 foot; above Lake Ontario, 322 feet. It is 16 feet 
below Lake Huron, and receives the waters of Lakes 
Superior, Michigan, and Huron by the river St. Clair, dis- 
charging to Lfdce Ontario by tho river Niagara. The 
greatest depth ascertained is 270 feet, being much less 
than t(iat of the other great lakes, and in most parts tho 
depth does not exceed 120 feet. This is particularly the 
case towards the western extremity, where there are many 
small islands, few of which are i^abited, but which arc 
greatly infested with rattlesnakes. Its waters are dear 
and pure. The navigation is dangerous, owing to the sud- 
den and severe storms am' the heavy ground-swell ; but 
there is, notwithstanding, an extensive and increasing 
traffic carried on both steamers and sailing vessels. 
Lake Erie commnnicates by canals with the Ohio and tho 
rivers of the cast coast. The chief ports on its shores are, 


in tho United States, Buffalo, Erie, Cleveland, and San- 
dusky; in Canada, Sherbrooke, Santicoke, and Port 
Burwell. * 

ERZ'OENA, JOANNES SCOTUS^anative of Iroland, 
from whence his appellation of Erigena is derived, that of 
Scotus being synonymous with it (the Irisli being the 
original Scots), flom'ished about the ^ddle of tho ninth 
century. He resided chiefly in France, at tbe court of 
Charles the Bald. His writings on theological matters 
were considered as heterodox, and his treatise on the eu- 
chai'ist was condemned to be burnt by the council of Romo, 
1059. In his work “ Dialogus do Divisione Naturte,” he 
displays a wonderful information for the times he lived 
in, and an intimate acquaintance with the Greek language. 
Ho gives lai'ge extracts from the Greek fathers, and also 
quotes Aristotle, I^lato, Cicero, Pliny, and other ancient 
writers, and ho gives the opinions of Pythagoras and^Eratus- 
thcncs on some astronomical topics. His beat known work 
is Ids translation of Dionysius Areopagitico. Erigena is 
supposed to have died in Franco about the year 875. Ho 
must not bo confounded with Dues Scotus. 

BRZ'QERON, a gonus of plants belonging to the order 
CoMi»osiTAC, tribe Asteroidoac. Krigeron philaddphicum 
is a native of North America, and is used as a mcdicino in 
the United States. It possesses stimulant properties, and 
is given as an eminenaguguc ; it also acts on the kidneys, 
and is considered a valuable diuretic. It has a powerful 
fetid smell. Erigeron acris contains about 5 per cent, of 
potash, and it is sometimes burned for procuring the alkali. 
It has a strong scent, and like many other species of tho 
family is said to keep away flcns. With species of Conyza 
and Pulicoria, it has the name of flea-bane. It is a native 
of Europe, and is a common plant in Great Britain. Erig- 
eron canadensia is also found in England aud Scotland ; 
it is a rare plant, and is found on waste ground, and it is 
tonic ns well as diuretic. Erigeron alpinua is a native of 
the Highland mountains. The species are about 100 in 
number, and some of them are oniamental plants. Thu 
name of tho genus is Greek, and means soon becoming 
old, from tbe hoary down of the flower-heads. 

ERZN'YES. See Eumenides. 

erzocauxba:, a group of plants for the most part 
inhabiting swampy or marshy places, or the bottom of 
lakes, and having the flowers collected in dense heads. 
The flowers arc always very smalJ, and difficult to examine 
on account of the thinness and delicacy of their texture. 
Eriocaulon itself is the principal genus, consisting of about 
100 species, most of which are met with in the equinoctial 
parts of America, and ono solitary instance, Eriocaulon 
septangulare, in Skyo and neighbouring islands, and also' 
in Connemara. In South America, although they prefer 
marshy and inundated places, yet some are found upon 
damp sand, others among grass, and some in dry and stony 
places ; they are also frequently met with in alpine situa- 
tions, some as high as upwards of 5500 feet above the level 
of tbe sea on the summit of Mount Itambo. 

Eriocanlein belong to the Glumaceai among Monoco- 
tyledons. The flowers are unisexual, with six or fewer 
divisions in tho perianth ; the ovary has two or three cells, 
with pendulous orthotropons ovules ; the seed is albumin- 
ous, with a small embryo. There are six genera. The 
species are natives of East Asia, Australia, South Africa, 
South America, and tho eastern states of North America ; 
one American species, as stated above, is also found in 
Scotland and Ireland, 

ERZODBN^DRON is a genus of plants belonging to 
the Bomdaoe^ It differs from the genus Bombax in the 
staminal coloumn having five branches, each branch with 
two or three anthers. The flowers are la^e, of a white or 
pink colour. The leaves are shaped ife those of the 
horse-chestnut. There are eight spedes, natives of the 
tropics, pne found in Asia or Africa, the rest in America. 
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BB'IS» tho Greek goddess of discord, sister of Arcs, god 
of battles, according to Homer. Her anger at not being 
invited to tho ^redding feast of Pelens and Thetis, and her 
revenge at the neglect, which she carried out by throwing 
the famous apple of discord” among tho goddesses “for 
tho most beau^ul,” aie given as tho causes of the war of 
Tiioy. • 

UIS'MATDBINJB is one of the subfamilies into 
whicli the great family Anatidse [sco Ducks] is divided. 
The Erismaturinfo are the spiny-tailed ducks, distinguished 
by tho extreme rigidity of tho tail-feathers, wliich are nar- 
row and pointed, and are not covered at the base by the 
upper tail-coverts. The group is a very small one. The 
White-headed Duck (Erismatura Imcocephala) occurs in 
Siberia, Russia, the south-east of Europe, and North 
Africa. It principally haunts fresh-water lakes, diving 
and swimming with great ease, but it is averse to rising 
into tho air. Anotlier genus, Bizinra, contains a remark- 
able Australian species, Biziura lohata^ the male of which 
has a large lobe of skin hanging down under the chin. 
TJic male considerably exceeds the female in size. 

S'RITB. a parish of England, in the county of Kent, 
14 miles from London by tho South-eastera Railway, situ- 
ated on the right hank of tho Thames. It has 9812 
inhabitants. In the neighbourhood are extensive powder 
mills, which were the scene of a terrible explosion in 1864, 
the report being distinctly heard in, and causing consider- 
able alarm throughout, London. There arc some extensive 
lime and sand pits here, from whence ballast is shipped ; and 
the brickfields in the vicinity are among tho largest in the 
kingdom. In one of the sand-pits elephants* tusks have 
been found. It has Wesleyan and Congregational chapels, 
national schools, and a fine old church, where Hubert do 
Burgh met the barons to settle tho terms of peace after the 
signing of Magna Carta. Erith has very much increased 
of late years, and numerous villas have sprung np in the 
pleasant environs. Erith is the old Saxon Aerre-?ii^the^ 
and here Henry VlII. built his groat ship, tho Grace de 
Meuy in lfil5. 

SRIVAN' or XBWAN', a town in the Russian govern- 
ment of Georgia, situated about 40'* N. lat., 44'* 30' E. 
Ion. It has about 15,000 inhabitants. It is situated on 
tho Zanga or Zenui, which fiows from the Lake of Erivan 
and falls into the river Aras. The river is crossed at the 
town by a handsome stone bridge of several arches. The 
town is built partly on a hill and strongly fortified. The 
citadel is about 2000 yards in circuit, and encompassed by 
a double rampart'of earth flanked with towers; it contains 
the nndont palace of the kliaiis, now the residence) of the 
governor ; a fine mosque, a cannon foundry, and barracks. 
Tho grapes, peaches, and other fmits are most highly 
esteemed ; the transit trade between Persia and Russia is 
important ; and there are manufactories of cotton, leather, 
&c. The name is said to denote permanent settlement, 
on allusion to the descent of Noah after the deluge. The 
celebrated Armenian convent of Etschmiadzin, the resi- 
dence of the 'Armenian patriarch, called Catholicos, and 
the great centre of Armenian literature, stands about three 
hours west from Erivan. The library of this convent is rich 
in Armenian manuscripts, some of which are sud to bo of 
considerable historical value. The base of Mount Ararat 
is only about 6 or 8 miles from the town. Erivan was 
formerly the capital of the Persian province of Aran. It 
was ceded by Persia to Russia by tho treaty of Turkman jai, 
February, 1828. 

XR'LANOlSNt a town of Bavaria, in tho circle of Gen- 
trel Franconia, on the Begnitx, 28 miles south of Bamberg 
on the railway from Bamberg to NUmberg. It is walled 
and divided the old and new towns ; the latter, which is 
one of the best-built towns of Germany, was founded by 
Christian EmeSt, margrave of Bayreuth, in 1686. It con- 
tains the celebrated Protestant university, the only one in 


the kingdom, established 1748, and usually attended by 
about 400 stiidentB. This institution occupies the ancient^ 
palace of the margraves of Bayreuth, and has connected^ 
with it schools of theology, moral philosophy, midwifery, 
medicine, and the fine arts, a polytcchiilc school, a gym- 
nasium, general and lying-in hospitals, cabinets of natural 
history, a botanic garden, and a library of 110,000 volumes. 
The palace gardens are very handsomely laid out, and 
adorned with statues. Woollen goods, stockings, hats, 
leather, and leathern articles are made in the town, which has^ 
also a large plate-glass manufactory and a brewery, besides 
some trade in cattle. Most of the population are Protest- 
ants, and it altogether numbers 14,876. Many French 
refugees settled in Erlangen after the revocation of tlio 
Edict of Nantes, and in 1666 the first learned society in- 
Germany was established here. 

SR'LAU (Eger\ a town in the Hungarian circle of 
Hither Tlieiss, is situated in a beautiful valley in the midst 
of richly cultivated lands, and has about 20,000 inhabit- 
ants. The Erlaubach divides it into two parts, which are 
surrounded by fortifications about 7 miles in circuit, and 
entered by six gates. Tiie town is tho scat of an arch- 
bishop. It contains several Ruiuan Catholic churches and 
monasteries, a Greek and a Protestant chnrcb. The honscs 
ill the town are large, and bnilt in a neat style. Tho chief 
buildings are — the lyceum, in connection with which there 
is an observatory, a handsome chapel, and a vciy spacious 
examination-hall and library, tho cathedral chur^, the 
church of tho Minorites, and the archbishop’s palace. Tho 
lyceum was formerly a university ; it is attended by a great 
number of students. The town is important for its baths 
and its trade in red wines, the produce of the vineyards ia ^ 
the vicinity. The manufactures consist of linens, woollens, 
hats, &c. Near tho archiepiscopa) park aro the bishop’s 
and the Rascian baths, well fitted up, with warm springs, 
used as a remedy for cutaneous diseases. In 1585 Erlaa 
Bustained a memorable siege from the Turks, on which 
occasion the town owed its preseiTation to the heroic con- 
duct of the women, but tho Turks ultimately gained pos- 
session of it in 1596. 

ER'BIXNB or STOAT (Putorlus emmeus), one of 
the ^lusTELTD^ or weasel family, is larger than the com- 
mon weasel, being about 10 inches long, exclusivo of the- 
tail; this organ is 4^ inches in length, slightly busby 
towards the tip, the hairs of which are invariably black. 
In the summer the fur is reddish-brown on the back, and 
white underneath from the chin to the root of the tail. 
In winter the fur becomes white, with a tinge of pale yel- 
low, tho black tip of the tail remaining unchanged. In 
high northern regions the fur becomes of a pure white, lii^ 
some parts of England the change is only partlid, strips or 
patches of dark-coloured fur persisting in tho winter. A 
similar change is seen in many animals who inhabit high 
latitudes. It is protective, assimilating the colour of the 
animal to the surrounding snow; a carnivorous animal 
like the stoat is by its white fur at once protected from ita 
enemies and aided in its attacks on its prey. There takes 
place, according to Bell, an actual change of colour in the 
fur from brown to white, brought about mainly by the 
change in temperature. The ermine, like the weasel, baa 
a long lithe body with exceedingly short limba In its 
habits, too, it resembles the weasel. It is ve*y destructive 
to poultry and game. It destroys great numbers of rats,, 
mice, and water-voles, and will even att^k haiws. It is 
remarkable for its boldness and pertinacity, taking to the 
water and climbing trees in pursuit of its prey. 

Tho ermine is spread over Europe generally, but i» 
common only in the north. The finest ermine skins, that 
is, those with the longest and thiekest fur and of tho 
purest and brightest colour, are imported from the high*^ 
latitudes. Russia, Norway, Siberia, and Lapland furnish 
them abundantly. Every one is familiar with the pure 
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vliite, glossy textare of ermine tippets, boas, and other 
robes, whose snow-white groundwork is beset and adorned 
with a regularly-disposed series of quincnncially-arrangcd 
tails, forming a striking contrast by their rich jet-black 
colour. The ermine is usually caught by vary simple 
means, namely, by a trap in the form of a heavy stone or 
slab, which, being delicately supported by a thin stick 
baited with flesh, at the first or bccond nibble suddenly 
falls and crushes the intruder. 

liRNlS. There arc two hikes and a river of this name 
in Ulster, Ireland. The lakes (Upper and Lower) are con- 
nected by a narrow winding channel or river, 8 miles long. 
Upper Longh Erne is 14 miles long and 2^ broad. Area, 
8458 acres ; greatest depth, about 70 feet, but in general 
not more than 20 feet. Its shores are beautiful and wtdl 
wooded, and it has almost 100 picturesque islets. The 
lower lake is 20 miles long by 5 broad, and more than 
225 feet deep; height above the sea, 150 feet; area, 
27,645 acres. It has considerable hills on its south shore, 
and a vast number of beautiful islands, among which Is the 
island of Devenish with its interesting mins. The scenery 
of both lakes is very much admired. They are almost 
entirely in county Feimanngh. The river Erne rises in 
Lough Gonnagh in county Longford, flows north through 
Lough Oughter in county Cavan, passes through the two 
lakes, and flows west from thence to Donegal Bay, which 
it enters below Ballyshannon. At the latter town it forms 
n fine cataract, called the Salmon Leap, about 1 2 feet In 
height. Total length, about 80 miles*, with the lakes, 
80 miles. 'J'ho basin of Lough Erne (area, 1585 square 
miles) has internal water eommnnication with the basin of 
Lough Keagh and the Bann by tlie Ulster Canal and river 
Blackwater, and thence there are canals to Belfast and 
Newry, 


See Ska-kaglii:. 

liR'OS, god of Love, usually Ihn same as the J^tin 
Cupid, son of Aphrodite (Venus), but, according to Hesiod, 
and in the eyes of the philosophers, one of the primeval gods 
who succeeded Chaos, and who, especially, formed heaven 
and earth by his power of inspiring union. In this sense 
Eros means rather the god of affinity than of the passion of 
love. But the Eros of tlie poets differed widely from this. 
Here Love is the youngest of the gods, bom 
of Aphrodite after all the rest, never growing 
beyond boyhood ; always tricky and mischievous, 
delighting to plague even his mother with his 
sharp gold tipped shafts, which inspired violent 
love, or with his hlnnt leaden darts, which aroused 
hate for tlie next person of the opposite sex whom 
the stricken one encountered. No longer the 
mystic spirit of union dominating all nature, ho is little 
more than the winged god of swift, capridous sensual desire; 
often, too, blind or blindfolded, and thus setting hearts on 
Are at random with his ever- burning torch. Only one 
beautiful myth is attached to Eros, that of Psyche. 

XKO'SXON is a term employed in geology to denote 
the scooping out of the earth's surface by various agencies, 
e.ff. by rivers, glaciers, or by the sea. A river in flowing 
over its bed carries along gravel, pebbles, &c., and these 
gradually grind down the bed, the products of this grind- 
ing action being a more or less finely divided sediment or 
mud, wluch the river nltimately carries down to the sea. 
What is Known as a river-basin is simply the results of the 
erosive action of a river and its tributaries, which have 
gradually scooped out a valley or basin, sometimes of con- 
siderable depth. Glaciers erode the surface of the countxy 
over which ^ey pass, by grinding it down with stones 
which they force along, el&jr by friction or by holding 
them frozen into their places. Some geologists have attri- 
buted the formation of lake basins in rocky countries to the 
erosive action of gladers; but it is doubtful whether they 
possess sufficient scooping action to hollow out snch basins, 


their action being rather to grind down a surface evenly. 
Potholes are instances of local erosion by river eddies and 
glaciers. The sea erodes in several ways. Currents and 
ground-swell often erode the sea bottom in shallow water, 
or breach and partially remove mud and sand-banks. The 
force of breakers, sometimes amounting to 8 tons to the 
square foot, batters the rocks of a cofst even high above 
the water-mark. Pieces of rock, detached by these means, 
often increase the extent of this erosive action by being 
daslied against the rock on the ^ast. Sea caves are 
evidence of marine erosion, so is the frequently occurring 
undcimining of cliiTs which are unprotected by a beach. 
Bays exhibit the results of this erosive action on a large 
scale. Scenery is entirely the result of the erosive action 
of water in some one or other form. Erosion is one of the 
processes included under the general term Dekuhatton ; 
it deals simply with the actual wearing or scooping* out of 
rocks ; the consideration of the removal of eroded matter 
comes under the general bend. 

ERRAN'TXA is an order of Anmeliha, forming with 
the order TunicOLA 2 (or Sedentaria) a division, Polychcctn, 
marine worms with well-developed locomotive organs. 
These locomotive organs (^parapodia) are lateral out- 
growths of the body-wall of each segment, and are eitlirr 
in one or two lobes. These lobes are provided with 
namoroos bristles of various complicated shapes. In this 




Bristles of Errantia. 

order the body is more or loss cylindrical, made up of a 
groat number of segments, similar throughout the body 
except in the anterior region, whore the several segments 
are fused together to form a distinct head. The head is 
furnished with a pair of mdimentary eyes, and with a 
number of conical or thread-like appendages, which are 
distinguished into antennse, palps, and tentacles. The 
antenniB are long and thread-like, are placed before the 
mouth, and are not modified parapodia, as are the palps. 
The last segment of the body usually bears two elongated 
filaments. In some forms, some of the segments bear over- 
lapping scales or elytra. The alimentary canal is simple. 
The pbaiynx is eversible, and has homy growths at its 
base, which play against one another when the pharynx is 
everted, and so act as jaws. For snch an eversible 
phaiynx, usually called by the ill-defined and misleading 
name ** proboscis,” Professor Bay Lankester has proposed 
the term irdrovert. This pha^nx leads into a simple 
oesophagus. Respiration is carried on by mqfuis of external 
branchio) arranged along the back for the whole or part of 
the length of the body. The branchia vary much in form, 
number, and position. In some the organ assumes the 
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form of arbosclea or tufts, or fan-shaped crests; in a second 
aeries it is a simple or pectinated filament; and in a. third 
it is a nipple-like lobe, or merely a membranous tubercle. 
The brancbin are often rudimentary or absent, and their 
function is then efiected by the skin. The blood-vascular 
system is well developed. It consists of a dorsal and 
ventral tmnk with^ommunicating branches, and furnished 
in some forms with dilatations or hearts** at the base of 
the branchios. The blood is usually red, but is sometimes 
colourless. In some^tf tho Krrantia blood-vascular 
system is altogether absent. The body-cavity or coelom is 
filled with a fluid containing colourless corpuscles. In 
Glyccra and Capitella Ray Lankester has found red cor- 
puscles deeply stained with hicmoglobin. The nervous 
system is simple, consisting of a pair of rerebral ganglia, 
the cords from which meet below the mouth and are con- 
tinuedsthus united along the ventral surface of the body as 
a double gangliated cord with two ganglia to each segment ; 
the nerve cords in some cases remain distinct. The 
excretory segmental organs (nephridia) are very minute 
or i-udiincntaiy. 

The sexes are distinct. Reproduction is usually sexual. 
Many multiply also by transverse fission. In Nereis an 
alternation of sexual generation takes place. Tho eggs 
of Nereis produce a form known as Heteroiicrcis, which is 
sexually complete and lays eggs which produce Nereis 
again. In this order tlie embryo is hatched as a frer- 
swimming form with a spherical ciliated body; the cilia 
soon become restricted to a band round the middle of 
the body and a tuft at the top. The upper hemisphere 
becomes the head, the mouth is situated l>e1ow the ciliated 
band. The lower hemisphere rapidly elongates and de- 
velops segments and parapodia. The ciliated band finally 
withers up. New segments are continually formed between 
the penultimate and last segment. 

All the species belonging to this order are aquatic, crawl- 
ing with activity in the mud or swimming with facility in 
the water. Some of them are truly pelagian, and are only 
met with in tho high seas ; but the gi’eat majority dw^ell 
between tide-marks on tho shore, where they find refugo 
and concealment under stones or among corallines and sea- 
weeds. A small number burrow in the sand, in which they 
form a sort of sheath by a glairy secretion from tho skin, 
and a few inhabit tubes ; but these sheaths are not indis- 
pensable, and can be occasionally abandoned without incon- 
venience Their habits are predaceous. They have a wide 
distribution, being found in tho seas of most parts of the 
globe. Some species are phosphorescent, and most are 
extremely beautiful objects from their brilliant and varied 
hues, yielding in beauty neither to the plumage of hum- 
ming birds nor the most brilliant precious stones. Tho 
species are very numerous. Among tho most important and 
interesting families are Aphroditidss (Sea-movsis), Eusi- 
ciDAs, Nereides. 

XBRAT'ZC BLOCKS arc masses of rock differing in 
character from any rock in tho immediate vicinity of the 
place in which they are found. Thus boulders of granite 
are found in Yorkshire and Staffordshire, blocks of gneiss 
and granite are scattered all through tho Swiss valleys, and 
occur high up on the flanks of the Jura, the latter moun- 
tains being for tho most port limestone. These blocks are 
■ometimes of large size, a famous one near Neufchatel, 
called the Fierro k But, is 40 feet high, fiO feet long, and 
20 feet wide, and is estimated to weigh 8000 tons. Enor- 
mous blocks of gneiss and granite, c^led the ** blocks of 
Monthey,** are found on the left bank of the Rhone, near 
Lake Geneva, and similar blocks are found in abundance 
on the southern side of Lake Como. The Staffordshire 
4tnd Yorkshire blocks are found to be identical in litho- 
loi^cal charaeftr with the Shap granite of Westmorland, 
while the Swiss, Jura, and Piedmont blocks are evidently 
fierived from the Alps. For a long time these blocks 
VOL. V. 


formed one of the greatest puzzles of geology, bat thefar 
presence is now completely accounted for. They were un- 
doubtedly conveyed by ice, some carried by glaciers, and 
left on the melting of the ice constituting the glader; 
others have been carried out by icebergs and dropped on 
submerged land which has again been elevated. There is 
the strongest possible independent e\ndence of a period 
when the whole of the north of Europe and America was 
in much tho same condition that Greenland is now. [See 
Glacier.] Huge glaciers came down from the Scotch and 
Cumbrian highlands, from the Scandinavian mountains, and 
from the Alps, and overspread enormous tracts of countiy. 
Tho Alpine glaciers evidently filled up the huge valley 
tween the Alps and the Jnra to such a height that they 
were able to leave moraines (detached blocks) over 1000 
feet up the sides of tho latter monntains. These blocks 
are found not only on the surface, but imbedded in the 
so-called boulder clay ’* [see Drift], the boulders and 
blocks of which are fragments of rock from the Scandinavian 
highlands as far south as Holland. Erratic blocks are 
found at various periods throughout geological history. 
Blocks of gniuite and gneiss are found in clay slate of 
Lower Silurian age in Scotland. The Eocene rocks of the 
Alps contain erratic blocks of enormous size, probably 
derived from the mountains of Bohemia. Isolated blocks 
are not necessarily erratics, even though they rest on rock 
of a different nature. They are frequently outliers of a 
stratum, the rest of which baa been removed by denuda- 
tion, and the main mass of the rock may be a considerable 
distance off. The so-called grey wethers” of tho sonthem 
counties are the remains of a stratum of chalk once cover- 
ing the district in which they occur, but now removed by 
denudation. The large stones of Stonehenge are blocks of 
this nature, shaped and arranged by a prehistoric race, 
but not, as formerly imagined, convoyed by them from a 
great distance. 

XB'BHINES* medicines which are applied to the nos- 
trils, and which cause an increased flow of tlie secretion of 
tho membrane wdiicb lines them, and ofteu of the contiguous 
cavities and sinuses, frequently also occasioning sneezing 
and ail iinnsual secretion of (cars. Snufis of different 
kinds are familiar examples of this class of substances, and 
tliese general ly.cause sneezing, at least when first employed; 
but others, such as tho niiiirsral tnrpeth, merely produce 
increased secretion of the membrane. Where sneezing 
ensues a considerable shock is felt over tho whole frame, 
and of this effect advantage is sometimes taken to change 
the action of the system, or to remove morbid impressions, 
as when certain fits aro impending, or for more limited 
purposes, such as dislodging any foreign body from the nose. 
Tho secondary effect of errhines is more frequently desired 
to give relief to the loaded vessels by exciting them to 
increased secretion. As a means of obtaining x^ief from 
the effects of a cold in the head Dr. Ferricr recommends 
the use of a snuff composed of hydroclilorato of morphia, 
2 grains, subnitrato of bismuth, 6 drachms, and gnm-ocacia 
in powder, 2 drachms. Of this quantity from a quarter to 
a half may be taken in the course of twenty-fonr hours. 
It should be taken at the outset of the cold, and should be 
used frequently at first so as to keep tho nostrils well 
coated with the powder. 

‘ XIUEIOB* in law, a fault in the pleadings, or in the 
process, or in the judgment. It was formerly the ordinary 
mode of appeal frem a court of record, and was in the 
nature of a commission to the judges of a court superior, 
to that in which the judgment was given, by which they 
were authorized to examine tlie record, and on sncli exam- 
ination to affirm or reverse the judgment acceding to law. 
Bills of exceptions and proceedings in error in civil oases 
are now abolished, and all appeals to the Court of Appeal 
must be by way of rehearing bro^ht on by of 

motion in a summary way. In criminal casas a writ of 
21 
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error may be issued, but not without a fiat of the attorney- 
general. 

SmSUB, the native language of Ireland, is one form of 
Gaelic. The Celtic tongues are divided into Cymric and 
Gacilic, whereof the first is Welsh, old Cornish, and old 
Breton, and the second divides into Highland Gaelic, Erse, 
and Manx. The earliest English writing adopted the Irish 
and not the Roman alphabet, for Christianity (which then 
meant civilization) came first to England from the Irish 
Church, both directly from the west and throiagh its Scotch 
missionaries. This writing had considt'rablc modifications 
of the Roman type, some Kunic forms being introduced. 

See the colnmn culled Saxon (that is, strictly speaking. 
Old English) in the text illustrations to Alpiiaskt. 

XBSKINE, EBENBZER, founder of a sect of sccodcrs 
from the Established Church in Scotland called the Seces- 
sion Church, was born 22nd June, 1680. lie studied nt 
the University of Edinburgh, bcciuno a licentiate in divinity 
in 1702, .and in 1703 was chosen minister of Eortmoak in 
the shire of Kinross, whence in 173 L lie removed to a 
charge in the town of Stirling. The secession of the body 
J leaded by Mr. Erskitiu was occasioned by the operation of 
the Act of Queen Anno restoring lay pati’onago in the 
Cliurch of Scotland. The presbytery of Kinross, led by 
Erskiiic's brother Ralph, had refused to induct n presenteo 
forced on an objecting congregation by the law of patronage. 
In 1732 the General Assembly enjoined the presbytery to 
fee.eivc the presentee, and passed un Act of Assembly regu- 
lating inductions. Against this Act Mr. Erskine preached, 
for which it was decided by the assembly that he should 
be “ rebuked aud admonished,’' and finally he was suspended 
from his functions. Erskine and his friends, including his 
brother Ralph, formally seceded in 1736. Wluni the seces- 
sion was divided into the two sects of burghers and anti- 
burghers Mr. Erskino and his brother were of the party of 
the fonner. Ho died 22ud June, 1756. 

XRSKXNK, LORD THOMAS. was the third and 
youngest son of David, carl of Buchan. He was born in 
January, 1748, and received the rudiments of his education 
partly in the High School of Edinburgh, and ])art1y at tlio 
XJ Diversity of St. Andrews. In 1764 he entered the navy 
as a midshipman, hut in 1768 he accepted a commission in 
the first regiment of foot, and subsequently went with his 
regiment to Minorca. In 1775, at the solicitation of his 
mother, but it is said against his own judgment, he com- 
menced the study of the law, and entered himself a student of 
Lincoln’s Inn. lie became thepupil of Mr. Bullcr, and after- 
wards of Mr. Wood, both of whom wore subsequent]}' raised 
to the bench. In Trinity term, 1778, Mr. Erskine was called 
to the bar, and his suc.cess was rapid and brilliant. In the 
same term he was employed as one of the counsel for Cap- 
tain Baillie, lieutenant-governor of Greenwich Hospital, who 
was prosecuted for an alleged libel on the otlicr offieiTS of 
that establishment. The prosecution w'as in fact instituted 
by Lord Sandwich, tlien at the head of the admiralty, who 
had abused the charity by ajjpointing landsmen as pension- 
ers to servo his own electioucering purposes. Mr. Erskiue’s 
eloquent and indignant speech at once established his 
reputation. In 1783, when he had been scarcely five years 
at the bai', he received a patent of precedenc e at the sug- 
gestion of Lord Mansfield, who then presided in the Court 
of lying’s Bench. In the same year Mr. Erskino was 
returned member for Portsmouth, through the interest of 
Mr. Fox, but in the House of Commoim his success by no 
moans equalled the expectations his friends had formed, 
though his parliamentaiy speeches would appear to have 
been far above mediocrity. In the saiiui year also he was 
made attorney-general to the Prince of Wales, an appoint- 
ment which ho was called upon to resign in 1792, in con- 
^ sequence of his refusing tq abandon the defence of Thomas 
Paine when he was prosecuted for liis publication, “ The 
Rights of Man.” In 1802 ho was made chancellor of the 


duchy of Cornwall, and in 1806, on the formation of the 
Grenville ministry, he was appointed lord chancellor, and 
raised to the peerage by the title of Baron Erskine. Ha 
was ill fitted for the judicial duties of the chancellorship. 
On the dissolution of the ministiy in 1807 ho retired from 
public life. In 1820 he took a prominent part in the House 
of Lords on the occasion of the trial ^f Queen Caroline. 
In the latter years of his life ho was harassed by pecu- 
niary embarrassments. His first w}fo died in 1805, and 
he maiTied again. He died 17th Nwember, 1823. 

Lord Erskine’s talents wore peculiarly those of an accom- 
plished and dexterous advocate; his addresses to juries 
captivated their understandings, their imaginations, and 
their passions ; they were marked by strength, vigour, and 
simplicity, and a perfect freedom from colloquial vulgar- 
isms. llis extraordinary talent was developed by the 
circumstances of the times ; his indignant eloquerce was 
called forth in defence; of those individuals in whoso persons 
the government attacked the liberty of the press and con- 
stitutional freedom. The public mind was in a state of 
ferment from the recent events of the French Revolution. 
As counsel for tlic defendants in these political prosecu- 
tions Lord Erskine made liis noblest and most successful 
efforts. Fearless and zealous in the cause of his client ho 
spoke home truths without using unnecessary violence or 
low invective. 

RRU'CA, a genus of plants belonging to the order 
CuuciFKiiJE. The species are annual branched herbs, with 
erect tern}inal raccanc'S of flowen's, whicth are wliite and 
yellow, and remarkfihle for their heantiful reticulation of 
brown veins. Eruca sativa (garden rocket) is a native of 
cultivated fitdds and waysides in the north of Afrie-a and 
southern Europe. Tii height it varies from 3 inches t(» 
2 ftrt, and the tlowers arc very variable in the depth and 
amingc*ment of their colours. When full grown it has an 
acrid and unpleasant taste, and a strong, ))eculiar, almost 
fetid smell ; but when young and tender, it is frequently 
eaten on the Continent as a salad. 

XRU'CIC ACID, a fatty acid contained in the oil ex- 
pressed from wliito mustard (^jSinapis alba). It is obtained 
in crystalline needles, melting at 34® C, (98® Fahr.), and 
is soluble in alcohol. The formula is C22H42O2. It fonna 
a scries of salts. 

ERUP'TION. Sec Vot.cano. 

ERYN^OniM, a g(mus of plants belonging to the order 
U^muLLiFERiK. The species are usually perennial spiny 
lierbs, withtlie flowers congregated into oblong or roundish 
dense heads, the base of which is surrounded by a whorl 
of conspicuous bracts, which arc generally spiny. Eryn~‘ 
yium maritimum (sea holly) is a native of Europe, on the 
sands of the sea-sliorc, and is found on tho European and 
Afri<»in shores of the Mediterranean Sea. It is abundant 
on tho eastern shores of England, and is found in Scotland 
and Ireland. The plant is called in England St;a Eryngo, 
Sea Hulver, aud Sea Holme. The flowering shoots are very 
good wlien boiled and eaten like asparagus. Tho leaves 
are sweetish, with a wai*ni aromatic flavour. The root also 
Is sweet to taste, and has an aromatic smell. It has been 
used ill medicine as a tonic, and regarded as a valuable 
aperient and diuretic. The root is candied, and is sold in 
the shops of London as a sweetmeat. Eri/nyium campeitire 
is a more bushy aud slender plant than the last. It grows 
on waste ground and in dry sandy fields, and is a very 
common plant in the south of Europe. It is found in 
England and Scotland, bnt is a rare plant. Eryngium 
foalidum is a native of Jamaica, Cayenne, Demerara, 
Florida, and Brazil, in fields and woods. Tho negroes and 
poorer whites in Jamaica regard this plant as a valuable 
remedy in hysterical fits; hence in tho Indies it is 
called Fitweed. It is ad^nistered in tho form of a decoc- 
tion or infusion of the whole plant. Eryngium aguaticum 
(rattle-snake weed) is a native of North America, from 
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Pennsylviuua to Virginia. It is also found in the Society 
Islands, California, and Buenos Ayres. It inhabits marshes, 
inundated pastures, and the banks of rivers. This plant is 
employed in North America as an application to the bite of 
a rattle-snake; hence its common name. The species of 
this genus arc most of them handsome and ornamental 
plants, and worthy ysf cultivation. 

B'&YON is a genus of Crustaceans belonging to the 
long-tailed section (Macrurd) of tlie order Decapooa. 
This genus is only knoW in a fossil state, being found in 
the Jurassic strata, commencing in the Lias and culminating 
in tho middle Oolites. Only one species has been discov- 
ered, viz. Eryon Cuvieri. It occurs in the lithographic 
limestone of Pappenheim, in Bavaria, and in tho margravi- 
atc of Anspach. The carapace is very largo and wide and 
nearly sqnarc. It is finely granulated above, marked by 
two deiq> and narrow notches on tho two latero-anterior 
borders, and finely crenilatcd on the latcro-posterior borders. 
Both pairs of antennas arc very short The chelas arc long, 
but sb'nder and feeble. The seooTid and tliird pairs of 
thoracic limbs ai'e provided with pincers. The abdomen 
is short. 

BRYS'XBKUM, a genus of plants belonging to the order 
Cbt7cij*'E1l<e:. 'Iho species arc annual, biennial, or 
niul herbs, with variiiblo leaves, and elongated, terminal, 
many-flowered racemes. Erysimum tiheiranthoides (worm- 
seed, treacle-mustard) is a native of Europe, and also of 
North America. It is rarely found in Great Britain; it 
inhabits cultivated ground, waste places, and osier bolts. 
It varies greatly in siztj according to situation. Tho 
flowers are veiy numerous, Binall, and yellow. It lias 
obtained its name Worm-seed from the fact of its seeds 
being sometimes nsed ns a remedy for intestinal worms. 
It was also formerly employed as an ingredient in the 
famous Venice treacle, and huiiee tho whole genus has 
been called Treacle-mustard, There are eighty or ninety 
species of Erysimum, most of them natives of Europe, 
and a few of the temperate districts of Asia, Africa, and 
America. Sumo of them ai-e ornamculal and worthy of 
cultivation. 

SRYSXP'BLAS (also railed lynis iiacer^ the Jlose^ 
St. Anthony's /Vre), an inflammalioii of the skin, occasion- 
ing a spreading redness, which occupies a broad surface, on 
which are formed vesicles or blisters, preceded by and 
accompanied with fever. The whole of tho inflamed sur- 
face is painful, but the pain is not aente; it is rather a 
sensation of burning or stinging than of severe pain. The 
redness is not intense, like that produced by phlegmon or 
boil, but is of a pale rose colour. There is always consid- 
erable tumefaction; tho tumour Is uot surrounded by a 
definite boundary, but is diffuse, irregularly circumscribed, 
and unattended with a sensation of throbbing. The tumour 
is often soft and boggy. It is characterized by the vesica- 
lions which form npon it. 

Two different kinds of erysipelas are usually recognized, 
idiopathic or medical crysqielas, arising from constitutional 
causes, and attacking chiefly the head and face; and 
traumatic or surgical erysipelas, which follows a wound or 
injuiy, and may occur in any part of the body. 

Erysipelatous inflammation is characterized hy its tend- 
ency to spread, and tlioroby to cover a considerable portion 
of tho external surface of tho body. It creeps on in suc- 
cession from one part of the skin to another until it extends 
to a great distance from the part originally attacked, tho 
inflammation often disappearing from the former as it be- 
comes established in the latten The disease is always 
more severe when it attacks the head than when it is sealed 
in any other part of the body. 

An attack oL idiopathic eiysipclas generally comes on 
either with chilis or a distinct cold shivering, attended with 
a sense of lassitude, aching in the limbs, restlessness, and 
that disordered state of the skin which has been expreasively 


termed febrile uneasiness. There is from tho beginning 
uneasiness or confusion in tho head, which soon amounts to 
decided pain. This is accompanied with such a degree of 
drowsiness that the attack may sometimes bo predicted, 
long before there is any appearance of redness or swelling 
in tho face, from tho inability of the patient to keep him- 
self awake. Tho chilliness is soon succeeded hy heat of 
skin; the appetite fails, the bowels are constipated, tho 
tongue is dry and parched, there arc sometimes nausea and 
vomiting ; the pulse is always frequent, sometimes full, 
soft, and compressible, but occasionally hard and tense. 

The progress of tho disease is more or less rapid, and its 
duration longer or shorter, according to the age, tho tem- 
perament, and the vigour of tho individual.^ In the young, 
the sanguine, and the robust, the tumefaction is sometimes 
fully formiid on tlio second day, and tho whole terminates 
on the sixth or seventh, while in the aged and tho loss 
vigorous it may be protracted to the tenth or twelfth, and 
tho desquamation may not be completed before tho four- 
teenth day. The average duration of tho disease may bo 
stated to be from eight to ten days. When the fover and 
iuilammation are intense delirium comes on, which some- 
times rapidly passes into coma. When death does not take 
place, tho inflamniution, after having affected a part, com- 
monly the whole of tho face, and perhajis tho other external 
parts of tho head, ceases. With tho inflammation the fever 
also ceases ; and, without any evident crisis, the patient re- 
turns to bis ordinary state of health. 

Tho exciting causes are exposure to cold and moist air 
after tlio body has beuii previously heated ; exposure to 
sudden and gniat alternations of temperature ; exposure to 
great heat, however produced, whether by the direct rays of 
tho sun or by a fire; inteinperaneo ; unwholesome articles 
of diet, ns shell-fish or stalcj and rancid fish ; rich, oily, 
fat, or smoked meats ; impure states of the atmosphere ; 
an impure state of tho body, arising from a morbid con- 
dition of the blood, in consequence of the suppression of its 
depurating processes, whence tho frequent occurrence of 
the disease in the advanced stages of fever, gn?at]y com- 
plicating the state of fover and exhausting the little re- 
maining strength of thepatient. Violent emotion of mind 
has also been observed to be an exciting cause of erysipelas 
in those powerfully prudispsoed to the disease ; in whom 
also local irritants often induce it, as wounds or punctures 
in the skin, the bites of leeches, the stings of insects, inocu- 
lation with vnriolus or vaccine m.attcr. 

In the treatment of erysipelas it is generally necessary 
to cleanse the bowels at the commencement of an attack, 
but as it is essentially un exhausting disease, lowering 
treatment is seldom or never admissible. The diet should 
i be as nourishing as possible, and should consist of such 
! articles as beef- tea, beaten eggs, milk, &c., as solid food 
I can never be taken during the progress of the disease. In 
j many cases stimulants are required from the outset, some- 
times ill large quantities, while tonic medicines, such as 
bark, amnionia, and quinine, are often useful. The drugs 
that are chiefly relied on in the treatment of this disease 
are the tincture of the perchlorido of iron and acouitc. By 
many physicians the fonner is regarded almost as a spccifio 
for this disease. When employed it is administered in 
j large doses, 40 minims in a little water beiug^ given every 
j four hours at the commencement, the quantity Iwing re- 
duced as the symptoms abate. Aconite when administered 
quite at tho commencement will often cut short an attack 
of erysipelas, and where it fails to do this its influence over 
the inflammation is frequently of a vciy marked character. 
Its effects must be carefully w’atchcd, however, so as to 
avoid a dangerous depression of the system. Local treat- 
ment should bo directed towards the avoidance of varia- 
tions of temperature, and for this purpose it is often found 
useful to cover the afiectod part with a layer of dry 
cotton wool. 
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SBYTHX'SIAt a superficial redness of some portion 1 
of the skin, varying in extent and form, attended with dis- 
order of the constitution, without vcsications, and uninfec- 
tious: It is distinguished from erysipelas by the slight 
degree of constitutional disorder and local pain, by the 
more uniformly favourable termination of the disease, and 
by the absence of tumefaction and vesication. 

The primni*y causes of ei 7 thema are the friction of con- 
tiguous parts, especially in fnt persons ; the accumulation 
of morbid secretions and excretions on the skin, as the 
matter of the perspiration, of the leucoiTliaDal discharge, of 
the catamenia, and of the fascal and urinary evacuations 
in the adult in the course of other diseases, and in the 
infant in consequence of a want of proper ablution. It is 
also constantly produced by irritating articles of food and 
drink, and is the sign and the result of a disordered state 
of the digestive organs. 

In most cases the affection disappears soon after the 
removal of the cause which produces it — by free ablation 
where it is the result of irritating matters on the skin, and 
its disappearance is assisted sonietiines by the application 
of an absorbent powder to the inflamed surface, and at 
other times by the use of a gently stimuLatipg lotion, as 
the spirit wash. When the disease is dependent on a dis- 
order of the digestive organs, it can be removed only by 
the remedies proper for the removal of the stomachic, the 
hcjiatic, or the intestinal derangement. For the restoration 
of thc8(i organs to their sound condition the most appro- 
priate remedies are light diet, diaphoretics, the mercurial 
alteratives in combination with gentle aperients, and the 
mineral acids as tonics. 

SRYTHRA'A. a pretty genus of annual plants, be- 
longing to the order (ikntianack^5, and inbabiting dry 
sandy jdacos in Great Britain and otber parts of Europe, 
especially near tlie sea. They are extremely bitter, and aiHj 
collected l)y country people, under the name of centaury, 
as a substitute for gentian in domestic medi<‘ine. 

Erythrita Ontaurlum (centaury), an indigenous plant, 
common in diy pastures, flowers in July and August, at 
wbicb time it should be collected. It contains a principle 
called ceiitaurin^ wliich, united with bydrocbloric acid, fur- 
nishes an excellent febrifuge medicine. In this genus the 
calyx has five divisions ; llie corolla is funnel-shaped, with 
five short lobes, twisted in the bud; five sts mens, with erect 
anthers, which are at length spirally twisted; the style is 
simple, deciduous, with two stigmas, and the capsule im- 
perfectly two-celled. 

SRl^'RXC ACID or BBYTH'BIN. an acid ob- 
tained from the lichen Jioccetla tinctoria^ and also found 
in some other lichens used in the preparation of the pnr])1e 
colouring matter known as archil. It is obtained as a white 
crystalline powder from the solution of the plant in boiling 
water. It is very soluble in alcohol and ether. The for- 
mula is It is a weak acid, forming unstable 

salts with the alkalies and alkaline earths. 

BSBYTHXU'NA. Sec Coual Trek. 

SBYTHBOX^OHr. Sec Coca. 

XXtZBBOTJM' or ERZRUM', a town in Turkish 
Armenia, in a high plain near the left bank of the Kara-su, 
a feeder of the Euphrates, about 110 miles S.E. of Trebi- 
sond, and DO from the Black Sea. It is surrounded on all 
sidfl^ by very lofty mountains, some of which are covered 
with perpetual snow, and consequently the winter is very 
severe, the whole city being literally buried in snow for five 
or six months. The town, which is entered by four gates, 
is very large, and is partly surrounded by an old castellated 
wall, and on its southeni skirts stands a citadel encircled 
by a doable wall flanked with towers. The houses for the 
most part are low and huUt of wood, but the bazaars are 
extensive and well supplied with provisions. Erzeroum 
has nearly forty mosques, several khans, a Greek church, 
and a large Armenian chapel. The population was esti- 


mated in 1827 at 180,000, but the town being soon 
afterwards occupied by tlie Russians the greatest part of 
he inhabitaiits abandoned it. After its restoration to the 
Turks by the peace of Adrianoplo the place rose from its 
itate of decay, and the population was estimated at 60,000 
in 1884. Before the Russian invasion considerable quan- 
tities of silk and cotton cloth were m%do here, and much 
leather tanned; there were also some manufactures of 
copper vessels. 

Erzeroum is important as a commercial town. Besides 
the produce if its manufactures it exports com, cattle, 
sheep, and dried meats. But it derives other commercial 
advantages from its being situated on one of tlie most 
frequented caravan roads of Western Asia, which leads 
from Persia and Georgia tu the great commercial towns of 
Asia Minor. This renders Erzeroum an important place 
also in a political and military point of view. After the 
capture of Kars in tlie war of 1877-78 Erzeroum was in- 
vested by the Russians, and one of the cuiiditions of tho 
armistice at the conclusion of the war was that it should 
bo temporarily oe-cupied by their troops. It was, howcvei’, 
afterwards restored to Turkey, 

Erzeroum was founded about 415 by a Byzantine general 
tf Theodosius II., after whom it was named TheodosiopoHs, 
It derives its present name from the ancient Arze or A rd- 
zeii, a populous city which stood not far to the east, but 
which, having been destroyed by the Seljukians, the surviv- 
ing inhabitants transferred their residence and tho com- 
merce and name of their city to the present site. 

XBZ'GEBIRGS ore or metallic mountains”), a 
mountain range of Germany, dividing Bohemia from 
Saxony, and extending in a W.S.W. direction from tlie 
Elbe, w'hieh divides it from the Riesongebirge to near 
Eger, where it joins the Fichtclgcbirge and Frankenwald. 
They link on with the Sudetic mountains, and thus unite 
the Cm'pathian system with the numerous irregular cliains* 
of South Germany ; length, about 100 miles. Tho cnlmi- 
iialiiig point is the Sonneburbel or Schwartzwald, 4124 feet 
high. Its southern declivity, which is steep and inter- 
sected with narrow valleys, terminates in the valley of the 
river Egor, about 10 or 15 Tniles from the upper range. 
Tho northern declivity of the range descends in more gentle 
slopes towards the great plain of Northern Germany ; and 
these slopes are divided from one another by wide valleys. 

Tho range of the Erzgebirge belongs to tho primitive 
formation, granite and gneiss being everywhere prevalent, 
except along the Elbe, where sandstone almost exclusively 
occurs, 

Tho range abounds in mines of silver, tin, lead, iron, 
i-obalt, copper, &c., which afford employment to upwards 
of 200,000 persons. Tho silver mines are at Schiieeberg, 
Sdiwarzenberg, Annaberg, and Marienberg. Tho most 
considerable tin mines ai‘e at Altenbcrg, Geier, and Schnee- 
berg. Tho most productive ii'on mines aro those of Johann- 
Georgonstadt. Near Aue and Bockau, to the south of 
Schneeberg, lie tho largest cobalt mines and smalt (or blue 
colour) works in Germany; of these smalts the yearly 
produce is between 9000 and 10,000 cwts., besides large 
quantities of arsenic, &c. The white porceliun earth used 
in the royal china manufactory at Meissen is procured and 
prepared in this district. Sulphur and vitriol are made 
at and near Beierfeld and Geier ; magnesia and porcelain 
earth aro obtained at Elterlein ; and there are coal mines 
of importance at PJanitz and otber spots near Zwickau. 
Gold is found in some places, but no mines aro worked. 

ESAU (*^ hairy,” rough”), tho ancestor of tho Edomites 
was* tlie son of Isaac and Rebekah and tho elder twin brother 
of Jacob. He appears to have been a thorough Bedouin 
or sou of tho desert — ^bold, rough, hardy, a heedless dis- 
position, and with but little care for the fatnre. These 
characteristics are fully illustrated in the narrative recorded 
Genesis xxv. 29-84, where ho falls a ready victim to the 
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cunning selBshness of his brother, and for a bowl of lentils 
parts with his Inrthri^t He married at the age of forty 
two Canaanitish wives, who became a grief of mind to his 
parents. Tho next incident in his histoiy is that of the 
successful plot of his mother and brother to defraud 
him of the Mvenant blessing, an event which caused 
him bitter grief, fpd awoke a determination to kill tho 
brother who had twice supplanted him. After the 
flight of Jacob Esau married his cousin Mahalath, tho 
daughter of Ishmael, in the hope of pleasing his parents, and 
soon after this he appears to have established himself as an 
independent chieftain on Mount Seir. He was residing 
there when Jacob returned from Padanaram, and came to 
meet his brother at the head of 400 men. He seems to have 
completely foigiven his brother’s early offences, and after an 
affectionate greeting offered him an escort on his way home- 
wards.* On tho death of Isaac he joined with Jacob in 
burying the body of his father, and afterwards went away 
into Mount Seir from the face of his brother Jacob. To 
the Western mind the character of Esau contrasts very 
favourably with that of Jacob in all but the later 
stages of the life of the latter. By some modem critics the 
story of the relationship of tho two brothers is regarded as 
being of a mythical character, originally suggested by tho 
character of the district of Edom and the various tribes 
which dwelt there. 

SB'CALABlb in military affairs, is tho name given to 
an attack upon an enemy’s fortification by a storming party 
provided with ladders, by means of which they endeavour 
to descend into the ditch, and afterwards to scfde the face of 
tho works. The ladders nsed for tliis purpose ore made in 
lengths and provided at the ends with sockets, so that one 
can bo added to another when required. It is usual for a 
firing party to be tnld off where the attack is made to keep 
down the fire of the defenders, but now that brccchlooding 
and magazine rifles are in general use, an escalade is gen- 
erally attempted at night, so that tho attacking party may 
be protected by the darkness. 

XSCAPliBIBNT* that paiii of a piece of macliinery 
which provides for the return of the moving port under tho 
influence of the moving force. In clocks, &c., it is tho 
means whereby tho constant rotatory force Is made to turn 
into a to-aud-fro motion. The dead-beat escapement of a 
clock is a very familiar example ; the pendulum cai'ries a 
double clutch, the arms of which fdl alternately between tho 
teetli of the escapement wheel as the pendulum swings to 
and fro. The wheel therefore escapes to the extent of one cog 
length at each vibration, tho clutch stopping it from going 
further at a time. 

BSGABP'BIENT is the namo applied to a line of cliffs 
with a steep slope on one side (the scarped side) and a 
gradual slope on the other, generally much the same as the 
dip of the strata composing the cliff. Instances of escarp- 
ments arc very common in all parts of the world ; our own 
island affords numerous excellent ones. The Cotswold Hills 
constitute a great Oolito escarpment overlooking a plain of 
lias clay and new red marl, while the Oolitic plateau is in 
turn overlooked by the chalk escarpment of the Cbiltern 
Hills. The Weald affords a most instructive example of 
escarpments. Starting from the Sussex coast and going 
northwards we should arrive at tho edge of the Soutli 
Downs, a sharply marked chalk escarpment overlooking 
the Lower Greensand; continuing in the same direction 
along this formation, we should find that it ended in a 
smaller but well-marked escarpment overlooking a plain 
of Weald clay. Crossing a central ridge of Hastings sand 
wo should i^ain come upon a plain of Weald day, and 
after traversing this we should have to ascend an escarp- 
ment of Lower Greensand, and after tills should arrive at 
the strongly mtrked chalk escarpment of the North Downs. 

IMiCHABOyiOS are agents applied to the surface of 
the body which destroy the vitality of the part which they 


touch, and produce an eschar. They may be dossed 
under two head's, the poUnlial caultrania and the actual 
caut^anU* The former are diiefly chemical agents. The 
actual cauterants are substances of an elevated temperature, 
which decompose tho part which they toudi, and completely 
destroy its organization. The chief potential cauterants 
arc strong mineral acids, such as the sulphuric or nitric, 
pure alkdies, and some metallic salts, especially nitrate of 
silver or lunar caustic. These are used either to produce 
counter-irritation, or to remove fungous or morbid growths. 
Lnnar caustic seems to possess peculiar properties, and is 
unquestionably one of the most powerful direct aiitiphlo- 
^stic agents known. The actual cauterants are used either for 
their primary action, viz. the immediate destruction of tho 
part, or for their secondary effects. The former object is 
rarely attempted, except to prevent the absorption of any 
poisonous or contagious matter, as the venom of a snake or 
bite of a mad dog. The socondaiy effects are more import- 
ant, and more varied according to the degree of heat of the 
substance applied. The increased action is frequently 
felt through tho whole frame. Torpor and paralysis of the 
nervoQS system often disappear, and neuralgia both of the 
neighbourhood and even distant parts is removed. Atony 
and laxity of the innscular system vanish, and every part 
displays more energy and power. The actual cautery may 
be applied in a variety of ways, viz. hot vapour, moxa, and 
heated iron. Tho first of these is a very ready means of 
causing vosications in some diseases. 

llie eschar which follows the application of the potential 
or actual cautery generally suppurates in a few days. The 
ulcer is then to Ixi treated with different agents, according 
as it is wished to heal it or keep it open, as a further means 
of counter-irritation. 

BSCHBAT' is from the Nonnan French escAef, which 
Is from tho word eachier or eachoir, to fall. It was a 
feudal penalty whereby, if tho vassal’s heirs failed, the land 
escheated (i.e. reverted) to the lord. Esclicat also occurred 
if the vossiU committed a crime, but in this case, if it was 
an act of treason, tho lands went to the crown, and were 
said to ho forfeited. Tliis was felt to bo so unjust to tho 
immediate lord that Magna Carta provides that the crown 
tenure of escheated lands of traitors should be only for a 
year and a day. Tho immediate lord then took possession. 
By an Act which came into operation in 1834, it was pro- 
vided that there should be no escheat on failure of the 
whole blood, wherever there were persons of the half-blood 
capable of inheriting under 3 & 4 'Will. IV. c. lOG. s. 9. 
If a bastard dies intestate and without issue, his lands 
escheat to tlie lord of whom they are hold. 

Tho words escheat and forfeiture are often carelessly 
used. Escheat arises solely becauso thcro are no heirs to 
take the land, for one or the other of the two reasons stated 
above. Forfeiture is a direct consequence of an illegal act. 
Forfeiture for treason and felony was abolished in 1870. 

In Scotland escheat was a common occurrence in feu- 
dal law, and also under denunciations on letters of horning 
for failure to pay civil debts. But it is now ncai'ly a 
matter of historical interest, with little practical effect. 

BSCOBZAL' or BSCUBXAL', a small town of Spain, 
in tho province and 24 miles north-west of Madrid, cele- 
brated for the magnificent palace of tho Escnrial, an enor- 
mous edifice built by Philip II. In 1663, in the form of a 
gridiron, to commemorate the martyrdom of San Lorenzo, 
who was said to have been broiled to death. It was chiefly 
in the Doric order of architecture. The length was about 
250 yards, and breadth 200 yards. Externally it was sombre 
and heavy, with many small windows, but the magnificence 
of the interior decorations was almost unequalled. The most 
striking part was tho church in its centre. It was built with 
a cupola and two towers, after the manner of St. Peter*8 * 
at Borne; its dome was 380 feet high. It contidned also a 
convent, library, a magnificent royal mansoleam (containing 
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the remahis of Charles V,, Philip II., and many other 
kings of Spain), several priceless frescoes, pictures, and 
other artistic treasures (but many of those formerly hero 
have been removed to Madrid or lost by iiro or sack), and 
the royal apartments. This magnificent relic of the days 
of Spanish greatness, which overlooked a wide and most 
striking landscape of plain and mountain, was almost 
entirely destroyed by an accidental fire in 1886. 

The name of the place, according to Gasiri, is of Arabic 
orl^, signifying a place fnll of rocks ; tliough others 
derive it from a Spanish word implying the scorite or scum 
of molted metal, some iron mines having been formerly 
wrought in the locality. Its sltualion certainly bears out 
the former etymology. It has a most gloomy site, sur- 
rounded by the bare crags of the Sierra Guadarrama. 

XS'CUAGS or SCU'TAGE. a pecuniary payment as 
a commutation for knight-service, by which service the 
tenant was hound to follow his lord to tlie wars at his own 
charge. The term is from the Old French c^ci* (Lat. scu- 
tum., a sliield). By the 25 Edw. I. it was enacted that 
the king should take no aids but by the common assent of 
the realm. [See also Maona Carta.] Those scutages 
N<;ein to bo the origin ^of all succeeding subsidies, and of 
the land-tax of later times. 

XS'CULIN or AESS'eULIN, a crystalline substance 
contained in the bark of the horse-chestnut (jEscuIus 
hippocastanum). It is obtained from the aqueous extract 
in colourless crystalline needles, soluble in water and 
alcohol, but insoluble in ether. The formula is C^jjHaiOia. 
It is a glueosidc, and is decomposed by boiling with dilute 
hydrochloric acid into glucose and esculelin (C„nQ 04 ). 
The solution of csculin is remarkable for its high fluor- 
escent property, emitting a beautiful blue eolour by reflected 
light. Tho fluorescence is increased by alkalies, but 
destroyed by acids. 

BSCUTCB'XONf the heraldic tem for tho shield, on 
which, under every variety of shape, arms arc emblazoned. 
The word is derived from the French ecusson, and that 
from the Batin scutum. An escutcheon of pretence is tho 
small shield in the centre of his own, on which a man car- 
ries the coat of his wife, if she is an heiress and lio has 
issue by her. In this case the surviving issue will bear both 
coats quarterly. 

As the keyholes of locks arc frequently protected by a 
shield-shaped plate of brass, this is called an escutcheon, and 
the term now serves for any keyhole plate, of whatever shape. 

KS'DRAS^ BOOKS OF. In the Vulgate tho first 
Book of Esdras means tho canonical book of Ezra, and 
the second the canonical book of Nehemiah, according to 
tho early Hebrew arrangement, and tlie third and fourth 
books are what in the Apociypha wo term the first and 
second books of Esdras. The first book consists of a 
compilation from the canonical books of Chronicles, Ezra, 
and Nehemiah, with additions and alteralions. Its date 
and authorship are unknown, but it was in existence at 
the time of Josephus, who follows its order of events 
instead of the order given in tho canonical scriptures. 

The second book of Esdras is of an apocalyptic character, 
and is wholly different from the first book. Originally 
written in Greek, the first text has been almost entirely 
lost, but the book was pre8cr^Td for a long period by means 
of an old Latin version vthich was retained in some MSS. of 
tho Vulgate, and five distinct versions, viz., Latin, Syriac, 
Ethiopic, Arabic, and Armenian, are now known to Euro- 
pean sdiolars. In tho Vulgate there arc four chapters, 
two at the commencement and two at tho close of the 
book, wliich are wanting in many of the best MSS. and in 
all the Eastern versions, while eighty-three verses contained 
in the Arabic and Ethiopic versions are wanting in the 
' Vulgate. The book consists of a series of revelations and 
visions dealing with the future of Jerusalem, the coming of 
the Messiah, and the last things. It was assigned to tho 


prophet Ezra by Clement, and it is referred to as anthori 
tativo by Cyprian, Athanasius, and others ; but it is con-> 
demned by Jerome, and it does not occur in any list of 
canonical writings. There is a wide divergence of opinion 
among critics as to tho date and authorship of this book, 
but with the exception of tffe opening and closing chapters 
already referred to, which are c^dently^Christian additions, 
there is a general agreement as to its l^ing tho work of a 
Jewish author, pro&bly one of the sect of the Pharisees. 
Its date has been placed as early as 28-25 B.C., and os 
late as 218 a.d., but the opinion most generally received 
Is that wdiich assigns it to the close of the first century. 

E'SHEB, a pleasantly situated village, 13 miles south- 
west of London by the London and South-western Kailway, 
and 3} miles from Kingston, occupying a gentle eminence, 
backed by tho old woods of Claremont Park. The old 
church is of gmat antiquity. One of its throe tbells is 
said to have been brought from San Domingo by Sir 
Francis Drake. At Esher an episcopal palace was erected 
by Wa 3 mflctc, bishop of Winchester, about 1460, wliicii 
was repaired and rebuilt by Cardinal Wolsey in 1528. It 
afterwards passed through many hands to the Pelham 
family, and Henry Pelham, tho prime minister of George I., 
resided here for many a year. The gardens were then 
laid out by Keiit, and Pope refers to 

“ Esher's peacefiil grove. 

Whore Kent and nature vie for Pelham’s love.” 

The old palace was pulhul down in 1803, but tho original 
gateway built by Wolsey still remains, a square tower of 
brick, with octagonal turrets at the angles. 

ES'KABITES (Arab, aschraca, to shine like tho 
sun), among the Mohammedans, a sort of Platonic philo- 
sophers whoso principal doctrine is tliat of placing their 
highest happiness and chief good in tho contemplation of 
the great Omnipotent. They are devoted to poetry and , 
music, and pride themselves on their morality and general 
placidity of temper. 

BS^KBB is rile name given in Ireland to curious mounds 
and ridges of gravel and sand overlying the boulder clay. They 
frequently have a distinctly stratified appearance, sometimes 
they can hardly be told from moraine-heaps. The ridges, 
which at times are from 20 to 80 feet high, sometimes cross 
valleys and even watersheds, running for some miles. Occa- 
sionally two will coalesce, inclosing a basin-shaped hollow 
sometimes filled witli water. £)imilar structures are found 
in Scotland (where they are called kames')^ notably in tho 
Clydo valley; in Scandinavia (where they ai-o known as 
dsar'); also in Yorkshire, Northumberland, and Lancashire. 
No satisfactory account of their origin has as yet been given, 

ES'KlMOf a nation inhabiting the Arctic coasts of 
America and Asia. On the eastern coast of America they 
are met with as far south os 50'* N. lat., on tho shores 
of the Strait of Bello Isle, which separates Newfoundland 
from the mainland of America. They occupy the whole of 
tho great peninsula of Labrador, and tho wholo eastern 
coast of Hudson Bay up to East Main River. On tho 
western side of Hudson Bay they inhabit the coast north 
of Churchill River, whence they extend northwards over 
the Barren Lands to the Great Fish River, on both banks 
of which river they are found cast of 100° £. Ion. Tho 
whole country between this river, tlie Great Bear Lake, 
the Mackenzie River, and the Arctic Ocean, is exclusively 
inhabited by them. The coast lying to the west of Mac- 
kenzie River is in their possession, and they also occupy 
Greenland and all the habitable ground between the northern 
coast of America and the polo, and a small portion of the 
Asiatic shore of Behring Strait. In the Arctic expedition 
under Captain Nares, in 1875-76, no traces of them were 
found beyond 81° 52'. 

The Eskimos are said to be from 5 feet 4 inches to 
5 feet 10 inches in height, and even to attain 6 feet ia 
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rare caaea. Their Caeea are broad and round, with a good- 
humoured expression, their cheek-bones high, their ebooks 
round and plump, mouth large, and lips thick. The nose 
is small and flat, the eyes Mack ; and the eyelids, being 
much encumbered with fat, appear very small and deeply 
seated. The hair is long, lank, and of a jut-black colour. 
The ears are situated far back on the head. Their bodies 
are square and roSust, the chest high, and shoulders very 
broad. Their bonds and feet are small. They are of a 
deop copper-colonred complexion. They are not without 
beard, but they generally pluck it out as soon as it appears. 
Their language is different from that spoken by the other 
savage nations who inhabit North America ; bnt the same 
language is spoken by all the different tribes of the Eskimos, 
tliough of course each of them has expressions which are 
peculiar. 

Thfi^Kskimos are voiy clever with their hands, making 
tlie simple articles tliey require neatly and well. They are 
decidedly dirty in their personal habits, washing, except 
accidentally, rarely extending beyond a rub on the face 


with a piece of dry cotton, while the floors of their huts 
are generally in the most disgusting state. These are 
constmeted of planks covered over with green turf, and 
are very low : one of the first salutations a stranger fre- 
quently receives implies a warning to bewam of striking his 
head. Temporary buildings are sometimes made of blocks 
of snow with a sheet of ioe for a window. Public offences 
against law or morality are very rare, but the women are 
said to be very lax in private. Lying is also said to be 
very common, and though stealiiig is not frequent among 
themsulvos, they are said not to have very clear notions as 
to the properly of strangers. The religion, especially in 
Greenland, is nominally Christian, but they are really be- 
lievers in a religion chiefly founded on the deification of 
natural objects, and they arc very superstitions. Though 
nervously anxious to avoid giving offenco to those with 
whom thoy are on amicable terms, they are not want- 
ing in courage, and are very revengeful if they are injured. 
There have been many surmises as to tlicir origin, some 
holding that they oro the descendants of Europeans of tho 



so-called Drift period, others that tliey are an Indian race 
driven gradually northwards in vciy early times. 

Eskimo is the Lochieux Indian name, signifying ** flesh- 
eaters,” applied to the inhabitants of tlio exti^mo northern 
regions of America and the Asiatic side of Behring Strait. 
They call themselves “ Innuit ’’ (the people). 

BS'KXMO DOG is a variety of Doq found in the 
northern Arctic regions of North America and Asia. 
These dogs resemble very nearly in form and colour, and 
nearly equal in size, the gray wolf of the Arctic circle, 
from whom it is most probable tliey are descended. The 
muzzle and ears are pointed, tho hair is long and rather 
curling. The colour varies considerably. These dogs are 
invaluable to the Eskimos. They are used principally 
for drawing sledges, but are extremely savage and 
wolfish. The treatment they receive from their masters, 
however, is most brutal. Little or no care is taken of 
thorn, and in the summer, when their services are not 
requix^d, they oro turned adrift to forage for themselves. 

SB'OTliRlC* See Exoteric. 

a trellis for training fruit trees or bushes 
upon, instead of nailing them to walls. 

In certain situations this kind of training is not only 
extremely neat, bnt possesses pecnliar advantages: tlio 
trees are more fully exposed to the influence of light, less 
liable to be broken by Mgh winds, and in small gardens in 
particular, where room is of great importance, and where a 
collection of tho finer sorts of fruit is always desirable, it 
is found highly usefnl, both on account of the smoJl space 
which the trees occupy, and because they will bear fruit 
mudi sooner than when allowed to grow in their natural 
form. The objection to iron trellises is, that they cut and 
canker the trees ; and when the cheapness of the wooden 
one is considered, besides the more natui-al appearance 
which it presellts, it must undoubtedly have the preference. 

ISBPA&'TO GBA88. A long and beautiful grass 
(JStipa tenadssitna) found in great abnndanee in many 


parts of Spain. It grows freely upon the sca-coast, and 
especially upon tlio hill-ranges of Murcia ; also in Algeria 
and some other parts of the northern coast of Africa. 
TJio grass to look at is like a rush ; its characteristic is 
its marvellous toughness and tenacity. It gi'ows in thick 
bunches close togetlicr, and reaches tho height of 6 to 10 
feet. The littr\"estprs go out over the mountains in July 
or August and pluck and pock it upon mules. It is a crop 
that cannot bo cut. It must bo plucked out of the socket 
by hand, for if cut tho plant invariably dies away. Pull- 
ing up by the roots is also equally fatal to it* These 
mistakes, and tho attempting to pluck too early, before tho 
grass is matured sufficiently to quit the socket without 
injury, gavo rise to an idea that the esparto was rapidly 
decreasing. If treated properly, however, the crop should 
not decrease. 

In the exhibitions of 1851 and 1862 specimens of this 
grass and of paper m.ade from it were exhibited and com- 
mended. After 1862 it came into general use in England 
as the best substitute fur rags in making paper. In 1856, 
when first introduced, about 40 tons were imported, and 
now tho consumption has risen to more than 200,000 tons 
per annum. The first price was £4 a ton ; it now fetches 

0, and oven more. The Spaniards make use of it only 
for local purposes, such as the manufacture of sandals, 
ships" cordage, mats, baskets, nets, &c. It is supposed, 
witli good reason, to be tho ‘‘spartum” described by Pliny, 
which, he says, was first applied to useful purposes by the 
Carthoginians in tlieir first war in Spain, It was then 
growing so abundantly in the part of Spain called Spar- 
tarins Campus, reaching from Granada to Marcia, that tho 
mountains were covered with it Esparto grass grows on 
tho poorest soil, especially limestone and sand— -in fact, 
where nothing else will grow this will flourish. It may 
yet form an inexhaustible source of wealth to all northern 
Africa, and Dr. Schomburghk, one of the most eminent 
authorities'' upon industrial botany in Australia, is of the 
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opinion that it would render tboosands of acres in that 
conn try most piodnctive which are now scarcely fit for 
pasture. See PAP£it. 

Molinia ccerulm^ a grass which grows on wet heaths in 
the British Isles, has been found to be a good substitute, and 
has been called Irish Esparto Grass. The small amount 
of silica in the ash, only 0*55 per cent., is a valuable 
feature. This grass has been planted in Galway with 
some sucoesB, and if the lands in Ireland, over 1,000,000 
acres, which now produce scarcely anything of any value, 
were utilized in this way, it is calculated that each acre 
would produce half a ton of this grass, which at its lowest 
value would be woiih £2, 

X8PLANADE, the ground between the fortifications 
of a citadel and tliose of the town to which it belongs. 
The term is also commonly applied to open spaces for walks 
and drives, especially aJoug the sea wall of coast towns. 

XS'aUXBIAUX. 8ee Eskimo. 

XSOUXRS (from the Old French eseuier, shield-bearer) 
is the next title or dignity to that of knight The esqnire 
w'os the second in rank of the aspirants to chivalry or 
knighthood, and had his name from carrying the shield of 
the knight, whose bachelor, or apprentice in arms, ho was. 
Tiic esquire was u gentleman, and had the right of bearing 
arms on his escutcheon or shield ; he had also the right of 
bearing a sword, which denoted nobility or chivalry, though 
it was not girded by the knightly belt ; and he had besides 
irparticulor spewies of defensive armour, which w'as distin- 
guished from the full panoply of the knight. 

The sons of younger sous of dukes and marquises, tlie 
younger sons of earls, viscounts, and barons and their 
eldest suns, with the eldest sons of baronets and of 
knights of all the orders, aro all said to be esquires by 
birth, though their precedence, wliich differs widely, is 
regulated by the rank of their respective ancestors. Officers 
of the queen's court and jjouseludd, and of her navy and 
army down to the captain inejusive, doctors of law, bar- 
risters, and physicians, arc reputed esquires. The general 
assumption of this title by those who are not in strictness 
entitled to it has virtually destroyed it as a distinct title 
or dignity. It is now usual to address men of any acknow- 
ledged standing, or indeed^ any men whatever to whom 
respect is desired to be shown, as esquires on tlie outside 
of a letter. 

ESSAY. This title is customarily confined to a certain 
class of short composition upon subjects of general interest, 
AS morals, criticism, manners, &c. The notion id a series 
of such papers fit for general circulation, in a journal either 
(as the Tfitler} including or (as the JS/iectator) not includ- 
ing new'B or politics, was originated by Steele and Addison. 
The following are the most celebrated series of English 
Essays ; — Tatltr — Steele, Addison ; Spectator — Addison, 
Steele, Budgell, &c. ; Guardian — Steele, Addison, Berkeley, 
Pope, Tickell, Gay, &c. ; Johnson, almost en- 

tirely; Adventurer^ flawkesworth, Johnson, Joseph War- 
ton, &c. ; World — Moore, Lord Chesteifiold, Horace 
Walpole, J. Warton, Ac.; Connoisseur — G. Colman and 
Bonne! Thornton chiefly, Cowperafew; Idler — Johnson, 
a few by Warton and others ; Mirror — Henry Mackenzie 
and others; Lounger — The same; Observer — Richard 
Cumberland, almost entirely ; Olla Podrida — Moore, &c. ; 
Microcotm^ Canning, Frcre, Smith, &c. 

Tbi limit upon which Steele founded the Tatler^ the 
basis of this somewhat extensive superstructure, is certainly 
due to the versatile Defoe, who in his Scandal Club” 
furnished occasionally brief comments, in tlio form of 
imaginaiy letters on social topics, Ac., to bis own 
Review. “ Thus,” said Defoe, ** we may wheedle men into 
the knowledge of the world, who ratlicr than take more 
•pains would be content with their ignoran^.” 

This meaning of the word departs from its true original, 
M it comes from the Latin tasagium^ a weighing ; and ia 


merely another form of the word assay.” This ia the 
object of Bacon's Essays (1597), which are brief highly 
elaborated compositions, containing a thought thoroughly 
worked out and assayed.” In 1612 and 1625 these 
fine works were still further retouched, and many more 
were added. From ten the collection grew to fifty-eight. 
They are one of the chief delights in th^ English language, 
for excellence of expression and shrewdness of discernment. 
Of the later essayists Addison alone sometimes attempts 
the complete grasp of a subject according to tbe older 
conception, but in form Bacon aimed at sententiousness, 
careless wiietber its effort were not a little over-apparent 
Addison at a graceful flow and an apparent ease, tbe re- 
sults of incessant toil. Macaulay’s Essays are usually in 
the apparent form of biographies. “ Sir William Temple ” 
is a storehouse of information on the times of William 111., 
and “ Clive,” “ Warren Hastings,” and “ Chatham i’ bring 
the age of George HI. vividly before us in varied aspects. 
These are detached cliapters, and chapters by a master- 
hand, of history ; dostinod possibly, had Macaulay lived, to 
take their places in his History had he continu^ it. In 
any case the title Essays,” by which these extended and 
detailed pieces ai*e known, scarcely seems correct either 
from Bacon's view or Addison's. 

The world-famous Essais of Montaigne form another 
quite distinct series of works. Pithy as Bacon, oftentimes 
easier tljan Addison, they are (or seem to be) the gossip 
in nightgown and slippers of an elegant scholar and a 
slightly sceptical man of the world. Montaigne starts with 
a text, but no one can tell where he will be a few sentences 
off. He follows the rule of the most interesting conversa- 
tionalists, and diverges to right and left as interesting pro- 
spects invite him. Thus the fine essay on “ Coaches ” soon 
turns out to be a discussion, tolerably closely reasoned, on 
the virtues most proper to a sovereign. The style of Mon- 
taigne, from a literary point of view, is exquisite. Writing 
towards the dose of the sixteenth century, rather before 
our Bacon and Shakspeare, he has had perhaps a greater 
influenco on the French language than they on the English. 
He probably numbers more refers now than ever before, 
for Ills is a book which can never tire and is always welcome. 

Voltaire’s “ Essai sur les Moours,” and Diderot's “ Essai 
sur les Rbgnes du Clandc ct dc Neron ” (Claudius and Nero), 
aro fine specimens of the philosophical and historical essay, 
of the proportions adopted by Macaulay. The term is thus 
as elastic witli our neighbours as with ourselves. 

ES'BEN, a town of Prussia, in tlie province of the Rhine, 
15 miles N.N.W. of Elberfeld, whoso foundation dates from 
the end of the ninth century, when the MUnster Kircbe 
was founded (876) by Bishop Alfred of Hildesheim. As 
it is one of the oldest, it is also one of the most interesting 
churches in Germany, and is rich in objects of great beauty 
and liigb historic iuterest. The town is situated near the 
centre of the great Westphalian coal and iron field, and is 
the scene of most active industry. In the immediate vicinity 
are Krupp's Steel Works, which give employment to 12,000 
men, reckoning those at the coal-pits, and in connection 
with which upwards of 800 steam-engines are daily at 
work. The articles chiefly made are steel rails and wheels, 
and steel guns, which are supplied to all tbe European 
powers. The works are considered the largest in the world, 
and are strictly guarded from the intrusion of strangers. 
There aro in the town and vicinity other machine works 
and manufactures of various kinds; it is well supplied with 
educational, literary, and benevolent institutions. Popu- 
lation, 56,944. 

ESIBXNCX is derived fi*om the Latin essentia, a word 
which is used by Cicero and Quintilian, and formed from 
essens, the obsolete participle of the verb esse, to be. The 
English word essence si^pufies that which Amstitutes the 
being of a thing, or, in the words of Lodee, that whidh 
makes it to be what it is. It is a word which should 
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riways Bot the reader in an attitude of watchful suspudon ; I 
there are few philosophers who have not made it a stumb- 
ling-block on account of its diversity of signification. 

SSBlS'inCS, the name of an obscure Jewish sect which 
was in eidstence at the commencement of the Ohnstian era, 
but of which the origin and history are alike unknown. 
There is no distmct reference to this body in the New 
Testament, though some have found allnsions to their 
practices and doctrine in Matt. xix. 12, Col. ii. 16-19, 
and in some parts of John, but they are described by 
Josephus and Pliilo, and briefly rof erred to by Fliny. The 
accounts, however, of both Josephus and Philo are regarded 
with some suspicion by modern scholars, as they appear to 
be designed rather to propitiate foreign criticism of the 
Jewish nation, than to accurately record the condition of 
Jewish society. 

According to Josephus the Essenes arose about the 
middle of the second century before Clirist. From the age 
of the Maccabees there was a continuous effort on the part 
of the more devout of the Jews to attain to a standard of 
perfect holiness. For this purpose they sought to observe 
ail the regulations as to purity which were enjoined both 
by tlie written and traditional law, and added to this vows 
of perpetual Nazirhood. In their eflorts to follow this 
course they soon found it necessary to separate themselves 
from all ties of friendship and family, and to form either 
little communities of tlioir own in the Jewish towns or 
villages, or else soparato establishments for tliemselves. 
By degrees a code of rules, a system of vows and degrees, 
and a body of doctrine were formed, and tlio various 
societies became fully established os a religious order. When 
fully developed the Essenes formed an exclusive society, 
regulated by an internal jurisdiction. They enforced a 
novitiate of three years, guarded admission by vows of 
terrible solemnity, and maintained a succession of strictly 
separate grades within the society itself. They enforced 
and practised complete community of goods, ail the pro- 
perty a man had when ho joined them, and all he iiiiglit 
gain afterwards, being iiandcd over to the common fund. 
(The attempt on the part of the early ciiurch to corr}' out 
a similar principle is referred to in the opening chapters of 
the Acts of the Apostles.) They renounced marriage and 
enforced strict rules of chastity, forbade slavery, denounced 
war, and from the fear of incurring pollution they declined 
all commei'ce, pursuing chiefly an agricultural life. In 
matters of dress they wore a distinctive costume of white 
linen, but they did not change eitlier clothes or shoes until 
they were worn to rags. Self-denial and temperance in 
eatmg and drinking were also an essential part of their 
disoiplino, and their frugal meals were taken in common, 
the members standing silently round the table on which 
the individual portions were set. In doctrine they obsen’ed 
strictly most of the injunctions of the Mosaio law, but 
they abhorred blood, considered tlie anointing witli oil a 
defUement, and interpreted the Old Testament scriptures 
in an allegorical manner. They had, however, a secret 
system of doctrine of their own, of which but little is 
Imown. It appears to have included a form of sun wor- 
ship, a beliof in the immortality of the soul, with future 
conditions of happiness or misery, a doctrine of fate, and 
a number of speculations respecting angelic beings. By 
Philo their numbor was estimated at about 4000, and their 
chief settlement appears to have been on the western shore 
of the Dead Sea. Th^ disappear from history soon after 
the commencement of Christian histoiy, probably bocoming 
merged in the Gnostic sects of Christianity and the sects 
wbi^ arose at that time among the Jews tibemselves. 

Of thrir literature, beyond one or two fragments em- 
bedded in the Talmud and Mishna^ nothing remains. 

mMMQXnfBO. See Guiana. 

an English oonnty, situated on the eastern 
ttwst, is bounded E. and S.E. by the German Ocean, S. by 


:he river Thames, N. by Suffolk and Cambridgeshire, and 
W. by Hertfordshire and Middlesex. The length, S.W. 
to N.E., is 68 miles; tho breadth, N. to S., at the 
western extremity, is 87 miles. Tho area is 1648 square 
miles, or 1,055,188 acres. The population in 1881 was 
576,484. 

Coasts Surface^ JRivers, — The hank of the Thames 
and the sea-coast of Essex are marshy almost throughout. 
From the soa to Canvey Island there occurs an almost 
uninterrupted series of marshes and embankments; a few 
clifis are found at Leigh, Southend, the Naze, and some 
other spots ; hut by far the greater part of the coast is of 
a marshy character. These marshes have distinct names, 
such as Dagenham, Tilbury, Canvey, Burnham, South- 
minster, Dengcy, Tillingham, and Bradwell marshes. 

Many ci'cebi run inland, so as to cot off small portions of 
the low land and form them into islands. Among these 
are — Canvey, Hassciys, Haven, Gore, New England, Potten, 
Wallasea, Foulness, Mersey, Horsey, Holmes, and Pewit 
islands. The largest of these is not more than 6 miles 
long by 2 to 3 broad. They are all flat and somewhat 
marsljy. 

Tliis county has few bills of any considerable elevation ; 
its general slope is towards the south and east. The Chalk 
Downs, which fonn the continuation of the Chiltorn Hills, 
cross the north-western part of the county. The highest 
iiills in the county are — Lungdon Hill (020 feet), Danbury 
Hill (about GOO), lligli Beech (300), and Tiptree Heath. 

The rivers of Essex arc tlie following: — ^Tlie Thames 
bounds tho county on tho south side. Its course, though 
winding, is on tlie whole nearly from west to east. The 
Lea bounds the county on part of its west side. The 
stream is frequently divided, and flows in seveiul channels, 
and in some places cuts have been inado in order to im- 
prove or shorten the navigation. The Stort rises in Hert- 
fordshire, and has a course of 24 miles (of which 10 are 
navigable) into the Lea. The Boding rises in the wcstcni 
part of tlie county, and flows past Chipping Ongar, Wood- 
lord, Ilford, and Barking into the Thames. Its course is 
about 86 miles. Tho Bouriio, after a short course of 12 
miles, enters the Thames near Dagenham ; it joins a pool 
formed by Dagenham Breach, where the Thames broke 
through its banks in 1707, a;rid overflowed 1000 acres of 
rich land. Tho Ingerbnrn, which also joins the Thames, 
is about 12 miles long. Tlie Crouch rises south of Billcri- 
cay, and flows east by north about 25 miles into the sea. 
In the tide-way there aro many arms; and the vorions 
channels by whicli the river communicates with the sea 
form the group of Foulness, Wallasea, and the adjacent 
islands. The Blackwator rises near Saffron Walden, in 
the nortli-w'cstcm part of the county, and flows past Cog- 
geshall, Kelvedoii, Witbam, and Wfddon, into the sea, 46 
miles ; it receives the Pods Brook and the Chelmer. The 
Chelmer rises near Debdeu, and flows about 23 miles to 
the town of Chelmsford, and 10 more to its junction with 
the Blackwater. Tho Colno rises in the north-western part 
of tho county, and flows about 85 miles past Colchester 
to the sea near Mersey Island. The Homan flows into the 
Colne. The Stour divides the counties of Essex and Suf- 
folk. Its course is about 50 miles, past Clare and Sudbuiy, 
to the sea at Harwich, near which it joins tho OrwelL 
Tho Cam has a small p^ of its course in this county. 

Many of tho above rivers have been improved for naviga- 
tion by short canals and deepening. The county is well 
supplied with railway accommodation by the Great Eastern 
lino, which runs right through it, and has several branches. 

Geoloffy, Climate^ atid Agrieulture,^A considerable 
tract in the northern part of the county is occupied hj 
diluvial beds, consisting of loam with fragments of obw 
The coast of the north-east part is covered with the sand* 
or gravel of tho upper marine foimation, which ocea|de8 a 
ooi^deiable part of tho counties of Noifolk and Suffolk, 
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and is locally designated “ crag.” Fragments of fossil 
bones washed out of the strata of this fonnatiun, in which 
tliey had been imbedded, are found on the beach at Walton, 
but occur in much greater quantities at Harwiclu The 
greater part of the county, including Epping and Hainault 
or Henhault forests, is occupied by the London clay. 
The London clay of the oliifs near Harwich contains beds 
of stratified limestone and several kinds of fossils. The 
surface of the vegetable mould docs not commonly rest 
immediately on tbe London clay, but on allnvial beds of 
rich marl and loam, which often alternate with gravel and 
sand, and sometimes have a thickness of 80 or 40 feet. 
Tlic sands and clays of the jilaKlie clay formation skirt the 
district of the London clay on the north-west. The north- 
western extremity of the county, about Saffron-Waldon, 
consists of chalk. A suhtcrraucau forest underlies tbe 
marshes on the banks of tJw Thames. 

The climate of Essex is favourable to vegetation ; the 
sea and the numerous estuaries w'liich bound it on ilie south 
and east soften the rigour of winter, and keep up a certain 
degree of moisture in summer. The same cause, however, 
produces cold fogs and exhalations in spring and autumn. 
The soil all along the epast, and 10 or 12 miles inland, is 
of a very excellent quality, being a friable loam peculiarly 
adapted to the cultivation of wheat, beans, and oats. The 
best soils of Essex lie low, and rc(]uire to be protected 
from the sea by embankments. Many marshes which 
formerly produced nothing but liorliage, and were subject 
to inundations, are now converted into arable fields. The 
soil in the uplands along the coast consists cliiclly of good 
loams, varying in tenacity from a strong clay to a light 
gravel; most of it is of such a nature as to bear both 
turnips and beans. 

The cold wet clays of Essex used to be farmed on a 
peculiar system, but since the introduction of under- 
draining the system is analogous to that of neighbouring 
counties. After bai-vest tlie stubble is generally ploughed 
in, and before winter Die field is laid in nan*ow ridges, 
which are formed by two lunis of the plough, and some- 
times by four turns or two bouts, ns they are called. The 
feeding of oxen in winter is now extensively practised by 
all good farmers in Essex. Along the Thames the marshes 
are extensive, and arc profitable from the nutiiber of liorses 
sent to feed there from London, besides tbo common 
crops usually cultivated, considcrablo quantities of cole or 
raposced, caraway, coriander, and teasels are rais<d. Near 
London the cultivation of the soil partakes more of the 
garden culture. Vegetables, especially cabbages, are raised 
in great quantities, and very extensive fields are almost 
entirely devoted to the growth of potatoes. According to 
the agricultural statistics published in 1884, there were 
1,055,000 acres of land under cultivation in the county in 
that year — 375,000 acres being devoted to corn, 100,000 
to green crops, 85,000 to clover and other artificial grosses, 
and 210,000 being permanent pasture or grass land. 

The cows and horses in Essex arc chiefly roared in 
Suffolk, and ScoDand supplies the oxen to fatten. Many 
calves are fattened for the London markets. Essex is not 
a sheep-breeding county, although many fine lambs are 
reared ; but they are generally bought from the breeders 
in Wiltshire or Sussex in autumn, and sold fat to the 
butcher in the succeeding spring. There is no peculiar 
breed of horses. Essex has been long noted for a superior 
breed of pigs, which has been produced and improved by 
crosses with foreign breeds, chiefly the Neapolitan, whicn 
has very little hair, and the Chinese. 

Divisional Towna^ 4‘c - — ^Essex is divided into nineteen 
hundreds and one lib^y. The conniy has one court of 
quarter sessions, and is divided into eighteen petty and 
'special sessional divisions.^ It contains 418 civil parishes 
with parts of three others, and is mosDy in the diocese of 
St. Albans. By the BedistribuDon Act of 1885, the 


connty returns eight members to Parliament There are 
extensive oyster-beds on the coast, and some silk manu- 
factures at Colchester, which is the capital of the county. 

History and Antiqukies , — In the earliest dawn of the 
authentic history of our island, Essex was inhabited by 
the Trinobontes, a powerful tribe whose dominions perhaps 
extended across the Stori and tlio Lea into Hertfordshlro 
and Middlesex. Some of the severe encounters between 
the Homans on one side, and Caractacus and Boadicea on 
the other, occurred in this county. On its subjugation 
by the Homans Essex fomed part of Flavia Cflesariensis. 
Several Homan slaiioiis were in Essex. Of these the most 
important was Camulodunum, which is supposed to have 
been Colchester. Homan antiquities have been dug up in 
many parts of the county, but especially at Colchester, 
where urns, pavements, and medals have been found in 
great abundance, and almost every building shows a greater 
or less proportion of Homan materials worked up in its 
walls. Hound Colchester are the remains of iutrciichmonts 
and other military works. 

When the Saxons established themselves in Britain, 
Essex, with some parts of Hertfordshire and Middlesex, 
constituted a small kingdom, the possessors of which were 
from their relative situation called the East Saxons. From 
them the county has dt*rived its present designation. In 
A.D. 823 Egbert of Wessex despatched his son Ethclwnlf 
and the warlike stattssman Ealstan or Alston, bishop of 
Sherbourne, into Kent and Essex; and these kingdoms, 
which liad sunk into mere dependencies of Mercia, were 
subdued and probably united under the designation of the 
kingdom of Kent. When Alfred, after Die recovery of his 
throne, assigned to the piratical Northmen or Danes a 
settlement in and about East Anglin (a.t>. 878), Essex 
was included in the coded territory. One or two of the 
naval couilicts between the ships of Alfred and those of 
Die Danes, who continued to infest the coast, were fought 
off the Essex shore. There wore for nearly two centuries 
repeated contests in Essex between the Danish colonists 
and Alfred and liis siiccessors. 

The history of the county is not marked by any par- 
Dcular event until the civil war between King John and 
his barons, during which Colcliester CasDo was besieged. 
Of the troubled period of the thirteenth, fourteenth, and 
fifteenth centuries Essex contains several memorials in the 
encampments, castles, and other ruins which are found in 
it. Besides Danish and Saxon camps Diere are remrins 
of many Norman castles, such as those of Golchostcr, 
Hedingham, Walden, Ungar, and Haleigh. Of the halls 
and manor-houses which succeeded Die Norman castles, 
and gave indication of a quieter period, though allowing 
by their massive strength that the nation bad not quite 
settled into peaceful security, may bo mentioned Heron 
Hall, NeDier Hall, Tollcshunt-Beckingham Hall, Layer 
Marnoy Hall, Belbus or Bellas House, Covet or Coveil 
Hall, Eastbury, Danbury Place, New Hall, and Topping- 
hoe Hall. 

At the Reformation Essex possessed several religious 
houses, of which there are some remains. Thero were, at 
the Dmo of the suppression, seven of the greater monasteries 
at Barking, St Osyth, Walden, Waltham, Coggcshall, Col- 
chester, and Stratford Lan^horne. Of the ampler priories 
there are remains at Beleigh, Tiltey, Bycknacre, Latton, 
Lees, Thoby, Blakemoro, and Hatfield PevereL Many of 
tbe churches deserve notice. That of Groenstead, near 
Ongai', is a very curious edifice, and one of the most 
ancient in the kingdom ; it is traced up to the elevenDi 
centuiy. The nave is entirely composed of wood, the 
sides being fonnod of the trunks of large chestnnt trees 
(or oaks) split or sawn asunder, and set upright close to 
one another. They are let into a wood^ sill at the 
bottom, and into a plate at top, and secured with wooden 
pins. There is a boarded tower at the west end, but 
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tViB does not appear to be so ancient as the nave; also a | 
vvooden porch on the south side of the nave. . Little i 
Maplestead Church (near Halstod) is a building of great 
interest, being the latest of the few round churches in the 
kingdom ; it is of pure Decorated character, and its details 
are plain, but very good. 

When the Spoils were expected to attack England 
with their InvinStae Armada (a. 1 ). 1688) a comp was 
formed at Tilbury, where a body of more than 18,000 
men, under the Earl of Leicester, was posted. Tilbnry 
Fort was then a block-house, which had been built by 
Henry VIII. to defend the passage of the liver ; it was 
at a subsequent period enlarged and made a regular forti- 
fication, as it is at present. In the civil war of Charles I. 
Essex was almost entirely in tho interest of the Paiiia- 
mentarians, and many contests took place within the county. 

EI^EX, EARL OF. Bobeut Devkbrux, second 
Eaii of Essex, was born at Nutlierwood, in November, 1667. 
Under the superintendence of Lord Burleigh he was scut 
to Trinity College, Cambridge, in 1577, and remained there 
four years. Upon leaving the university .he retired to his 
estate in South Wales, and did not appear at court till 
1684. Ho was immediately taken notice of and patronized 
by Elizabeth ; and upon the death of Leicester, in 1.686, 
he became chief favourite. In 1589 Essex suddenly joined 
the expedition of Drake and Norris, who had undertaken 
to restore Antonio to the Ihronc of Portugal, against tho 
queen’s wishes, who sent to command his return, but too 
late. Ue distinguished himsulf alike by his gallantry and 
humanity, and on his return was restored to his place in 
tho queen’s favour. In Mill (a year after he had married 
the widow of Sir Philip Sydney, whom tlie queen angrily 
declared to be unworthy of him), Essex was despatched t4> 
assist Heniy IV. of France in his resistance to the King of 
Spain, who sought to obtain possession of Brittany. The 
expedition was unsuccessful, and his only brother, VTalter 
Deverenx, to whom he was greatly attached, was killed. 

In 1694r Essex, who had once before como into collision 
with the Cecils respecting the appointment of the queen’s 
socrctaiy, became a second time at variance with them, in 
consequence of having asserted the discovery of a plot 
against the queen’s life, which they considered unfounded, 
hnt which Essex ultimately established, and the criminal, 
one Lopez, and his confederates were executed. This 
opposition was lenewed in 1696, on the proposal of Essex 
for the iDVBsion of Spain. Essex’s counsels iirevailcd, and 
the .expedition, under Lord Howard and Essex, sailed, took 
and plundered Cadiz, destroyed and captured a number of 
Spanish ships, and occasioned gi'eat loss to the Spanish 
government ; hut the expedition was generally deemed a 
failure. In about two months he returned home, where, 
though ci'cated master of the ordnance himself, he con- 
tinued to meet with disappointments in his endeavours to 
obtmn official situations for his friends. In July, 1697, 
Essex as commander-in-chiof, with Lord Thomas Howard 
and Sir Walter Raleigh, sailed against the Spanish fleet. 
They were driven back to Plymouth by a storm, which did 
them great damage ; and when they again sailed, though 
they made prizes to tho value of about £100,000, they 
found the Spanish ships in harbonr, and conld not destroy 
them. Elizabeth was dissatisfied with the repeated ill 
success, and Essex retired to Wansteod, angry on account 
of Howard being made Earl of Nottingham and advanced 
in rank above him. Ho was pacified by being appointed 
hereditary earl marshal, which restored him to his rank. 
In 1698 a quarrel occurred between the queen and Essex. 
The queen gave him a box on the ear, and bade him *^go 
and be hanged.” Essex was very violent, withdrew from 
tiie court, and some months passed before he would make 
any sabmisslbn or suffer a reconciliation to he offbeted. 
In 1699 be accepted tho commission of lord lientenant of 
Ireland. His government of that countTy was inconsiderate 


ind ill-advised ; and his opposition to the queen’s wishes 
in the nomination of Lord Southampton to the generalship 
of tho horse, which ho was peremptorily ordered to revoke, 
gave groat offence. He at length returned to England 
without leave in September, for which he was confined to 
his house, and denied the privileges and authority of his 
offices. It was not until 26th August, 1600, that he was 
liberated, and then he was not restored to favour. 

Irritated by these events, and trusting to bis general 
popularity, Essex listened to tho rash and desperate advice 
of Cnffo, liis secretary, to remove Cecil, Cobham, and 
Raleigh by force from the queen’s councils. This was 
.ttempted on Sunday, 8th February, 1601. It was utterly 
unsuccessful, and after a short defence at Essex House, in 
the Strand, he was compelled to sun’endor himself, and 
with Lord Southampton was committed to the Tower; 
tho rest of the conspirators wero lodged in various other 
prisons. Ho was tried for treason in Westminster Hall on 
10th February, condemned, and executed on the 26th of the 
same mouth. It is the great blot on the fame of Lord Bacon, 
who owed his position entirely to Essex, that he conducted 
tho prosecution on the part of the crown against his patron. 

ItoBERT Duveukux, SOU of tho above, and third Earl of 
Essex, was boru at Essex House in the Strand in 1692. He 
was sent to Eton by his grandmother, and in 1602 was 
removed to Mertfin College, Oxford. He was restored to 
his hereditary honours in 1603, and three years afterwards 
was unhappily married to lady Frances Howard, a child 
not more Ilian thirteen years old. Essex was sent to im- 
prove himself abroad, while the bride continued with her 
mother. It was four years before he returned to claim her; 
and in a few months his wife, who had become intimate 
with Carr, afterwards cail of Somerset, instituted pro- 
ceedings against him for physical inability, and procured 
a divorce. Essex then retired into the country till 1620, 
when ho accompanied Wd Oxford in tho war against 
Holland. In 1626 ho was sent to aid tho United Provinces, 
and his inilitaiy skill having now attracted attontion, the 
king appointed him vice-admiral of a fiect which was em- 
ployed in a fruitless expedition against Spain. Essex 
married a daughter of Sir John Paulct, but he was again 
unfortunate : ho and bis wife separated, but a child was 
bom to him, which died at the age of five years. In 
1639 Essex, though his inclination to seek popularity 
among the Presbyterians was evident and undisguised, was 
employed by the king as lieutenant-general of the troops 
that wero sent against tho Covenanters. In 1640 he was 
one of tho twelve peers who signed a petition that a 
Parliament should bo called and an attempt made to settle 
the difficulties of the state without further bloodshed. He 
was also one of the commissioners sent to Ripon to treat 
witli tho Scots. Wlieii the Commons demanded of tlie 
king that a guard should be raised in the city of London, 
it was Essex whom they desired to have placed at its 
bead. Charles declined, and ultimately deprived him of 
all his ofiicos. Essex now became the chief favourite and 
leader of the Parliamentary or Presbyterian party. He 
became Parliamentary general in 1642, and was in conse- 
quence proclaimed a traitor by the king. He opposed 
Charles in person at Edgehill (1642) ; he also took Reading 
(1648), entered Gloucester, from which he bad driven 
tlie king away, surprised Cirencester, and after fighting 
courageously at the doubtful battle of Newbury, succeeded 
in covering London. He afterwards marched to Cornwall, 
where he was encompassed by a superior Royalist force, 
and was obliged to escape by sea from Fowey. Having 
onco more collected an army, ho was placed at its head, 
but an illness compelled him to quit its command. The 
Independents soon after succeeded in carrying the ^ self- 
denying ordinance,” which forbade members of either house* 
of Parliament to hold any command in the army; thus 
Essex ceased to be a Parliamentary genoruL It woa voted 
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that for his services he should be raised to the rank of a 
duke, and be granted a pension of £10,000 a year. He 
did not, however, live to enjoy these honours, being carried 
off by a sudden illness in the fifty-fifth year of his age. 

BS'BONITIB or CXNNAMON-STOICB is a brown 
transparent variety of garnet; the best specimens are from 
Ceylon. Almost all true ossonites contain myriads of 
microscopic bubbles. 

gSTABIilBHBD CHURCH, or CHURCH OF 
XNOlaAMD. In England this title is given to the 
Protestant Episcopal organization, which has been since 
Klizabeth*8 accession (1558) uninterruptedly the state 
church of the country. Of course the state church was 
originally what is now called Roman Catholic in doctrine, 
and for centuries England was subject to the pope. It was 
not always so, however, for before a single emissaiy from 
Borne set foot on English shores, nay before Britain had 
become England, while yet the Celts and the Romans 
divided the laud, Christianity had superseded Druidism. 
Of this early period of the British Church, however, we 
have much less reliable iiifonnation than could be desired. 
As early as the year 314 the island seems to have been 
divided into three ecclesiastical provinces, London, York, 
and Caerleon (on the Usk in Wales), with three archbishops, 
each with his complement of bishops. In 544, half a cen- 
tury before St. Augustine come to Kent, and while yet 
West Britain knew not the English yoke, the British 
Bishop of Hereford is shown by the records of that town 
to have attended a synod of the western province under 
the archbishop at Caerleon. 

The English conquest of Britain began in 457, and in 
tlie course of about a century and a quarter all but the 
western side of the island was peopled by this new pagan 
folk, Saxons to the south-west, Jutes in the south-eastern 
corner. Angles over the midland east and north. Thus, in 
the picturesque language of our latest historian, a wedge 
of heathendom was thrust into tho Jicart of the great 
Christian communion, which broke it into two unequal 
par ts. On the one side lay Italy, Spain, and Gaul, whoso 
churches owned obedience to the see of Rome, and on tho 
other the Church of Ireland.” In 596 St. Augustine enmo 
as a missionary from Gregory, bishop of Rome, to convert 
the English to Christianity. [See Augustink, St.] Efforts 
were also made soon after, both from Scotland and Ireland, 
to reconvert northern England to the faitli which had been 
lust. At this time Ireland was the most vigorous of all 
parts of Christendom for the faith. Colttmkan founded 
(as is elsewhere described) churches in Burgundy and tho 
Apennines; St. Gall has even left his name to one of 
the Swiss cantons ; Columba founded the extraordinary 
mission station of Iona, to convert the northern Gaols or 
Soots. It was from hence that tho conversion of Nor- 
thumbrian Oswald proceeded, after tiie Kentish church 
had done its work there and had failed to outlive its first 
convert, tho great Edwin. [See those articles.] St Augus- 
tine had in vain tried to establish unifonnity of doctrlno 
and discipline in the British Church, and with that view 
held several conferences with the Welsh bishops — six or 
seven in number — but with little success, as they refused 
to acknowledge the supremacy of the Bishop of Rome. In 
tho articles on St. Cuthbert and St. Chad the story 
of the Scoto-Irish conversion of Horthumbrla and Mercia 
is told, and in that on the Synud of Whitby (664) is 
narrated the gradual manner in which Rome managed to 
succeed to the fruits of the labours of these great and 
good men. The contest at the Synod was, it is true, only 
nominally over the shape of the tonsure and tho date 
of observing Easter, but King Oswi’s decision in favour 
of Rome on l^ese matters was felt to be a final sur- 
^render of freedom on the, part of the Irish Christians, 
and Archbii^op Theodore, sent at once by the jo^ul pope 
on the news ^ his victoiy, had no difficulty in inclnding 


the north of England in that vast network of parish 
organization whicli he proceeded to weave over the ecclesi- 
astically conquered land. As the educated class in the 
land, the clergy, swiftly rose to political power, tlie Old 
English national parliaments, the Witenagemotes, and the 
county courts or shire courts for the subkingdoms were 
presided over, the one by king and arqhbishop, the other 
by ealdorman and bishop, and afterwards by sheriff and 
bishop. Tho power of St. Dunstan has elsewhere been 
adverted to as a remarkable instance of the early period 
at which state and church came into close union in Eng- 
land. Tho collection of Peter’s pence (a penny from every 
hearth) dates fi-om as far back as early in tho tenth cen- 
tnry in England ; and all English archbishops had to go 
to Rome to make their homage and receive their Pallium 
from the pope's own hands. Another proof of the status 
of the clergy in the times before the Norman Conquest 
was the value of a cleric’s oath, and of his Wkrgili> (or 
death-fine) ; that of an archbishop was equal to that of 
an atheling (prince-royal), of a bishop to that of an 
ealdorman, of a simple priest to those of twenty ceoris. 

The establislimcnt of monastic houses, exempt from local 
ecclesiastical jurisdiction, and subject only and directly 
to the pope, also greatly increased tho Roman infincnce. 
William the Conqueror owed so much to the strenuous aid 
of the pope in his great cntei'prisc that in gratitude he 
permitted the latter to obtain what had been long striven 
foT^ namely, separate ecclesiastical courts. Ijanfranc on 
his side tried to fan tliis new tlame into a formal union 
of the Church of England with Rome ; but William, with 
that wonderful power of identifying himself with the tem- 
per of his new subjects which gained him the epithet of 
^*the Great ’’from his contemporaries for more than his feats 
in arms, stoutly refused to pnt his neck under the papal 
yoke. To a demand from the pope for homage in 1074 
(prefen'ed because William made tho bishops do homage to 
him as their feudal superior just the same as bai’ons) the Con- 
queror not only answered, “ Fealty I have never promised, 
nor do I find that my predecessors did it to yours ; ” but he 
went further — he issued a Constitution or edict ; (1), That 
no papal legate, or papal bull, or decree of a church 
council bo received in England without the king’s sanction; 
(2), that no bai'oii be excommunicated without the king’s 
leave. Tho quarrel of William Rufus with Archbishop 
Anselm, and its inheritance by Henry I., ending in 
leaving the question of the royal supremacy an open one by 
a compromise, is elsewhere recounted. The pope was to 
invest the archbishops of England with ring and crozier 
as betokening his spiritual supremacy, while the king 
received temporal homage for the church possessions 
(1106). Shortly after Henry yielded so far as to allow 
an ecclesiastical appeal to the pope. Under Henry II. the 
long struggle which began with St. Dunstau and Edwy, 
and continued with St. Anselm and Henry Deauclerc, 
came for a timo to an end with St. Thomas A’Becket and 
Henry of Anjou. At first tlie king was the gainer by the 
thoroughly national and wise Constitutions of Clarendon, 
clearly defining the state supremacy in state matters ; but 
the unhappy murder of A’Becket in 1170 gave a remorseful 
king and people over to the control of the most power- 
ful ecclesiastical organization that the world has ever yet 
seen. Still, this elevation of the clergy was not without its 
good results, for they joined heartily with the baronage 
in resisting the arbitrary exactions of Richard and John. 
John, to end the strife, named a creature of his own as 
the new Archbishop of Canterbury (1205); the Canterbury 
monks elected their sub-prior, and a dead look ensued. 
Tho pope intervened, and nominated and consecrated 
Stephen Langton in 1207. John expelled the monks. 
The pope put all England under an interdict John 
confiscated all the possessions of the clergy. The pops 
excommunicated him (1209), deposed him (1212), and 
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commanded the King of France to eject him. The people 
bated John for his many vices and cruelties, and gave him 
no support ; he was forced in the end to tlie bitter submission 
of handing his crown as forfeit into the hands of the papal 
legate Fandulph, and receiving it back for the annual 
subsidy of 1000 marks and the acknowledgment of the 
pope's feudal snjgemacy. The immediate result was the 
entire separation of England from the king, and the sig- 
nature of Magna Cauta, which begins by declaring the 
church to be free, Henry III. continued his father’s 
submission to the churcli, but the great Edward did not 
share the weakness of his father. The Statute of Mort- 
main (1279) struck at the root of the tcirible power it 
could exercise over the deathbed, and in 1285 followed 
the famous wi*it, Circumspecte agntix^ confining the juris- 
diction of the ecclesiastical courts. Pope Boniface VTTT. 
forbade tlie clergy to pay taxes; Edward, who unlike 
John had the nation at his back, outlawed the clerg}*. He 
would have gone further, and already had laid hands on 
the estates of Canterbury, in his swift way, had not the 
priests, who knew their man belter than Boiiifaci*, Imrriedly 
discovered that it would not be against the pope’s bull if 
they were to set aside a fifth part of their income to make 
a fund which might be drawn on If there were a great 
necessity of state. Edward passed by llie subterfuge, 
took the money, and restored the archbishop from the 
humble parish church where he lived upon the voluntary 
offerings of his flock to his full former state. Under 
Edward II. the popes gained a little, but the Parliaments 
of Edward 111. defended the nationality of the church by 
the statute of provisors (1861), which as afterwards 
extended excluded all papal patronage whatever from the 
realm ; and by the famous statute of pramuniro (1353), 
forbidding any interference of any ioreign court, whether 
of a pope or a king, in the affairs of England under the 
heaviest penalties to the bearer of such message of inter- 
ference, of wliich forfeiture of all goods and perpetual 
imprisonment formed the leading features. Regardless of 
the growing anti-papal sentiment Pope Urban V. demanded, 
in 13(i6, the arrears of tribute which had long been duo 
according to the compact of King John. His answer w'as 
short. The Parliament simply said that the king had 
done what ho had done without the authority of the na- 
tion, and consequently the promise was valueless. 

The first deliberate attempt at freedom on the part of 
the church itself followed under Wyclif, the great Ix)llard 
heresiarch, and is elsewhere narrated in full. Richard II. 
endeavoured, as u Catholic, to check the heresy, while at. 
the same time, as an English king, re-enacting his grand- 
father’s statutes of provisors and priemunirc. But under 
Henry IV., whose weak title the church firinly supported, 
persecution began, and our first penal religious statute 
(l)t hereiico comftMt’ewdo, for burning heretics) defaces the 
statute-book for 1401. The downfall of national liberty 
in the terrible period of the Wars of the Roses, which 
sapped the life of the country, and thcj slow recovery of 
vigour, though not indeed of freedom, under the first Tudor, 
had left the church pretty much alone. But the blaze of 
heresy under the hero of Protestantism, the monk Martin 
Luther, set England, now once more full of life, aflame too. 
Henry VIII. never joined the Protestant movement ; indeed 
he wrote against Luther, and received from the grateful 
pope the title Fidd Defensor (the Mth’s defender), which 
in defiance of all right or reason is to bo seen even to this 
day in tlie style of onr sovereigns. But the Pope Clement, 
in fear of the Emperor Charles V., allowed Henry’s divorce 
suit from Catharine of Aragon (who was the emperor’s 
aunt) to linger on year by year without a settlement, until 
flnidly the king seized the opportunity of the national 
temper to bleak with the pope altogether. The Refor- 
mation Parliament met in 1629, and during its seven 
years’ existence first regulated the churdi discipline, then 


declared appeals to Romo forbidden (1682), and finally in 
1634 abolished the payment of annates (firstfruits and 
tenths) to the pope, vesting them in the sovereign, and 
declaring Henry and his successors supreme head of ike 
Church of England on earth. The annates were received 
by our kings up till Anne, who made them part of the well- 
known Queen Anne’s bounty for the good of the clergy. 
[See Annatf-S.] The English Church returned to its 
national fooling, and welcomed rather than opposed the 
destruction of those monasteries which formed tlie hotbeds 
of papal intrigue (158fi-89). But the Law of the Six 
Articles (1639) at the same time showed Henry to bo no 
friend to the Lutherans. It imposed the penalty of death 
by burning for denial of the doctrine of (1) Transubstontia- 
tion, and forfeiture (followed by death for a second ofreiiee) 
for denying the doctrines of (2) communion m one kind, 

(3) celibacy of the clergy, (4) vows of chastity, (6) private 
masses, and (C) auricular confession. Protestants and 
Catholics perished at the same stake, the one for denying 
Catholic dogmas, the other for denying the 
macy. Henry yiel(h‘d to the demands for an English Bible 
in the churches, &c., but made a refusal to attend mass 
felony. Even at the fall of Cromwell, whoso energy had 
upheld the Protestants against his master’s attachment to 
the older faith, Norfolk and the Catholic reactionaries felt 
it imperatively necessary to publish an English Litany to 
prevent the noisy reading of the English Bible during mass 
by the younger converts. This litany formed the basis of 
our Book of Common Prayer. Finally, Henry yielded to 
the inevitable, agreed to the conversion of the mass into 
an English Communion Semcc by Arebbishop Cranmer, 
and reduced the grave penalties of the Six Articles. 

Edward VI. was the first Protestant king. Cranmer, 
DOW thoroughly Protestant, gave full play in the new reign 
to his convictions. The Iaw of the Six .^ticlcs was 
abolished, images ivcro removed from all churches by royal 
injunction, mamuge of priests declnrcd lawful, the com- 
munion administered in both kinds, the altars thrown 
and wooden tables substituted for them, the service held 
altogether in English, and made up of translations from 
the old Missal and Breviary with a few additions, and a 
catechism was drawn up to precise the new doctrines. 
This Catechism and this Prayer Book arc with slight 
alterations what wo now have; and Edwards forty-two 
articles, reduced by Elizabeth to thirty-nine, rule the 
Church of England to this day. A tolerably stringent 
Act of Uniformity was passed in 1649, and reinforced m 
1662. Indeed an ecclesiastical code was preparing all 
during Edward’s reign as a substitute for the canon law of 
Rome, •which would have made the new religlone doctrines 
compulsory. Tho wisdom of Elizabeth allowed this to drop. 
The great queen saw what a monstrous engine of oppression 
lay therein. England had, later, a taste of such a cede 
indeed (tliough unwritten) under the Puritans, and the 
revulsion of its hate carried it into tho foul quagmire of the 
Restorsation. On the death of Edward VI., Mary, a fervent 
Catholic, daughter of Hem7 VIIL by Queen Catharine his 
first wife, ascended tlie throne, and endeavoured by cveiy 
j means in her power, even including bitter persecution, to 
make tho country again Roman Catliolic, but on the succes- 
bion of her half-sister, Elizabeth (the daughter of Henry by 
Anne Boleyn), the reformed faith was re-established, and 
in a short time things in the English Church were restored 
to the condition in which they had been in tho year previous 
to tho death of Edward VI. In 1669 the Act of Supre- 
macy was passed with penalties of prfsmunvn, and also 
an Act of Uniformity of Worship, making the Prayer Book 
of Edward VL eompnlaoiy, and enforcing attendee at 
church under penalties. In 1663 the forty-two artmlea of 
reli^n which bad been agreed to by that mon^h werw 
examined and assented to by the queen nnte the bOe of 
tho “Thirty-nine Artides." They were ogam revised, and 
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Bomci Bliglifc alterations made in them, in 1571, since which 
they have remained unaltered. In 1 5G2, 1571, 1 5S0, 1 584, 
1585, and 1598 Elizabeth passed severe Acts against the 
Catholics, whom she perseeuted in fully as hurribic a manner 
us her sister had done the Protestants before her. Pius V. 
deposed her in 1570, and Foxe’s “Book of Martyrs” was the 
Protestant reply. Spain sent the Armada in 1588, and it was 
mot so that never has any power seriously attempted to 
attack our shores since then. On the other hand Elizabeth 
both feared and hated the Purituns, and in 1567 the “Ad- 
vertisements ” of Archbishop Parker were published. Eliza- 
beth was a mistress of tonguc-fcnce, and in these adver- 
tisements (in the archbiBho])’s not the queen’s name, be 
it observed, for the better ease of repudiation if need were) 
she 80 cautiously defiiicd the minimum of ritual which was 
demanded of the Puritans that the opposite party in our 
own day have found their evasions and contradictions a 
very rock of refuge. The Puritans felt the queen’s hand 
almost, if not quite, as heavily ns the Catholics, and a 
fanatical hatred was begotten against tlie church which 
would have astounded Elizabeth, true child of the Renais- 
sance, if she could have perceived it. During the latter 
])art of the reign of Elizabeth and throughout that of her 
huccessor, James, efforts were made to bring the articles 
more into conformity with tho Calvinistic theology, but 
without any ultimate effect. In 1628 King Charles issued 
Ilia. “ Declaration concerning Religion,” and required that 
the Thirty-nine Articles should be ndhered to as the bond 
of union and standard of doctrine; ho ordered that those 
doctrines bo received and held in their “ ordinary sense,” 
“ in the plain and full meaning thereof,” “ in the literal and 
grammatical sense.” Tho Calvinists complained bitterly 
that this was a restraint np(m them, and a prohibition of 
their known construction of the articles. Matters, how- 
ever, remained without any material alteration during his 
reign ; and after a season of triumph of Puritanism under 
the Commonwealth the church was still found apparently, 
under Charles IL, in its former position. It was, however, 
soon clearly seen that there was such a radical difference 
between the English Church and dissenters generally, that 
no union could possibly he effected between them ; and ac- 
cordingly, after the Corporation Act of 1661 and the Act 
of Uiii^rmity of 1662 (the third of such Acts), no less 
than 2000 clergymen left the church rather lliau conff)nn 
to her articles and her Book of Common Prayer. In 1664 
the Conventicle Act forbade religions assemblies as con- 
trary to the Act of Uniformity. Again in 1 665 by the “ Five 
Mile Act ” dissenting clergy were banished 5 miles from 
any town. The king, finding tliose Acts against the Puri- 
tans told witli equal force against the Catholics (of whom ho 
was at heart one), abrogated them by the Deehiration of 
Tndulgeiipe, 1672, notable as freeing Bunyan from Bedford 
prison. The counti-y, alarmed by the confirmation of tho 
king’s change of religion, insisted on the passing of tho 
stringent Test Act, 1678, refusing office to all who did 
not take the communion according to the Church Service. 
In 1678 Catholics, ns such, were excluded from Parliament. 
Charles II. w'aH succeeded by his brother, James IL, a 
Roman Catholic. He sought first to secure for his own 
faith a free toleration in England, hoping, it was supposed, 
to ultimately bring tho Englisli Chnrch again into conformity 
with thgt of Rome. The illegal Declaration of Indulgence 
by which he sought to do this was one of the causes of his 
ejectment from the throne. A portion of the bishops and 
clergy, however, who had been foremost to resist his efforts 
to Romanize the church, stood by liim when dissenters and 
others sought to place William of Orange on the throne in 
his stead. They considered iheroselves bound in conscience 
to prtwrvo the purity of the chdrch, and equally bound by 
Yhcir oath of allegiance to he faithful to his inherited right 
to the throne. Hence they refused the oath of allegiance 
to William III., and became known in history as non-jitrors. 


This state of things caused tho non-jurors or high-church- 
men to bo no favoorites with William, and his advisers and 
friends — a feeling which has had its effect over since, for 
during his reign the Toleration Act (1689) was passed, 
mitigating the enactments against all Kocts except Roman 
Catholics and Unitarians. Except for the persistent efforts 
to relieve tho Catholics from the pressure of the Corpora- 
tion and Test Acts oihei'wise than by an annual Act of 
Indemnity, efforts covering 1778, 1801, 1805, 1810, 1816, 
and 1 819, a state of rest in religious matters ensued— broken 
by tho Wesleyan and Whitefield movements, and the rise of 
tho Evangelical school. In 1 8 18 tho Act of Parliament which 
imposed the penalty of imprisonment on all who denied 
the doctrine of the Trinity was repealed, and in 1828 
tho Test Act was also repealed. In tho following year 
the Roman Catholic Relief Act, or as it is usually called, 
tho Catholic Emancii)ation Act, was passed, but a pro- 
vision was made therein for the supposed security of the 
Established Church. Until 1866 the oath taken by Roman 
Catholics in the Houses of Lords and Commons therefore 
contained tho following pledge: — “I do hereby disclaim, 
disavow, and solemnly abjure any intention to subvert the 
Church Establishuioiit, as settled by law within 
this realm.” This was sworn to “ on tho true faith of a 
Christian.” These words, which excluded Jews, Moham- 
medans, and all heretics, wen? long objected to, and in 1866 
an Act was passed substituting a uniform oath to be taken 
by meinbcTS of Parliament of every creed. But as this lust 
version of the oath concludes with the asseveration “ So 
help me God,” Quakers and some few others arc allowed to 
affirm at their option, as conscientiously prevented from 
taking an oath. 

The only ofiices from which Roman Catholics are ex- 
cluded are those of i^gcnt, lord high chancellor, the lord 
lieutenant of Ireland, and high commissioner to tho Gen- 
eral Assembly of tluj Cliurch of ScuLland. Of late years 
many other Acts have been passed which have entirely 
departed from the old principle of requiring uniformity 
of religious faith. Dissenters may now bo married in their 
own places of worship and according to the rites of their 
sect (provided only that tho nmrrijige formula dictated by 
the state be part of tho scr\ico, and that the registrar bo 
within hearing), or tho contract can even be made by a 
merely civil ceremony. Baptism at the parish church is 
now unnecessary for civil ])urposes, and a lay department 
has been established for tho registration of births, marriages,, 
and deaths, to which entries in parish churcli registers 
have also to be communicated. Tho king or queen of 
England must, of course, bo a member of the Established 
Church, and may not marry n Roman Catholic ; but with 
tho exceptions noticed above in the case of the Roman 
Catholics, nearly every civil office in the United Kmgdom 
is now opc*n to all her Majesty’s subjects, of whatever per- 
suasion. 

Tho course adopted by tho party who began in 1830 
as liigli-clmrchmeii or Englisli Catholics to revive Roman 
Catholic practices (though not, of course, denying the queen’s 
supremacy), caused tho passing of the Public Worship Regu- 
lation Act, which came into force on 1st July, 1876. The 
first instance in which tho Act was invoked was that known 
ns the “ Folkestone Ritual case,” in which the practices of 
a well-known high-church clergyman were, early in 1876,, 
pronounced unlawful and forbidden. The high-cliurch 
party, however, did not acknowledge the decisions of tho 
court established by tho Act as binding, and continued 
their struggle for a return to the old forms, though it is 
self-evident that anytliing like systematic defiance of the 
authority of the state by tho clergy of a state church can 
only have the effect of ultimately Boparatin|^ the churdi 
from the state. 

The Established Church of England claims to be the 
le^tinmto heir and representative of the church founded in 
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Britain before the English conquest. The English assort 
that they had a perfect right to reject the papal authority, 
inasmuch as it was not given by any direct divine institu- 
tion or appointment witnessed or testified to in the Holy 
Scriptures, and that its daims from tho first were in con- 
travention of the most sacred canons of the universal 
church. Her me^^bers, of course, deny that at the Re- 
formation there was any real schism between her and the 
true Catholic church, and claim a direct succession of 
ordination from the apostles, since Cranmer was in every 
sense an archbishop under the old faith. Doctrinally the 
Church of England claims to bo based on tho Holy Scrip- 
tures, as interpreted in tho apostles* and other ancient 
creeds of the church that have been universally received, 
and to have kept herself aloof from all modern systems of 
faith, whether of Cahdn, Luther, or Aiminius ; leaving her 
mcmbvH free to enjoy th(‘ir own opinions on all points not 
represented in Scripture as necessary to salvation, und 
refusing to be narrowed down to any other creed or creeds 
than those of the apostles and' primitive church. She 
claims also to have retained all that is essential to church 
organization in her episcopate, and in her liturgy to have n 
wise and judicious manual of doctrine and devotion. Tho 
characteristic tenets of tho Established Church of England, 
besides the doctrines of the Trinity and redemption through 
the sacrifice of Christ, are a regeneration or spiritual birth 
in baptism, in which the baptized becomes a member of 
the church ; and n growth in grace by tho use of tho 
sac-raraents and ministrations of the church duly adminis- 
tered and received, made cfiiG.aciouH by the word of divine 
truth and the gracious influences of the Holy Ghost, freely 
given to all who duly .seek and faithfully use them. The 
condition of man since tho fall is such that ho can do 
nothing pleasing to God without preventing grace ; good 
works, though pleasing to Heaven, have no power to put 
away sin ; works of supererogation, over and above God*s 
commandments, cannot bo taught without arrogance and 
impiety ; tho church has power to decree rites or cere- 
monies, and to decide matters of faith; tho Roman Catholic 
doctrines of purgatory, invocation of saints, and respect 
to relics and images, are rejected ; clergymen arc allowed 
to marry; and communion is to he given in both kinds. 
Tho number of sacraments is two — ^Baptism and the Lord's 
Supper. The clergy of the Established Church constitute 
a distinct order. [See Benefice, Olekoy, Bisuor.] 
No person can he ordained to holy orders who does not 
subscribe to tho laturgy and Thirty-nine Articles, which 
latter comprohend assent to the doctrine of the king or 
queen's supremacy. The Church of England is divided 
into two provinces, Gauterbury and York — with an arch- 
bishop in each, and under them thirty-four bishops. The 
archbishops and twenty-four of the bishops have seats in 
the House of Lords. Besides these there are a largo num- 
ber of bishops in the English colonial dependencies, and a 
number of clergy, amounting in all, at homo and in tho 
colonies, to about 24,000. For tho management of eccle- 
siastical afiairs, tho provinces of Canterbury and York have 
each a council, or convocation, consisting of the bishops, 
archdeacons, and deans in person, and of a certain number 
of proctors as representatives of the inferior clergy, sum- 
moned by the respective archbishops, in pursuance of tho 
queen’s mandate. When assembled they must also have 
the queen’s license before they can deliberate, as well as 
the sanction of the crown to their resolutions before they 
are hincUng on the clergy. In the province of Canterbury 
convocation forms two houses ; the archbishops and bishops 
sitting in the Upper House, and the inferior clergy in the 
Lower. In the province of York all sit together in one. 

England is distributed into 200 extra-parochial places, 
and about 18,50o parishes. In evexy parish there is a parish 
churcdi presided over by a rector or ^car. During bis life 
he has (anlesB the anomalous personage of a lay rector or 


lay impropriator has acquired or inherited them— he being 
usually devoid of any obligation to provide spiritual teach- 
ing, or do anything but collect tithes) the freehold of tho 
parsonage, tho glebe lands, tho tithes, and other dues — 
arising principally from certain customary fees for the per- 
fonnances of marriages, baptisms, and interments. Besides 
tho right of presentation to livings pertaining to the queen, 
tho lord chancellor, the Prince of Wales, tho higher clergy, 
the chapters, and tho universities, there are about 8850 
lords, gentlemen, and gentlewomen in the enjoyment of 
private patronage. No information regarding the number 
of persons belonging to the Established Church in Eng- 
land is given in the official ccnsu.s. Her income ctinnol ho 
ascertained with exactness, but is certainly not far from 
£8,000,000. Pai'liament may alter the distribution of the 
property of the church, as it did some years since, by uniting 
and suppressing bishoprics, creating new secs, abolishing 
sinecares, and disposing of some parts of tho revenues of 
the church for other church purposes ; but it has not sanc- 
tioned the diversion of tho revenues of tho church to other 
than ecclesiastical uses since the time of Henry VIII. 

Until the passing of the University Tests Abolition Act 
ill 1871, the constitution of the Universities of Oxford and 
Cambridge excluded persons who did not belong to the 
Established Church from a full participation in their 
advantages. 

Irish Episcopal Ciimtcii. — The fifth article of the 
Act for tho Union of Great Britain and Ireland (1 800), 
enacted, That the churches of England and Ireland, as 
now by law established, be united into one Protestant 
Episcopal Church, to be called the United Church of Eng- 
land and Ireland." The proportion of Roman Catholics in 
Ireland to members of the Established Church in 1834 
was 100 to 13-25 ; in 1861, 100 to 16-35. The Protest- 
ant Establishment having been thus for many years the 
church of but about one-seventh part of the population, 
and this fact having for n very long period raused much 
ill-feeling and dissatisfaction, an Act for the Disestablish- 
ment of the Irish Church was at length passed, whicli 
received the royal assent 26th July, 1869. 

Tho principle of the state maintaining an exclusive 
system of edneation, in accordance with tho principles and 
doctrines of tho Established Church, has been abandoned 
both in England and Ireland. Tlie parliamentary grants 
for education are enjoyed by dissenters as well ns church- 
men. Parliament formerly annually voted funds for the 
education, at Maynooth College, of Roman Catholic priests; 
but when tho Irish Church was disestablished this annual 
sum was commuted into one payment. 

The Established Chubch of Scotland differs in 
many and important respects from the Church of England. 
It was first established at the Scottish Refonnation in 
1650, by the influence of John Knox and his associates, on 
tho pattern of that established by Calvin at Geneva. It 
was superseded by an Episcopal Church under the restored 
Stuarts in 1662; but in 1690 the Pretbylerian Church 
regained its position after the coming of William III., and 
at the union of tlie kingdoms of England and Scotland, in 
1707, a special statute was passed providing that tlio 
Protestant religion and Presbyterian church government 
in tho latter country should continue without alteration. 
An Act passed by tlie British Parliament in 1712, restoring 
to patrons in Scotland tho right of presentation to bene- 
fices caused much dissatisfaction, and led to several seces- 
sions from the National Church at subsequent times ; but 
patronage was finally abolished in Scotland in 1874, by 
the 87 & 38 Viet. c. 82, which provides that the right 
of appointing and electing ministers to vacant parishes 
shall vest in tho congregations, subject to regulations to 
be framed by tlio General Assembly. [For the dctidled 
history of the Scottish Church see Scotland.] 

The Church of Scotland is a perfect democracy, tSi the 



ESTATE. 


886 


ESTE. 


members being equal, and none of them having power or pre- 
eminence of any kind over another. Its local affairs are 
managed by district presbyteries, and the chief governing 
and legislative power is vested in a General Assembly for 
the whole of Scotland, which consists partly of clerical and 
partly of lay members, chosen by the different parishes, 
burghs, and universities, and which meets annually in May 
for ten days. The assembly is honoured during its sittings 
with the presence of the representative of the sovereign, at 
present the Earl of Aberdeen, who bears the title of Lord 
High Commissioner. He cannot, however, interfere in any 
way with its proceedings. All matters brought before the 
assembly are decided, after debate, by vote. The stipends 
of the clergy arc derived from the wreck of the tithes and 
other property that Ixdonged to the Itoman Catholic Church, 
which was sei/^ed upon at the Kefonnation by the nobility 
and gentry. In 1812 an Act was passed to raise at the 
public expense the incomes of such clergymen as had less 
than jClbO a year, exclusive of glebes and houses, to that 
sum. The number of parishes in Scotland is 1290, and of 
unendowed cliundies and pnwhing and mission stations, 
282. The average income of the clergy is about X‘2i)0 per 
annum, over and above thbir glebes and manses, • The dis- 
senters from the Church of Scotland are very numerous, 
being estimated at from one-half to two-thirds of the entire 
population. The largest body is the Frek On URCir, and the 
next the United Pkesryterian CnuRfn, recently formed 
from the amalgamation of several bodies of secedors, some 
dating back as far as 1741. In doe.trine the three churches 
arc identical — only differing on the question of relation to 
the state. There is an Episcopal Church which includes 
a large number of the nobility and gentry. In 1884 its 
clergy numbered about 800, with six bishops. 

At the Reformation nearly every Protestant state ostab- 
lisliod a church, conformity to the tenets of which it 
enforced, not only upon those who, as ministers, were 
henceforth to enjoy the property which in Roman Catholic 
times had been devoted to the spiritual interests of the 
community, but vciy often on its own civil sen^ants and 
advisers. The benefit of the arrangement was, that to a 
grenter or less extent the means which the community had 
set apart for its spiritual iiuprovemeut were protected from 
the spoliation of private individuals. The general argu- 
ments in favour of established churches are, that It is the 
duty of the state to provide for the religious instruction of 
the whole body of the people, as most essential to their 
moral welfare, and so to the general prosperity of the 
community. It is also argued that civil rulers, or the 
people associated in a free .state, are under a moral obliga- 
tion of the highest kind to publicly acknowledge God and 
provide for the decent celebration of his worship. 

XSTATB. An estate signifies that title or interest 
which a won has in lands, tenements, hereditaments, or 
other property. It is? either real estate, which comprises 
lands, tenements, and hereditaments held or enjoyed for an 
estate of freehold; or personal estate, which comprises 
interests for terms of years in lands, tenements, and liere- 
ditaments and property of cver}^ otlier description. Per- 
sonal estate [see Oiiati'els] goes to the excentors, and 
is liable for payment of do})ts before real estate. 

'J'his is the legal signification of estate, which is not a 
piece df land or other property, but signifies the relation- 
ship of ownership between a man and property. The word 
was also used in foimcr times to signify mcn^s station 
(status) or condition in life. It was also used, and is still 
sometimes used, to signify a class or order in a state. 

All real estates not bein" of copyhold tenure [see Copy- 
hold], or what aro called customary freeholds, are either 
of freehold or less than f^ehold. Freeholds are freeholds 
of inheritance or freeholds'^not of inheritance. Freeholds 
of inheritance are either inlieritances absolute, called fee 
simple, or inheritances limited, called qualified or base fees, 


or fees conditional. A freehold of inheritance absolute or 
fee simple is the largest estate which a man can have : the 
owner may freely dispose of it to whom he pleases by deed 
or by will, and if he dies without making any disposition 
it descends to bis heir. 

A freehold not of inheritance is an estate which the 
owner has for his own life only, or the^life of some other 
person, or until the happening of some uncertain event. 

Of estates less than freehold there are three kinds-* 
estates for years, commonly called leaseholds, at will, and 
by Riifierance. An estate at will arises whore a man lets 
land to another expressly at the will of both parties, or 
without limiting any certain estate ; either party may put 
an end to the tenancy when he pleases. An estate by 
snfferanco arises where a tenant, who had entered by law- 
ful title, continues in possession after his interest has 
determined. • 

Estates are also legal or equitable. It is a legal estate 
when the owner is in the actual seisin or possession, and 
also entitled to the beneficial interest himself, or in trnst 
for some other person. An equitable estate is when some 
other person, not the person who is the actual and legal 
owner, is entitled to the beneficial interest of the property 
of which that other is in possession. The power of the 
beneficial owner over his equitable estate is as complete as 
if he were possessed of a legal estate. 

SS TB, HOUSE OF» one of the oldest historical 
families of modern Kuru])e, and the oldest among those 
which have retained sovereign power to tho present century, 
the house of Savoy perhaps excepted. Some chronologists 
have endeavoured to trace back the genealogy of the house 
of Este to the fifth century of our era ; but the more pro- 
bable origin is to one of tho Longobard feudatories, who 
held Tuscany under Charlemagne. Tho family has un- 
doubtedly held a distinguished rank in Italy from that 
time; and in 1070 one of them, Wolf IV., was made Duke 
of Bavaria, and from him tho line of Hruiinwick ami Hano- 
ver, containing the present royal family of England, kno%vn 
also by the name of Este-Guelpbs, is descended. From 
the main line, whicli held the fief of Este, descended the 
inarquiBCK of Este, who became afterwards dukes of Ferrara, 
and ultimately of Modena and Reggio. All took a pro- 
minent part in the political affairs of Italy; but perhaps 
the one most generally known is Alfonso II., the patron at 
one time of tho poet Tasso, whom he subsequently im- 
prisoned in the madhouse of Santa Anna, on suspicion of 
an attachment to his sister Eleonora. In 1598, on the 
failure of the direct male line, Ferrara was takon possession 
of by Pope Clement Ylll. The family continued in pos- 
session of Modena and Reggio till the subjugation of Italy 
by Bonaparte, when Krcole Rinaldo, the last duke, was 
driven away, and died in the Austrian states in 1806. 
His grandson was restorod by the peace of Paris in 1814 
to the duchy of Modena. During the disturbances in Italy 
in 1847, the Duke of Modena (son of the above) was 
chased from his capital and sabseqnently abdicated. By 
a decree of 10th May, 1848, Massa-Carrara and Gar- 
fagnana were nnited to tho grand-duchy of Tuscany. In 
1859 tbe Tuscans expelled their sovereigns, and declared 
tlicir country annexed to the newly-united kingdom of Italy. 

EB'TE (the Roman AteMe\ a town of Italy, in the 
province and 17 miles S.S.W. of Padua. It is an old 
town, beautifully situated on tho sonthom slopes of the 
Kuganeaii Hills, and is well built in the antique Romanesque 
style, many of the houses being supported on arches. Its 
chief buildings aro — the old Romanesque church of St. 
Martin, with a leaning tower like those of Bologna and 
Pisa, and a fine old castle of the Este family, which over- 
looks the town. This family came originally from Tuscany 
and first becomes noted in the person of Azso I*, under 
the Emperor Heniy III. (1089*56.) This monarch, 
under whom the empire attained to tbe meridian of its 
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power, bestowed the duchj of BavariA on Welf, son of | 
Azzo, on the prosoription of Otho the former duke. * From 
this family the royal family of England is lineally de- 
scended. [See previous article.] The town of Este is 
now a prosperous place, with manufactures of silk, linen, 
and earthenware. Population, 10,476. 

MBTES/Uk, a town of Spain, in Navarre, 20 miles 
S.W. of Pampeluna, agreeably situated on the left bank of 
the river Ega, at its junction with the Amescua. It has 
some manufactures of woollen* cloths, oil, and brandy. 
Population, 6000. Estolla was long the headquarters of 
Don Carlos, who was proclaiined here in 1 8d3y and it was I 
used for the same purpose in 1873. The town occupies | 
one of the strongest strategic positions in Europe, being : 
situated at the apex of a triangular valley which has the : 
sea for its base and two ranges of high rocky mountains 
for it s^ sides. This valley, known as the Amescoas, has 
an area of about 200 square miles, is exceedingly rich and 
fertile, and is, from its natural conformation, really an 
immensely strong fortress on a gigantic scale, capable of 
being defended by a few men, and of sustaining an army 
year after year. 

V&'TBXR, book of, a canonical and historical book 
of the Old Testament, of unknown date and authorship, 
placed after that of Nehcmiah, but coming chronologically 
between the sixth and seventh cliaptcrs of Ezra. It gives 
an account of a remarkable deliverance of the Jews in Persia 
in the time of a king Ahasuerus, accomplished by his queen, 
Esther, a Jewess. The king is conjectured to have been 
Artaxerxes ; tbongh some see in liim a stronger resemblance 
to the effeminate Xerxes, while others identify him with 
Darius Hyst^pes, and fix its date about 486 n. 0 . By the 
Jews the book has been always considered ono of the 
most precious of their sacred scriptures, and as a perfectly 
authentic histoi 7 of real events which took place about 5X9 
».c. They call it Mcglllah Esther, that is, the volume of 
Esther, or simply The Volume, and hold it in the highest 
estimation ; believing that whatever destruction may happen 
to the other scriptures, Esther and the Pentateuch will 
fdways be preserved by a particular providence. By many 
modern critics it is contended that the book of Esther is 
only an historical romance; but the great fact that the 
Jews still celebrate, and have iromemorially celebrated, a 
festival (the feast of Pfirini) designed to perpetuate the 
memory of the events which the book records, and for the 
origin of which no other account exists, has been urged 
by £ichhoi*n and others as affording sufficient proof of its 
authenticity. I'he language of the book is of a period 
later than that of Ezra and Nehomiah, and the Septuagint 
Version contuns many passages not in the Hebrew, but 
which appear to have been added by the Alexandrian 
Jews. These interpolations, removed from their proper 
positions and placed together, are given in the Apocrypha 
under the title of the rest of the chapters of the Book of 
Esther.” Unlike the rest of the books of the Old Testa- 
ment the book of Esther contains no trace of theology. 
Them is no reference either to the practice of prayer, the 
offering of sacrifice, to the temple or the holy city, and 
notwi&etanding the peculiar character of the story there is 
no allusion to Divine providence, and the name of God is 
not o nce m entioned* 

BRTHO'XnA, a government of European Russia, on 
the coast of the Baltic, immediately to the south of the 
Gulf of Finland. It was added to Russian Empire by 
the treaty of Nystadt in 1721. Its principal town is 
Rbvel. The area of the goveminent is 7817 square miles, 
and its population 340,000. The Esthoniau language Is 
of the Turanian or Scythian” family, whereof Tvkish is 
the best known and most prominent type. The Esthonian 
is nearly related to the Finnish, and more distantly to 
the Magyar, belonging indeed to the Finno-Hungarian or 
Vgdui. group, now entirely European in position. 


WTOP'FISI^ an impediment or bar to tho exercise of 
a right, which impediment arises from a man’s own act, 
or the act of some person through whom he claims. There 
are three kinds of estoppel. 1, By matter of record, as 
letters patent, pleading, &c. Thus, in an action against a 
patentee by his assignee, the patentee is estopp^ from 
pleading that the patent is invalid. 2, By matter of writing, 
as by deed, &c., parties and privies are estopped from 
alleging anything contrary to the deed. 8, By matter in 
pais (in the country), that is, transactions between the 
parties not evidenced by record or writing, as livery, entry, 
acceptance of rent, &c. Thus after acceptance of rent a 
landlord cannot treat his lessee as a trespasser. 

The analogous Scotch term is ** personal exception” or 
**bar,” and denotes any personal impediment by which a 
litigant is debarred from resorting to a plea otherwise 
available. 

BSTOTBRS. Spelmnn in his Law Glossary says that 
this word is derived from the French koffe, and that from 
etoffer^ which is to supply with nocessoiies, and is of tho 
same signification as the Saxon word hoto. The word 
signifies the power which the owner of an estate for life, 
as well as a tenant for years (in tho absence of any stipu- 
lation to tlie contrary) possesses of taking a reasonable 
and necessary supply of wood from the estate for Hie use 
or furniture of his iiouse or farm, and this, according to tho 
use to which it was applied, was called house bote, plough 
bote, cart bote, or hedge bote. House hote is a sufficient 
allowance of wood to build or repair the house, or to bum 
in it, which latter is also sometimes called fire hole \ plough 
bote or cart bote is the wood employed iu making or re- 
pairing all instruments of husbandry, as carts, ploughs, 
harrows, &c. ; hedge bote or hay bote, for repairing hedges, 
fences, pales, stiles, and gates, and to secure inclosurcs. 

If a tenant takes more than is nboded for these purposes 
he may bo punished fur waste, as if he outs down wood to 
burn when he has sufficient dead wood upon the estate; 
and a tenant, although he may cut down and take suffi- 
cient wofid to repair pales and fences as he found them, 
cannot do so to make new ones. 

In Scotch law estoverium had much the same meaning 
as the English corresponding term. It is seldom used since 
the abolition of the military tenures, but tlie right is still 
recognized in tlie case of life-renters. 

BSTBAY', any valuable tame animals found wandering 
at large within any manor or lordship, and whose owner is 
unknown. Having been impounded, they become, if not 
claimed in a year and a day, the absolute property of the 
king, as lord paramount of the soil, though generally the 
lord of the manor or liberty is the special grantee of the 
crown. Tho king or the lord does not acquire tho property 
in the ostray until the full expiration of a year and a day, 
which runs from the first proclamation, and not from the 
seizure ; therefore if it escapes before the time to another 
manor, he cannot reclaim it. 

Tlie king or the lord is bound to take care of tho estray, 
and find it in provision. • The owner, if he claims within 
the time allowed, must pay the charges of finding, keeping, 
and proclaiming it. 

The analogous term in Scotch law is “ stray ” or “ waif ; ” 
in practice the finder sells after advertisement, or where of 
considerable value, under warrant of a magistrate. As in 
England, strays unclaimed within year and day belong to 
the crown, unless the proprietor of the ground have an 
express grant of strays in his charter. In most burghs the 
police Acts make special provisions for the disposal of 
strays and waifs. 

XSTBISAT' (from the I^atin word extractwn) is a true 
copy or note on rolls of a court of some original writing 
or record, especially of fines and amercements which are 
to be levied by a bailiff or other officer. In all eases of felony 
or misdemeanour where persons bound by reeogiUEBnce 
22 
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either to appear themselves or for the attendance of any { 
Mritiiess on trials of felonies or misdemeanours, neglect to | 
do so, the recognizance becomes forfeited; an oiheer of I 
the court, iivhose duty it is, at the end of the assize or , 
session prepares a list of the defaulters, and, when the | 
same has been approved by the judge presiding, the fine ; 
or forfeiture mentioned in the recognizance is said to he 
estreated or certified into the Exchequer, and process is 
awarded for its recovery. Tliese fines, when levied, are 
paid into the Treasury, or the lords of tho Treasury may, 
if they think fit, previously to tli« issuing of the lu'ocess, 
stay tho execution aud remit the fine. 

BBTRSSBKADU'SA, an old province of Spain, now re- 
presented by tlie provinces of Cacercs and iladajoz. It 
was hounded N. by the pixivincc of Salamanca, E. by New 
Castile, S. by Andalusia, and W. by Portugal. Cortes, 
the conqueror of Mexico, the two Pizarros, tlie Almagros, 
and other adventurers, were natives of Estremadura. It 
nneienlly formed part of the kingdom of Ia'oti. 

SSTRXMABU'RA, a province of Port ugal. is bounded 
N. by Beira, E. by Beira aud partly by Alomtejo, S. by 
Alcmtejo, and W. by the Atlantic Ocean. The greatest 
length of the province/ from N. to S. is about 140 miles, 
and its greatest breadth from E. to W. is about 85 miles. 
Tho area is staled to be about 7000 square miles, and the 
population in 1883 was 951,545. Tho Serra de EstreUa, 
‘which crosses the province of Beira, sends off a branch to 
the south-west, which enters Estremadura cast of l*oinbal, 
and runs S.W. through the province under tho names of 
Serra do Louzao, Serra de Albcrdos, Monte Junto, and 
Sen*a de Baragueda. The Serra d(! Baraguedji stndches 
to near Torres Vedras, and there meets the ridge winch 
spreads from tho Tagus to the sea across tho peninsula 
in which Lisbon is situated. This latter ridge, which is 
separated from tho foi’Aicv by a deep narrow ravine ox- 
tonding from 'J’orres Vedras towards Sobral, furnished 
Wellington in 1810 with a position of defence against tlie 
French under Marshal Massena. Serra do Estrella divides 
the waters wliich flow into the Tagus from those that run 
direet into tho ocean. The chief river Is tho Tagus, which 
divides the province into tw’o nearly equal parts, and falls 
into tho sea below Lisbon. 

That part of Estremadura which lies N.W. of the central 
ridge and between it and the sea is mostly flat and sandy 
towards the coast, and either barren or covered with forests 
of pines. Tho cemntry which lies to the S.E. of tho ridge 
sloping towards the Tagus is finer and better cultivated, 
especially tho plains aWut Thomar and Suntarem, wliich 
ore very fertile, and abound with olive and other fruit trees 
and line pasture grounds. The countiy about Onrtoxo 
produces mucli wine, but the best ])art of tho whole pro- 
vince is that which lies to the S. of Torres Vedras towards 
Lisbon. Between various ranges of hills are delightful 
valleys, covered with villages, convents, and country-seats, 
and with gardens, orchards, and vineyards remarkably 
well cultivated. 

Tho southernmost part of Estremadura, which lies on 
the left bank of the Tagus, is not so fertile as that on tho 
right bank, being mostly low and fiat, and in some places 
unhealthy. A range of hills, which is a continuation of 
tl^e Serra de Portalegre in Alemtejo, enters tho east of the 
pi^vince, and terminates in the peninsula of Alraada, op- 
posite to Lisbon. The southern part of tho province, 
wliich is nearly inclosed by Alemtejo, tho sea, and the 
Tagus, forms the comarca of Setubal. The other district, 
on the left bank of the Tagus, and inclosed between it and 
Alemtejo, contains tho territories of Chamusca, Almeirim, 
and Salvaterra, whidi are ipduded in the comaicas of San- 
tarem and Alemquer. 

The climate, with the exception mentioned, is generally 
hedthy. The westerly winds, which find an opening along 
the wide valley of the Tagus, refresh the air. The princi- 


pal products of the country are wine, oil, maize, fruits of 
every sort, and cattle. Wheat and oats are also raised,, 
but in no great quantity. 

XS^TUAHY is an inlet, creek, arm of tho soa, or frith. 
The tenn is usually applied to those waterways penetrating 
into the laud which ore formed at the place of discharge of 
rivers ; honco the expression is often ^ade use of “ tho 
estuary of a river,” meaning tho mouth of a river. It is- 
derived through the Latin word upstuarium^ a creek, tide- 
way, or morass, fi*om atsfug, meaning heat, with tho second- 
ary signification of tlie ebb and flow of the sea. 

STAMPXS, a town of France, in the department of 
Seine-ct-Oise, situated 32 miles S. from Paris on the railway 
to Orleans, in a pretty valley watered by two feeders of 
the Jniue, and has a civil tribunal, a college, an agricul- 
tural society, and a population of 8250. It is fairly built 
and laid out, and surrounded by public walks sheded by 
fine trees. Of the old castle built liy King Kobert about 
1030, and demolished by Henry IV., there remains only a 
single tow-cr, called Guinettc. The churches of Notre 
Dame, St. Basilc, St. Gilles, and St. Martin, which arc 
remarkable for tlieir antiquity ; the town-hall, an ancient 
turreled structure ; and tlni granary, of modem erection, 
are the most important public buildings. The town has a 
large trade in wool and corn, brought from the districts of 
Bcauce and Gatinais, for tlic supj)ly of the capital. . A 
great number of flour mills are driven by the .Tuiiic and its 
feeders. 

STCH'ING. Sec Kn graving. 

BTK'OCLXS. See Anvigonk. 

XTK'SIAN WINDS, those periodical winds which vrmi 
early noticed by tin* ancients as blowing from the north- 
east in tho heat of summer, for about six w’eeks, through- 
out the Mediterranean, and especially in tho Adriatic ami 
the adjacent countries. They were mentioned by Pliny 
and Seneca ; and Cicero says that in Italy thoy vrere salu** 
tnry to animals, and beneficial to vegetation, on account of 
their tending to moderate tho violent heat of midsummer. 
In the Levant they eommcnco towards tho middle of July, 
and arc known among tho fishermen by tho namo of 
Meltem^ a corruption probably from malo tempo, because 
of the danger to which tho small fishing craft is exposed 
diuing their fuiy. I'hcir cause may be assigned to the 
powerful heating of the eartli under tho tropic of Cancer 
during the dog-days, and the rarefied state of tho atmo- 
.sphero south of the Mediterranean, which doubtless gives 
birth to the north-east Etesian gales, whicli rush along 
with great fury. 

K'TBAXm, or CXTYLXC ALCOHOL, is the hydrate of 
cctyl (a moiiotomic radicle, C] 0 ll;tj, existing as a palmitato 
of cctyl in Bjjermaccti). It is a white crystalline fatty body 
obtained by saponification of spermaceti. It melts at 
48^ 0. (118° Falir.) It is soluble in alcohol and other, but 
insoluble in w'ater. The formula is C^oHy^O. 

XTHRLBALD i^thtlbnld), King of Wessex, was- 
son of Ethclwulf, who resigned the throne in 866 . [Sco 
Ethelwulf.] On tho death of Ethelwulf in 868 , Ethel- 
bald married his young step-mother, Judith of France. 
(The tale that, at the instanco of St. Switbin, bishop of 
Winchester, he afterwards abandoned the connection is a 
later fabrication.) Judith became the wife of Baldwin, 
count of Flanders, after Ethelbald*s death, and tlms ances- 
tress of Matilda, wife of William the Conqueror. Throngh 
the Conqueroris wife our own present sovereign descends 
from the Emperor Charles the Great, since her ancestress 
Judith was great-granddaughter of that wonderful man. 
Ethelbald died in 860, and was succeeded by his brother 
Ethelbert. 

XTH'BLBXRT (jEthelherhi) was the fourth king of 
Kent in lineal descent from Hengest, anS succeeded his 
father Ermeric in 660. Ethelbert claimed to be Bietwalda. 
or supreme king in Britidn in 689, and assumed the title^ 
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which he retained to his death, though it would seem that he 
never was acknowledged by the kings of Northombfia. 

Tho^ most memorable event in the reign of Etlielbert 
was bis conversion to Christianity and the establishment 
of that religion in his dominions by the ministration of 
St. Auoustinb. Ethelbert professed himself a Ghiistiau, 
and was baptized, on the feast of Pentecost, 697. After 
liis conversion he exerted himself with zed in the dif- 
fusion of his new faith. Ho founded the bishoprics of 
Kochester and London about the year G04, in addition to 
the archblshoprio of Canterbury. Ethclbert's wife, Bertha 
(filert'to), daughter of King Chari bort of Paris, was the 
cause of the mission of 8t. Augustine. It was also 
through his daughter, Etholburga, who married the great 
Edwin, king of Northumbria, that Cliristianity was intro- 
duced into that state. See ExHELiiuitGA. 

Ethelbert is the author of the earliest of our written 
laws, the collection of “ Dooms,” as Bede calls them, 
“ w'hich ho established, with the consent of his witan, in 
the days of St. Augustine.” The collection consists alto- 
gether of eighty-nine enactments or clauses, at least as it 
has come down to modern times. Among tl)cse laws, the 
oldest in any existing tongue (for it must ho remembered 
that wc of to-day speak, with modifications, the language of 
Ethelbert), are many which are of aniiqnarian interest only, 
such as those fixing the fiues which form so curious a 
filature of the older English jui isprudenoc, as the. Wjcugit.1), 
; but others arc of wider import. It is in this early time 
that the favour granted to foreign trade, which has now for 
centuries made England the emporium of the world, first 
began ; and we look with pride upon the careful way in 
which Ethelbert protected foreign merchants from any in- 
terference on the part of his own jealous subjects. It is a sort 
of primordial cell from which the fruitful tree of free trade 
is to develop. Another act of ElUelhert’s (tperates to this 
day; it is the immunity from arrest on civil process granted 
in 600 by the king, and never repealed, to all members 
attending the witan, the Old English Parliament, and even 
covering their servants and their goods ; the last part was 
so greatly abused as to necessitate its repeal in 1770. 
The immunity was eventually made to last from forty days 
before to forty days after tlie session for tlio Commons, 
but remained perpetual for the Lords. Etholbert's words 
are, ** If the king call his people to him, and anyone there 
to do them evil, lot him compensate with a two-fold 
and 60s. to the king.” (“ Stubbs' Select Charters,” sec. 61 .) 

Ethelbert died in 616, and his shadowy claim to 
supremacy gave way to the glorious ovcrlordsliip of North- 
umbria under Edwin. 

XTH'SLBBRT {jEthelherht\ King of Wessex, was 
the second surviving son of Ethclwulf, and succeeded his 
elder brother Etbelbald in 860. The chronicles celebrate 
the courage and military talents which Ethelbert displayed 
against the Northmen, who continued to make occasional 
descents on the coasts of Wessex, as well as on those of 
other parts of the island. Ethelbert died in 866, and was 
sncceeded on the throne of Wossoz by bis younger brother 
Etbelred. 

XTBlELBUBGAt 8T. (JSthelburh)^ was the daughter 
of Ethelbert, tlie first Christian king of Kent. The great 
Edwin of Northumbria, afterwards Bretwalda, demanded 
Ethelburga in marriage of her brother, Eadbald of Kent ; 
and the latter, though otherwise willing, hesitated to send 
his sister among the heathen of Northumbria. Edwin 
promising not only to grant freedom of religion to her and 
her train, but also to give his consideration to the new 
religion, the marriage took place, and with Ethelburga 
went Paulinas the priest. The result was the first or 
Boman conversion of Northumbria, and the building of the 
first dinrch at York, wherein Edwin was baptized by 
Paulinus as bishop. Almost at once the first minster of 
stone, relios of which exist to this day, began to rise over 


the wooden church honoured by the baptism of the great 
Bretwalda. But Kiug Penda, and his still heathen folk 
of Mercia, rebelled against Edwin’s ovorlordshlp, and in 
the battle that ensued Edwin was killed, and Ethelburga, 
and with her Paulinus also, fled for their lives into Kent. 
So ended the first conversion of Northumbria. (For par- 
ticulars of the second conversion, and of the final submis- 
sion to Koine, sec Synod of Whitby.) For her signal 
service iu the conversion of the north Ethelburga woa 
canonized. Churches still exist to her memory — as, for 
instance, the small ancient structure in Bishupsgate, London. 

XTHXLFLE'DA (/Ethelfleed) was the virtual queen 
of Middle England for some years after the death of licr 
father, Alfred the Great (901). Alfred had recognized the 
right royal courage and capacity of this noblest of the 
older English princesses, and had appointed her Ludy of 
Mercia. Tlie men of Wessex never tolerated the title of 
queen {Cwen) since Eadhnrh of Mercia, queen of Beorhtric 
of Wessex, poisoned Worr, his caldorman, and Beorhtric, 
drinking unwittingly of the cup, died also. They used the 
word “ lady” instead. (A Wessex queen-dowager went by 
the name, very odd to modern oars, of the “ old lady.”) 
Lady Kthelflcda amassed treasure and force for a year or 
two, and then fell upon the Danelagh, tho “five boroughs” 
of Derby, Lincoln, I<eiccster, Stamford, and Nottingham, 
which formed the nest and stronghold of the licatheii 
invaders. Avoiding open fight, Kthellleda laid siege to 
Derby, building fortresses behind her to keep open her lino 
of communication. Tho Welsh thought to profit by her 
being so far to the eastward, and attacked the western 
march (ilfema means march or frontier); hut the brave 
lady swiftly turned and defeated them, and was back in front 
of Derby again before the Danes had had time to profit 
by her absence. Derby fell, then Leicester, and then the 
groat EthelHoda died, and her brother, Edward the Elder, 
continued her victorious career. Certainly these were 
remarkable cliildren of a remarkable father. 

KTH'BLBED I. (ACthdTed\ King of Wessex and 
nominal head of tho other English states, was tlie son of 
Kiug Ethclwulf, and sncceeded his elder brother, Ethelbei*t, 
in 866. I'he reign of Ktliolrcd was eminently disastrous, 
both for Wessex and tho other states. The Danes, who lia(l 
for the last three reigns been infesting oar coasts, in 866 
landed in East Anglia, took York, and made themselves 
musters of all the kingdom of Northumbria south of the 
Tyne in 869. Tho next year they attacked Mercia, and 
thence East Anglia, buruing and destroying wherever they 
came. At u village called lioxtou, in Norfolk, the Danish 
kings, Ingw'av and Hubba, seized Edmund, the East Anglian 
king, and put him to death; he sustained tho torments they 
milicted upon him with such constancy that he was after- 
wards revered as a martyr. His death made tlie Danes mas- 
ters of East Anglia. They now resolved to invade Wessex, 
and they entered and took the town of Beading (871). 
Numerous encounters with varying success now took place, 
in which Alfred, the king’s brotlier, bore a distinguished 
part; but the Danes continued to ho supreme in East 
Anglia, and to maintain, or rather to strengthen, themselves 
in the rest of tho country. In one of these battles, fought 
at Merton in 871, Etbelred received a wound of which he 
died soon afterwards, leaving the inheritance of the crown 
of Wessex to his brother Alfred. 

ETH'BLBSD IX., surnamed the Unready (that is 
to say, the man of no rede or right judgment), King of 
England, was the youngest son of King Edgar by h» 
second wife, tho infamous Elfrida. On the murder by 
Elfrida of his half-brother King Edward the Martyr^ in 
978, he was reluctantly acknowledged as king by the witan, 
and crowned by St. Dnnstan, at Kingston-on-ThaineB, on 
14th April, being at this time only ten years old. Tho 
reign of E^elred the Unready is on tho wholo tho most 
calamitous and disgraceful in English history. In 980 the 



ETHELWULF. 


340 


ETHER. 


Danes ravaged the coasts, and after an interval occupied 
with dissensions of their own, from 982 till 988, they re- 
turned annually, until in 991, after defeating the English 
army at Malden in Essex, a treaty was concluded, by which 
they engaged to retire on a payment of 10,000 pounds of 
silver. This money was raised by an impost on all the 
landed property in the kingdom, which from this time be- 
came a regular tax, under the name of the Danegcld, and 
was perhaps the first direct tax imposed in England. In 
994 a much more powerful armament than had yet appeared 
sailed up the Thames under the command of Swegeii, king 
of Denmark, and Olaf, king of Norway*, it consisted of 
ninety-four ships, and directed its first efTorls against 
l>ondon, which, however, defended itself successfully against 
the assault In the end the invaders were again bought 
oflF by the payment of a sum of money, their demand this 
time having risen to 19,000 pounds of silver. Olaf now 
consented to embrace Cliristiaiiity, was confirmed by St. 
Alphcgc and received by Etliclrcd as his 

adopted son ; and he faithfully kept his promise of never 
again molesting England. But the King of Denmark con- 
tinued his attacks year after year; and at last, in 1001, 
Ethelred was obliged to pay the Danes 24,000 pounds of 
silver to rid himself of them. It is astonishing to find 
Kthelred now attacking first Malcolm, king of Scotland, and 
afterwards, with a considerable force, Kichard, duke of 
Normandy, when he needed to strain every nerve to pre- 
serve his own land. In the latter case a jieacc was soon 
ma<le, and Kichard's sister Emma became Kthelred's second 
wife. (Edmund the Ironside was the son, not of Emma, 
but of Ethelred's first wife.) So began the fatal connection 
with Normandy. 

Bribery or tribute was evidently ineffective to get rid of 
the Danes, and Kthelred resorted to another and a worse 
mode of dealing with the evil. On 13th November, 1002, 
the English inhabitants, in obedience, it is said, to SGci-ct 
instructions received in every city from the govcrimieiit the 
evening before (suggested to the king by his favourite 
Eouic), suddenly rose in all parts of the kingdom upon 
the Danes who were resident among them, and put them 
to death — ^men, women, and children. Thu next year 
iSwegcn, whose sister had been among the butchered, again 
appeared on the south coast ; and from this time it may bo 
said that the kingdom had no rest. After continnal de- 
vastations, and frequent exorbitant payments (St. AlphegS 
meeting his death at Edric's hands because he would not 
contribute to the shameful payments), Swegen at length 
made himself master of Northumbria, advanced tu Bath, 
where ho caused himself to be proclaimed king of England, 
marched to London, which submitted to him ; and in 
January, 1014, Kthelred fled to the court of Kichard, duko 
of Normandy, his brother-in-law. 

Swegen, however, died 8rd February, 1014, and Kthelred 
was recalled to England by an unanimous impulse, to which 
Canute (Gnut),tbo son of Swegen, deemed it prudent to give 
way. Canute, however, returned, and was preparing to 
atti^ London, when Kthelred died 23rd April, 1016. He 
was sncceeded by Edmund, surnamed Ironside, his son by 
his first wife Elfieda, Canute being elected by a witan at 
Southampton, and Edmund by another witan at London. 
Edward, one of his two sons by Emma of Normandy, also 
aft^ards ascended the throne. Sec Edmund Iroxsidb, 
E dwabd t ub Co kfessok. 

XTB'SLWDU' (j£thelwulf) was the son of Egbert 
the Great, whom he succeeded on the tJirone of Wessex 
and in the snpremacy over the other English states in 887. 
The first fourteen or fifteen years of the reign of Ethelwulf 
passed in a series of contests with the Danes, who now 
continued with incessant perseverance those descents upon 
the English coasts whicl they had commenced in the pre- 
ceding reign. In 861, having ascended the Thames with a 
fleet of 850 vessels, landed an army, and plundered Canter- 


bury and London, they were completely defeated at Ockl^ 
in Surrey, aud did not again make any attempt on England 
daring the reign of Ethelwulf. 

In 856 Ethelwulf undertook a journey to Rome, ac- 
companied by his youngest son Alfred (Alfred the Great). 
On his return thi’ough Franco he fell in love with Judith, 
the young daughter of Charles the Qald, king of that 
country, and married her. Meanwhile, however, his eldest 
son Ethelbald, taking advantage of his fathers absence, 
had entered into a scheme for seizing the throne; and 
although the return of Ethelwulf is said to have prevented 
the full success of the design, it was substantially carried 
into effect. Ethelwulf gave up Wessex to his rebellious 
son, and retired to the smaller kingdom of Kent with his 
young queen Judith. It is only right to say that this 
account of the deposition, due to Asser the biographer of 
Alfred the Great, does not appear in the Clironicle. ^Ethel- 
wulf spent the remainder of his days mostly in exercises 
of devotion, and died in 868. He was buried at Winchester. 

BOTHER is the name given to the assumed medium 
pervading all space, even the interstellar space, by the vibra- 
tions t)f wliich, according to the undulatory theory, light 
Is 04)nveyed. As the luminiferous ether is, by hypothesis, 
without rosistanee, colour, or weight, it is hardly necessary 
to say that its existence is purely theoretical. It seems 
certain that so violent an ussumption without any basis of 
proof will not hold against the researches of science of 
some future age ; meanwhile, os it at present answers to 
every fact, the existence of ctlier stands as a good working 
hypothesis, and is accepted by all. See Lkjiit. 

E'THBR, a light and highly volatile combustible fluid, 
produced by the action of sulphuric acid on spirit of 
wine or alcohol. It is usually obtained by distillation 
from a heated mixturo of alcohol and sulphuric acid. It 
may also be obtained by the action of phosphoric or arsenic 
acid on alcohol. It was first discovered by Valerius Cor-* 
dins in 1640, and called oleum vitriolo dulce^ and after- 
ward sulphuric ether. It is also known os etbylic or viuic 
ether. It is a colourless transparent liquid, of a pleasant 
smell and pungent taste, extremely exhilarating, and pro- 
ducing ansesthesia when its vapour is inhaled. Its specific 
gi'avity is 0*723. It evaporates so raj>idly that if we put 
some into a small glass vessel surrounded with cloth and 
containing water, and after dipping it two or three times 
into ether, allow the ether to evaporate, the water in the 
glass freezes by the cold produced. In the open air ether 
boils at 86*6° C. (96° Falir.) Exposed to a temperature 
of —31° C. it becomes a crystalline solid. 

The vapour density is 2*664; and from its great density 
the vapour can be easily poured from one vessel to another. 
It is extremely inflammable, and forms a dangerously ex- 
plosive mixture with air. Water dissolves about one-tenth 
of its volume of ether, but it is soluble in all proportions in 
alcohol. It is a good solvent of fats, oils, and resins, and 
some of the alkaloids. Sulphur and phosphorus are soluble 
in it, the latter solution leaving, on evaporation, the phos- 
phorus in a fine state of division, luminous in the dark. 
It is a valuable and safe aniesthetic. From its great 
volatility and low boiling point it has come into nse in re- 
frigerating machines, llie formula is C4H10O. 

Ether is the oxide of ethyl It forms the base of an 
extensive series of organic componnds formed by the action 
of the various acids on alcohols, and known generally as 
ethers. Some of these are simple ethers, others compound, 
and of great complexity. The simple etbere are the oxides 
of the alcohol radides, and are related to the alcohols as' 
an oxide to its hydrate. The following are some of the 
best known simple ethers: — Metbylic ether, or oxide of 
methyl (C2HflO) ; ethylic ether, or oxide of ethyl (C4H|^0); 
amylic ether, or oxide of amyl (Ci^HnO) ; phenylb e&er, 
or oxide of phenyl (Ci^iqO). The first is a gas, the others 
are liquids. There are many more of these, a^ all yidd 
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clilorinatdd and other derivatiTes, forming a largn Beriea 
of organic compounds. 

The most important of the compound ethers are the 
following!— • 

JBoric JSther^ or Borethyl (C^HisB), is an irritating pun* 
gent liquid, of specific gravity 0*696, and boiling at 95° G. 
(208° Fahr.) It is spontaneously infiammable, burning 
with a green fiame. 

Ethyl Bromide^ or Hydrobromio Ether (C2HoBr), is a 
volatile heavy colourless liquid, of specific gra^dty 1*40, 
and boiling at 40*7° C. (104° Fahr.) It is an anttsthetic, 
and slightly soluble in water. 

Ethyl Chlcride, or Hydrochloric Etlier (CjHbCI). This 
compound has been long known. It is a light inflammable 
colourless liquid, of specific gra^ty 0*920, and boiling at 
11° 0. (52° Fahr.), and slightly soluble in water. It is 
much Used in medicine diluted with alcohol. There are a 
number of compound chlorinated derivatives of tins ether. 

Ethyl Cyanide (CsH^N) is a colourless liquid ii^luble 
in water, having a specific giavity of 1*431, and boiling at 
105° C. (221° Fahr.) 

Ethyl Fluoride (CaHaF) is a volatile inflammable liquid, 
having an odour of liorso-radish. 

Ethyl Iodide (CgHgl) is a colourless liquid of ethereal 
odour, of specific gravity 1*920, and boiling at 70° C. 
(168° Fahr.) It is a valuable reagent much used in the 
laboratory for attacking organic bodies, and has given rise to 
ji largo number of substitution products. 

Ethyl Sulphydrate^ or Mercaptan (CgllflS), is a liqnid of 
a most offensive and persistent garlic odour. It is very 
volatile and inflammable. Its specific gravity is 0*832, and 
it boils at 62° C. (144 Fahr.) 

Ethyl Nitrite (CaHoNOji) is a pale yellow volatile liquid 
with an agreeable odour of apples. The specific gravity is 
0*947, and it boils at 16*4* C. (61° Falir.) This is the 
active ingredient in the well-known sweet spirit of nitre of 
pharmacy. 

Ethyl Silicaie^ (C2Hfl)4Si04, is a colourless inflammable 
liquid, with pleaeaut ethereal odour and hot taste. The 
specific gravity is 0*993, and it boils at 166° C. (329° Fahr.) 
It Is decomposed by-water. 

Ethyl Acetate, or Acetic Ether (C4llg02), is a very fra- 
g!*ant limpid liquid, having a specific gravity of 0*890, and 
boiling at 73*8* C. (166° Fahr.) 

Some of the ethers of the organic acids are employed 
08 flavonring essences. The best known is ethyl butyrate 
(CgHijOa), or essence of pine-apple, [See Butyric 
Ether.] In combination with zinc, mercury, and^ other 
metals it forms the so-called organo-metallic bodies, of 
which the first discovered and the most important is zinc 
ethyl (ZnC4H]o). This is a very remarkable liquid, having 
a disagreeable odour; it is very volatile, and takes fire 
immediately in contact with idr, 

MTBL'SBMaB, BQt GKOROK, was bom about 1686, 
and was a distingnished wit and dramatic writer of the 
reign of Charles 11. In 1664 he produced the comedy 
called « Love in a Tub.** “ She Would if she Could ** fol- 
lowed in 1668, and The Man of Mode, or Sir FopHng 
Flutter,** in 1676. All were received with much favour 
by the public of that disgraceful day. Ease and brilliance 
of dialogue are their charocteristio excellences; but their 
HcentiousneBS has long excluded them from the stage. 
Etberege was in James IL*8 household, and was employed 
by that king as minister to Batisbon, where he died alwut 
1694, by breaking bis neck in a fall downstairs when ho, as 
a drunken host, was lighting a party of drunken guests out 
from an orgie. Fit en d for su ch a man. 

a'TlDBlN and X^TBSKOL, two bodies contained in 
the heavy oil of wine resulting from the manufacture of ether. 
Etherin is found in colourless prismatic crystals, which 
meh at 110° 0. (280° Fahr.), and boU at 260° 0. (500° 
Fahr.) It is insoluble in water, but soluble in alcohol and 


ether. Eihefol is a yellow liquid, of spedfic gradty 0*921, 
boiling at 280° C., insoluble in water, but soluble in alcohol 
and ether. 

XTB'ICS is the scioiu^ which relates to our mental 
affections, not simply as phenomena, but as they are 
virtuous or vicious, right or wrong. The term is derived 
from the Greek Sthiikei which in signification is equivalent 
to the Latin mos, mores^ whence the adjective morality 
and tlie English word morali, synonymous with ethics. 
Aristotle, in the second book of his Nicomachean Ethics,** 
says that moral science received the name of ethics from 
the word ethoe^ use or custom, since it is from habitual 
experience and the routine of customary conduct that 
moral dispositions and principles are gradually formed 
and changed. Cicero, in his work on moral ends ('* Do 
Finibus*’) briefly defines ethics, or morality, as “ars 
vivendi,” or “doctrina bene vivendi,*' that is, the art of 
living virtuously. 

Ethics (or morals, moral philosophy, or mord science) 
denotes specially the science of what is called man's duty, 
what he ought and ought not to think, feel, say, do. This 
is the most convenient use of the word, and is now gener- 
ally sanctioned by custom. Morals and ethics are also 
names for the art corresponding to the science which has 
just been spoken of, the art of performing one’s duty. 
The art and the science being co-extensive, and differing 
only in this, that the same subject-matter is viewed from 
difleront points, the indiscriminate application of the same 
term to both engenders no confusion worthy of notice. 

Morals^ lastly, in current conversation, is synonymous 
with morality ; tlms denoting not only the science and the 
art, but also what is the subject-matter both of the one 
and of the other. 

Ethics, then, is a name for the science which teaches 
what it is man’s duty to do and not to do, or what he 
ought and ought not to do ; or again, what it is respec- 
tively right and wrong for him to do ; or which teaches 
what is virtue and vice. 

The word duty implies obedience to some fixed rule, 
and the word rule implies ruler. There is only one 
supreme ruler, and that is God. All morality then has 
reference to a supreme power, or to a belief in powers 
whose will is a law or rule to man. The duties which a man 
owes are to God and to his neighbour. Those which lio 
owes directly to God belong to the province of religion; 
those which he owes to his neighbour are alone the proper 
field of ethics, which, in troth, is a department of practical 
conduct. This second part of a man’s duty is thus 
expressed by some writers— the condneiveness of a thing 
to the general happiness of mankind is the criterion of 
duty. To know therefore a man’s duty fully, we must, 
according to this statement, know wliat is conducive to the 
general happiness of mankind. Thus a foundation is laid 
for a wide investigation, which may form a science of 
morals. 

The existence of the considerable body of moral phi- 
losophy of the Greeks and Komans shows clearly that 
morality does and must exist independent of revelation. 
Whether those nations which accept Christianity can bo 
considered as having any system of morals independent of 
it, would seem an idle question ; for the Christian revela- 
tion, though it does not give a complete body of rules for 
moral conduct, cannot be considered a sufficient revelation 
if it docs not contain enough to solve every moral question 
that may arise. But as there are many nations which do 
not accept Christianity, and some individuals in ^ristian 
nations who do not accept it, though all sndh nations and 
all such individuals nevertheless admit the necessity of 
some mord mice, it is a proper subject of investigation to 
ascertain what such rules are, and what is thdr criterion. 

To make the pursuit of a man’s true happiness a rule 
of fife, and the furtherance of human happiness geueially 
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a duty and indeed the only means of obtaining trne 
happiness, are now usually granted as the aims of ethics. 
Writers on morals differ voiy little as to the rules of 
morality. The difference lies In establishing the founda- 
tion and criterion of them; and it appears to bo an en-or 
to found them on an innate or revealed principle only, such 
as that which is sometimes called the Mor^ Sense [sec 
Conscience], instead of on the practical criterion of con- 
duciveness to the general liappiness. We do possess a 
power by which we approve or condemn many acts directly, 
without any reflection or consideration of general conse- 
quences, but this power can bo traced to its sources in 
inheritance, in the accumulated judgment of men learned 
by education, and in the teachings of experience, so that 
every man has a store of rcjady-made judgments for ordi- 
nary cas(‘s. In all new cases, or in important ones, how- 
ever, it is undoubted that we look to the consequences of 
onr actions to ourselves and to others os a measure or 
criterion by which to judge them. The main divisions of 
ethics are — (1) the Ethical /Standard: why should I or 
shonld I not do this ? Under Conschknce and Utiota- 
itiANiSM this is fully discussed, as well as (2) the origin 
and nature ofconsckndc or the moral sense. Another question 
is, (3) What is the end of life ? the summum bonum dis- 
cussed in this work under UTiUTAitiANiSM ; and finally, 
(4) a clamjication of duties is necessary. This last varies 
so curiously from age to age that it would be difficult to 
find a mom interesting and in many points amusing book 
than Lecky’s “ History of liuropcan Morals ** (London, 
2nd edition, 1877). 

STHXON'ZC ACID, the anhydrous acid, also called 
sulphate of carhyl, is obtained from olefiant gas by acting 
on it with sulphuric acid. It forms deliquescent crystals, 
which melt at 80® C. (176® Fabr.) These are soluble in 
water, forming ethionic acid. The formula is C 2 ll 42 SOa. 
Tho acid is dibasic, and forms a scric!^ of ciystalline salts 
called ctliionatcs. 

XTHIO'PIA, the Bihliwl Kmh^ was tho name given 
by the ancient geographers to the countries south of 
Egypt. In a more general and vague sense they called 
all the inhabitants of tho south part of Africa, from the 
Kod Sea to the Atlantic, Ethiopians. The Greek word 
Aithii^pkb was supposed among the common people to 
mean simply tho land of the scorched faces, from tutheiu, 
to bum, and ops^ the countenance. Eastern Ethiopia, 
properly called Ethiopia above Egypt (Ilerod. vii. Ot)) and 
also Ethiopia Orieutalis, was a distinct and hotter dehned 
country. It included those regions which wo now call by 
the names of Nubia and Scniioar, and perhaps part of 
Abyssinia, but to the south its limits were not known. 
Meroe, which lay above the coiiflueuce of the Astahoras 
(Taeazze) and the Nile, was the ancient capital of this 
Ethiopia. Ethiopia was a country early reduced to a fixed 
social state. Its government was monarchiciil, but the 
monarch was snbordinate to an all-powerful hierarchy, 
more absolute than that of Egypt. Tlie palmy times of 
the Egyptian empire (eiglitccnth and nineteenth dynasties) 
saw Ethiopia subject to Egypt ; but the twenty-fifth dy- 
nasty was Ethiopian, Shabak, a usurping conqueror, having 
invaded Egypt from the south. It was overthrown 685 b.g. 

Under the Ptolemies Grieco-Egyptian colonies found the! 
way into the regions of the Upper Nile, and along the 
shores of the Ited Sea ; these colonics probably extended 
the Egyptian arts as improved by the Greeks into Ethiopia. 
All these vicissitudes may account for tho various styles of 
building and sculpture found along the banks of tho Upper 
Nile. In the time of Hie second Ptolemy tho Ethiopians 
had a king, Ergamenes, whp had a knowledge of Greek 
manners and philosop^. Although the Kumans are 
known to have made Mveral expeditious into Ethiopia, 
veiy little is known of tlie period or mode of the extinction 
of the Meroe dynasty. Of the manners of the Ethiopians 


we know little. Their sacred language appears to have 
been the same as that of the Egyptian priests. From some 
sculptures at Barkal it wonld seem that human sacrifices 
were occasionally in practice. A peculiarity in the Ethio- 
pian institutions is, that their women sometimeB went to 
battle, and were not excluded from the throne. 

BTHXO'PZAN LANGUAGX8. iFJnder the ^neral 
designation of the Ethiopian languages three different 
dialects are nsnally comprised, the ancient Ethiopian or 
Gecz, the Tigrd, and the Amharic. The ancient language 
properly called the Ethiopian is now extinct, or at least 
survives only in Abyssinia as a literary and especially an 
ecclesiastical language (whence it is also called lesana mas* 
haf or book-language) ; and its place is now supplied by 
the two other dialects, of which the Tigrd approaches 
nearest to tho Ethiopic, while the Amharic has more widely 
departed from it. The Ethiopian belongs to tho fiffnily of 
languages usually called the Semitic, and among them it 
shows the closest allinity to tho Arabic. It is written 
from tlie left to the right, in a peculiar alphabet, which 
however appears to be of Semitic origin. 

The Abyssinians possess a complete Ethiopian transla- 
tion of the Old and New Testaments, made by an unknown 
author from the Alexandrine text of the Greek version, 
pi*obably not anterior to the fourth century; besides an 
apocryphal writing peculiar to themselves, (jailed the Book 
of Henoch or Enoch, wliich is supposed by Do Sacy to 
have been written during the reign of Hcjrod the Great, 
and to be tho book quoted in the Epistle of St. Jude, ver. 14. 
It was first studied by Potgen of Cologne in 1688 ; but tho 
great lexicon of Ludolf was the work which fully opened 
this interesting language to students. Since then it lias 
received much attention, as it has many linguistic pecu- 
liarities. 

XTHNOL'OGY (Gr. ethiws, nation; and logos^ dis-^ 
course) is a division of Antiikopology which deals more* 
particularly with man regarded as a social being. It con- 
siders tho tribe and tho nation; compares superstitions, 
customs, institutions; and investigates the principles 
involved wliich load mankind onward and upward in 
material, intellectual, and religious development There is 
a very general agreement among othnologists that this 
development of man may be illustrated by tho condition of 
savage and half-civilized tribes at the present day, which 
resembles “ the earlier mental stages through which tho 
human race has passed” (Lubbock). Tho study of the 
remains of prehistoric man is complementoiy to that of 
modem barbarous tribes. Franklin defined man as 
a tool-making animal, and one of tho most important 
bmnehes of the inquiry into the material progress of man 
consists in the study of his weapons and tools. Another 
branch is the question of the supply of food, and the 
improvements that have been effected in the means of 
obtaining it ; we may roughly classify tho stages through 
which man has passed os those of hunting and fishing, 
keeping cattle, tilling the ground, and finally the industries 
which are the product of a higher civilization. Besides 
these we have to consider the questions of (Nothing, 
dwelling-places, and trudi*. 

Although tho common opinion is that tho family was 
the fountain-head of all other institutions, there is no 
doubt that the idea had to grow and be developed. Tho 
children of one woman kept round her, the children's 
children also kept together, and thus possibly the family 
and the clan were developed. Lubbock points out that 
“ children were not in the earliest times regarded as related 
equally to their father and their mother; but the natural 
progress of ideas is, first, that a child is related to his tribe 
generally; secondly, to his mother, and no^ to his father; 
thirdly, to his father, and not to his mother ; lastly, and 
lastly only, that be is related to both.” Lan^ges are of 
groat service to the ethnologist, but are apt to be ndsleading, 
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unless the condiuBions are corrected by other . chAitu)- ] 
teristicB. Their value is shown by the achievements of 
philologists, who have “ reconstituted the social state, the 
uses, the ideas, the beliefs of the ancient Aryas, whose 
moral histoiy is now better known to us tlian some periods 
of Boman history.*' Other branches of inquiry are religi- 
ous development, jmyths, superstitions, law, and morals. 

To use the words of Tylor — “The ethnographer's busi- 
ness is to classify such details with a view to making out 
their distribution in geography and liistoiy, and the mlations 
which exist among them. To the ethnographer the bow and 
nrrow is a species, the habit of flattening children’s skulls is a 
species, the practice of reckoning nunibors by ten is a species. 
The geogi'aphical distribution of these things, and their 
transmission from region to region, have to bo studied as the 
naturalist studies the geography of iiis botanical and zoo- 
logical species. Just ns certain plants and animals arc 
peculiar to certain districts, hu it is with sucii instruments 
ns the Austi’aliau boomerang, the Polynesian slick-aiid- 
groovc for fire-making, the liny bow and arrow used as a 
lancet or pblcmc by tribes about the Isthmus of Panama ; 
and ill like manner with many an art, myth, or custom 
found isolated in a peculiar field. Just as the cataloguo 
of all the species of plants and animals of a district repre- 
sents its flora and fauna, so the list of all llio items of the 
general life of a people represents that whole which wc 
call its culture. And just as distant regions so often pro- 
duce vegetables and animals which are unahtgous, though 
by no means identical, so it is with the details of the 
civilization of their inhabitants. How good a working 
analogy there really is hetween the diffusion of plants and 
.animals and the diffusion of civilization comes well into 
view when we notice how far the same causes have pro- 
duced both at unco. In district after district the same 
causes w'hioh havo introduced the cultivated plants ami 
domesticated animals of civilization have brought iu with 
them a corresponding art and knowledge. The course of 
o vents which carried horses and wheat to America carried 
with them the use of the gun and the iron Jiatchct, while 
iu return the Old World ivueived not only maize, potatoes, 
and turkeys, but the habit of smoking and the sailor's 
hummock,” 

X'THyZa, a radicle having the formula CJIjo. It is a 
•colourless inflammable gas, burning with a luminous flame. 

XTHYL'AMXNE or XTHYL-ABDKONIA, an or- 
ganic base formed by the substitution in ammonia of ethyl 
fur hydrogeu. It is a colourless inflammable liquid, of 
specific gravity 0*690, and boiling at 18*7“ C. (66® Fahr.) 
It is a strong alkali, very soluble in water, and resembles 
ammonia in its reactions. It forms with bases well-defined 
crystallizable salts, mostly soluble in alcohol, in which Uicy 
•differ from ommoniacal salts. Its formula is 

CaHvN, orN-JH 

Dictliylamine. containing two atoms of ethyl, 

(C4HnN),orN 

and Triethylamino, containing threo atoms of ethyl, 
CgH|gN, or N 

are both inflammable liquids of ommoniacal odour, and 
form salts similar to those of ethylamine. 

X'raYUBNB* Olefiant Gas, or Heavy Carburetted 
Hydrogen, a ras discovered in 1795 by Dutch chemists. 
It Is prepares by heating alcohol with strong sulphuric 
add. It Is often found among the products of destructive 
idlstlllatiou of organic bodies, and Is an important Ulumin- 
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ating constituent of coal gas. It is a colonrless gas with 
ethorial odour; under p'cat pressure and intense cold it 
can be condensed to a liquid. It is very inflammable, and 
burns with a bright luminous flame. It explodes violently 
with oxygon, and burns with a smoky flame in chlorine, 
depositing charcoal. The formula is C3H4. 

The name of olefiant (oil-giving) gas is derived from the 
action of chlorine on it. The two gases combine to forn; 
a heavy oily liquid of sweetish taste and othcrlid odour, to 
which Uie name of Dutch liquid is given. This compound is 
ethyleiio chloride (O2H4CI3). 

XTIXNNX, ST., a large manufacturing town in the 
department of Loire, in France, stands in a narrow vall«*y 
on the Furens, a small feeder of the Loire, 288 miles S.S.F. 
from Paris, and has 120,120 inhabitants. It is situated 
at the junction of the railways that lead to Lyons and 
Koamic, from whioli it is distant rcsjiectivcly 35 and 51 
miles. The older part of the town is ill built; the mod(*rn 
part is well built, witli spacious squares, lofty houses, and 
wide and regular strecla; and the whole, always enveloped 
in the opaque dense smoko of its numerous workshops and 
factories, is sup{‘rlativcly dirty. The finest street is that 
through Avhich the road from Paris to Marseilles nms ; it 
divides the town intt> two nearly equal parts. In the middle 
of this Kln‘et and of tlie town stands the town-house, 
which, with the exception of an ancient church that dates 
fi*om the eleventh century, is the most remarkable structure 
iu St. Etienne, The town is w'cll supplied with water from 
the Furens. 

St. Etienne stands in the centre of one of the most im- 
portant coal-fields in Franco, from which about 600,00(t 
tons of coal are exported annually. It is especially famous 
fur the manufacture of silk ribbons and fircanns. Its 
ribbons, which are exported to all parts of the world, are 
unequalled for riciiness of colour and beauty of pattern, 
and of the quantity manufactured an idea may bo formed 
from tlio statement that their value amounts annually to 
upwards of 80,000,000 francs. Tho manufactures next in 
importance are thf>80 of firearms, h.ardware, and cntlen’. 
To these leading objects of industry arc to be added maiin- 
facturcs of scythes, nails of all kinds, saw-blades, foils, 
anvils, vices, files, silk and cotton velvets, &c. Tho town 
has also many dye-houses and lanyards ; and in the 
suburbs of Ten'c-Nuir there aro important iron forges and 
furnaces, 

St. Etienne is tho seat of tribunals of first instance .ind 
of commerce ; it has a consultative chamlier of manufac- 
tures, conscil des pnid'hommrs, a college, a school for 
deaf-mutes, a mining-school, a small theatre, a public 
library, and a museum which contains a collection of the 
minemls and fossils of the neighbourhood, and also speci- 
mens of the staple manufactures of tho town. The popu- 
lation of St. Etienne has more than trebled within tho last 
fifty yenra. 

Some authors liave supposed that this town occupies the 
site of the ancient Furanum^ built by the Bomans 65 b.c.; 
but this is very doubtful, and no annals of St. Etienne go 
further back than the tenth century. In 1441 the town 
consisted of only 200 indifferent houses, which Charles VII., 
a few years afterwards, suffered the inhabitants to surround 
with a wall to protect tliemsolves from the incursions of the 
English. A few ve.stigeB of this wall still exist, but it did 
not prevent St Etienne from suffering greatly in the reli- 
gious wars of tho sixteenth centuiy. Tho plague destroyed 
7000 of it s inhabita nts in 1586, and 8000 in 1628^29. 

XT'ZOUlSTTi:* a word signifying the forma and 
decorums of polite society, and teaching the rules of good 
behaviour in the intercourse of life. Books on etiquette 
are often published, but true breeding and natural refine- , 
m ent wi ll usually be the best guide. 

liTNA or ABSZXA (known in Sicily as a 

celebrated active volcano in Sicily, situated in north- 



ETNA. 


844 


ETKA. 


eastern part of the island, close to the sea-coast, between 
the towns of Taormina and Catania. It is the greatest 
volcano in Soutliem Europe, and exhibits some of the most 
striking instances of the revolutions which the crust of the 
earth has undergone or is undergoing. 

The base of Etna covers an area nearly 90 miles in cir> 
cumferonce, and the highest point is 10,874 feet above the 
level of the sea. Owing to this great elevation, together 
with the difference in the nature of the soil, there are three 
great natural divisions or zones in the mountain — thej^r- 
ri/e, the woody y and the desert. About 1100 feet from 
the summit there is an irregular plain, estimated to be 9 
miles in circumference, and from this plain rises the steep 
terminating cone, at the summit of which is the great 
crater or opening, continually throwing ont sulphurous 
vapoiu's. The dimensions of the crater have been very 
variously stated by different travellers, the circumference 
from 2 J to 4 miles, and the depth from 600 to 800 feet ; 
but the height of the cone, the diameter of the crater, and 
its depth, are Jiablo to constant change from the eruptions. 
Although, taken as a whole. Etna forms a cone which is in 
general of a very symmetrical form, when examined in 
detail it is found to be studded on its danks, and particn> 
Inrly in the woody region, witli numerous minor cones. 
The eastern side is broken by a deep valley or amphitheatre 
4 or 5 miles in diameter, surrounded by vertical precipices, 
varying from 1000 to 3000 feet in height. There is no 
ground for supposing that the altitude of Etna has mate- 
rially varied within the last 2000 years. Of the eighty 
most conspicuous lateral cones not one of the largest has 
heuii produced witliiu the period of authentic history. 

There are about sixty erujitions recorded in history from 
the earliest to the present times. Of these ten happened 
before the Christian era, twelve in the next 1600 years, 
seventeen during the sixtccntli and sovciiteentli centuries, 
and somewhat above twenty from that lime to the present. 
Diodorus Siculus speaks of old eruptions of Etna said to 
have taken place long before the Trojan War, and to have 
occasioned the emigration of the Sicani, the earliest inlm- 
bitunts of the island, who were afterwards replaced by the 
Siculi from Italy. An eruption is recorded to have occurred 
in the time of Pythagoras, who is believed to have died 
504 n.c. Another took place 476 n.c., and is alluded to 
by Alschylus and Pindar. Others arc mentioned as having 
oce.nrrcd in 426 and 396 n.c., the latter of which stopped 
the Carthaginian army in their march from Messina to 
Syracuse, and obliged them to go round the whole base of 
the mountain in order to reach Catania. This stream of 
lava may be seen on ilie eastern slope of the mountain, 
near Giai-re, extending over a breadth of more than 2 miles, 
and having a length of 24 from the summit of the moun- 
tain to its tijial tennination in the sea. 

Most of the eniptious have presented such similar fea- 
tures, that it will Im* more interesting and instructive to 
dcscribo one ui detail than to give mere dates or outlines 
of all. The following is Ferrara’s description of the erup- 
tion of 1792 : — “ On the first days of March the mountain 
emitted thick clouds of smoke, and at night flames were 
seen to rise to a considerable height. On the 8th it shook 
violently, and for several days awful roarings were heard, 
wliich appeared to proceed from tlie innennost cavities of 
£tna\ During April the irionutain was tolerably quiet, 
except that smoke and fiames were occasionally seen issuing 
from its summit. In the beginning of May immense 
masses of smoke rose in perpendicular columns, and on the 
11th lava was seen to flow from the great crater. Mean- 
time shocks of an earthquake were felt at Messina ; and on 
the morning of the 12th tne internal roariog was repeated, 
the black smoke rose in the air in the shape of a gigantic 
* tree, spreading its top to^an immense extent around, and 
in the midst of these dense masses of black smoke were 
seen numerous globes of white smoke as fleecy as cotton. 


Towards eleven o’clock A.x. of that day an explosion, like 
the discharge of heavy artilleiy, was heard and felt all 
around the base of Etna, followed by a hollow rumbling 
nuise, and the black smoke arose with fresh violence. In 
the evening the lava flowed down the sides of the moun- 
tain in several streams 8 or 10 miles in length. On the 
13th tlie mountain became more qniet|;and remained so 
till the 28rd, only sending forth a shower of *aBhes and hot 
sand, which fell all around its sides. On the 28rd the 
black smoke reappeared, and the next day a new mouth 
opened itself, from which, for several days, blocks of old lava 
and BGorioB were thrown to a great height, as well as masses 
of clay, moist and soft. On the 26th another mouth 
opened in the same direction, and vomited a stream of 
lava. On Uie 1st of June a large month opened itself 
half-way np the southern side of the cone'of the mountain, 
and from it a huge torrent of lava issued forth, whifiti ran 
down the immediate slope beneath, then against one of tho 
numerous conical hills which riso round Etna, and was 
there forced round into a valley 400 feet deep, which had 
been formed by tho waters, and which sloped down to tho 
eastward into the cultivated plain and the vineyards. The 
lava soon filled up the valley, where it began to harden ; 
but the liquid streams from tho heights still pouring in, 
pressed against it, so that now and then an enormons mass 
of half hardened lava would detach itself, and having 
slidden some distance down the declivity, would break up 
with a tremendous crash into a thousand fragments, and 
cover a fresh extent of ground. The sight was extremely 
awful and grand, especially by night. The eruption con- 
tinued for a whole year, till May, 1798. The stream of 
lava ill its fluid state was often 80 feet high. The lava 
that flowed first cooled and became condensed at a certain 
distance, and thus formed a dyke against tho cnirent of 
fresh lava, which swelled up and overflowed its own bed, ^ 
increasing in height at every fresh overflowing. Thus in 
many places strata of lava have been formed more than 
800 feet high.” 

In 1874 ail ontbreak took place which left a great 
Assure in the mountain some distance from the crater, and 
from this fissure the pent-np forces of the volcano burst 
forth in 1879 with mnch violence. Another eruption took 
place at the same time from another part of tho mountain, 
the lava streams meeting and commingling lower down. 
In its course tho stream liquefied great accumulations of 
snow, which flowed down as a furious torrent ; at another 
part it destroyed the wood of Collobasso, together with 
some of tho most cultivated land in Sicily. The fieiy 
flood ultimately stopped about 7 miles from its source, 600 
yards from the river Alcantara, and half a mile from the 
town of Mojo. Had it reached either river or town tho 
damage would have been extremely serious. In 1880 
Professor Silvestri, who was deputed by the Italian govern- 
ment to observe the eruption, presented a report upon the 
subject, in which he made some Interesting additions to the 
science of vulcanology. 

For more than half the year tlie upper part of the moun- 
tain is covered with snow ; and it forms the great storo 
from which Sicily and Malta are supplied in summer with 
that necessary of life in a hot climate. After the hot 
summer of 1828 a search was made for an additional sup- 
ply of snow, and this elicited the carious fact that a glacier 
or field of ice had been prevented, perhaps for ages, from 
melting by being covered with a stream of lava. One of 
the wonders of Etna is a chestnot tree, known by the name 
of the Castagno de* Cento Gavalli, hecanse it is said to be 
capable of sheltering a hundred horses under its boughs. 
It appears to consist of five largo and two smaller trees^ 
wlii^, from the circumstances of the barl^ and bougha 
being all outside, and that they are united in one below the 
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cironit of the whole five, measured just above the ground, Is 
168 feet. It still bears rich foliage and much small fruit, 
though the heart of the trunk is decayed, and a public road 
leads through it wide enough for two coaches to drive 
abreast. In the middle cavity a hut is built for the accom- 
modation of those who collect and preserve the chestnuts. 
From the best evidence this tree is snp][>osed to be some 
thousands of years old. 

The ascent of Etna is a work of great fatigue, especially 
in the upper or desert region, both on account of the 
heat and of the feet sinking and receding at every step in 
the loose ashes. But under favourable circumstances of 
weather the labour is amply rewarded by the magnificence 
of the vast prospect, varied as it is by the view of Sicily 
itself, spread out like a map, by the islands with which 
tho surrounding sea is studded, Stromboli pouring forth 
volumes of smoke, and by the distant shores of Italy. 

There is little doubt that the name is derived from tho 
Greek aiihein^ to kindle. Pindar is the oldest extant author 
(about 800 years b.c.) who takes any notice of the erup- 
tions of Etna ; and his account is peculiarly interesting, 
inasmuch as it appears from his representing its summit as 
supporting the heavens, and being covered with perpetual 
snows and frost, that it must then have been about as , 
high as at present. According to the ancient poets, Jupi- < 
ter, after the overthrow of the giants, buried the hundred- ! 
headed Typhosus under this mountain, and its earthquakes 
and eruptions were said to be occasioned by the struggles 
of the monster. 

X'TON, a town of England, in the county of Bucks, is 
situated on tho north bank of the Tliames, opposite to 
Windsor, with which it is connected by ii bridge. In fact, 
although they are in different counties, tho two may almost 
be said to form only one town. Eton is 21 miles west of 
]x)ndon by road, and 25} by the Great Western and Lon- 
don and South-western railways. It consists principally 
of one long well-paved street, lined with good houses. It 
is chiefly dependent on its college. The population in 
1881 was 8984. 

X'TON COLLXOB was founded and endowed by 
Ileniy VI., as the ** College of tho Blessed Moi'ie of Eton 
by Wyndesore.” Tho foundation charter is dated at Wind- 
sor, 12th September, 1440. It was confirmed by Act of 
Parliament at Westminster, 4th May, 1441. The statutes 
of Eton College are printed in the Pailiamentary Reports 
on the Edneation of the Lower Orders, 1818. The original 
foundation was a provost, ten priests, four clerks, six 
choristers, twenty-five poor grammar scholars, and a master 
to teach them, and the like number of poor men. It now 
consists of a provost, ten fellows, who constitute the 
governing body, two conducts, seven clerks, seventy king's 
scholars, and a number of inferior ofiicers and servants. 
The foundation scholars ai-o called collegers, and arc ad- 
missible from the age of twelve to fifteen. There are 
several valuable scholarships, chiefly to King's College, 
Cambridge, open for competition to the foundation scholars. 
Besides the scholars on the foundation Eton College is 
attended by upwards of 800 scholars, called Oppidans, 
many of whom are tho sons of persons of rank and fortune, 
and board with tho masters, from whom tlioy receive in- 
struction. The average expenses of an Oppidan amount 
to about £200 per annum. The income of the college 
from its endowments at present amounts to about £20,000 
a year, derived from reserved rents, com rents, sale of 
woods, and also from manors,' by fines and horiots. Tho 
college has about forty livings in its gift. 

The college buildings are a conspionoos and ornamental 
object, especially if viewed from the terrace of Windsor 
Castle. The chapel, which is bnilt of stone, is externally 
a handsome Ameture, and the interior has hten recently 
restored. The college hall has recently been remodeUed 
and almost entirely rebuilt. In 1862 an extensive block 


of school bnildinp was erected at a cost of £10,000, and 
in 1870 a convenient laboratory, with spacious lecture and 
class rooms, was added. 

XTUBTATt a town of France, in the department of 
Seine-lnferienre, 15 miles E.K.E. of la Havre. It was 
formerly a small fishing village much frequented by artists, 
but has now become a fashionable watering-place. Tho 
old church has some interesting work of the early part of 
tile thirteenth century. The situation is most picturesque, 
the town being situated at the mouth of a long valley open- 
ing on the sea, and bounded by high cliffs of white chalk, 
worn into caverns, arches, and needles by the action of the 
waves. It is a favourite bathing place. Population, 2000. 

ST&U^&XA was tho name given by the Romans to a 
region of Italy extending from the river Macra to the Tiber, 
and from the Apennines to the Tyrrhenian Sea, tho in- 
habitants of whicli they called Tnsci, and at a later time 
Etrusci. The natives of Etruria, however, called thom- 
Bcives Rasena. I'ho Greeks called them Tyrrheni. The 
Tnsci or Etrusci were settled in Italy north and south of 
the Apennines, in tho plains of the Po and on the banks 
of the Arno, some time before the assumed foundation of 
Romo. They bad conquered a great part of this vast tract 
of country from the Umbri, one of the oldest Italian 
people of which history has preserved the name, and had 
become a great and flourishing state at least, seven centuries 
before the Christian era. Of the great plain of the Po the 
Etrusci occupied the central part, from the loft bank of the 
Ticimis and the right bank of the Trobia, which separated 
them from the Ligurians on that side, to the Athesis or 
Adige, which divided them from the Venoti, who remained 
in pussossion of the coast of the Adriatic as far as the 
months of the Po. (Livy, v. 88.) South of tho Po tho 
Ligurians retained possession of the highlands of the 
Apennines as far eastward as the sources of the Amo, 
which river formed at first the boundaiy between them and 
the Etruscans, who afterwards extended to the Macra, 
where they built Luna. Of tho Etruscan towns in the 
plain of the Po, Mantua and Felsina (Bologna) were the 
only two remaining in tho time of J^liny. The others had 
been destroyed by the Gauls long before. 

Towards tho south Etruria is known to havo extended 
as fai’ as the Tiber previous to the existence of Rome. 
But the Etruscans at one period went also south of that 
river. Their regular settlement in Campania, where they 
are said to have also built twelve towns, was, however, of 
a later date, probably in the second or third century of 
Romo, when the Etruscan power south of the Apennines 
was at its height, and after they had lost by tho Gallic 
iiTuption all that they possessed In the plains of the 
Po. The extent of the Etruscan possessiens in Campania, 
and the number of towns which they bnilt or colonized 
there, aro matters of much doubt. 

Tho pcmianent power of the Etruscans lay in Etruria 
Proper, or Etruria Media, as it has also been called, which 
corresponds roughly to the present Tuscany, extended to 
the right bank of the Tiber. They had twelve principal 
cities or states, all situated between the Amo and the 
Tiber. Littlo was the patriotism and loose the compact 
which united the different cities. Each intent on its own 
aggrandizement, each more jealous of its Etruscan neigh- 
bour than of the downright foreigner — such a league was 
ill calculated to withstand tho strongly-centralized power 
of Rome. The names of tho twelve have not been handed 
down to us with any certiunty, but Veii, the sworn foe of 
Rome ; Cx»re (now Cervetri), so long her friend; Tarquinii, 
whence the Roman dynasty of that name ; Volsinii (Bol- 
sena), Vetulonia, Clusium (Chiusi), Pemsia (Perugia), 
Fsssidfe (Fiesole), and Cortona, were nndoubtedly among 
tlie most powerful. Similar leagues bound together the^ 
Etruscans north of the Po and the oolonies in Campania. 

At least seventeen cities are mentioned as claiming to 
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belong; to tho twelve confederates or populi, as tliey were 
called. Either some of tho original towns, having decayed 
in iiitiuence and prosperity, had been replaced by others of 
later growth, or each populus may have Imd more than one 
capital city. However this may be, no populus was allowed 
more than one representative vote in the general assembly. 
Tho government was conducted iu each city by a close 
aristocracy, with a chief magistrate or lucumo at its head. 
Tho nobles were both magistrates and priests ; indeed, the 
whole civilization of the Etruscans was overshadowed by 
a hierarchical influence, of which the best known parallel 
is to he found among the ancient Eg>'ptians. 

What Lucan said so finely of the river Nile has long been 
of equal api)lication to tho Etruscan people — 

Nec llcult populis pavvum tc, Nile, videre.*' 


They appear upon the stage of history in full maturity, in 
tho possession of a w’eli-cstahlished ornpirc, and the enjoy- 
ment of an ancient civilization. The most various surmises 
have been made as to their race and origin. Herodotus 
calls them Lydians, and this origin they themselves ac- 
cepted; modern students have thought they solved the 
question by tracing them buck to a Celtic, Albanian, 
Eemitie, Egyptian, Ilusquc, or Arinenian source. But 
tho problem still remains^ a mystery. A strong argu- 
ment is, however, afTiU’ded for their Turanian origin, that 
the Etruscans, like tho Egyptians, the Lyciaiis, the 
Chinese, and the nomad tribes of Northern Asia, buried 
their relatives in tho house-scpulclire. The religion of all 
these races centred in .a belief in tho spirit world — iu the 
conviction that the ghost of the departed still lived to all 



Etruscan funeral um of brown clay (most ancient period), 
in the form of an Etruscan dwelling or tugurium* 

intents and purposes, still needed ghostly food, armour, 
Iiorse, omainonts. Hence 'ill that he prized or loved in his 
life was buried with him. A dwelling the exact counterpart 
of the abodes of the living, save that it was below tho earth 
and they above it, was dcvotcid to the uses of the dead, 
made of brown clay, built of solid stone masonry or hewn 
out of the tufa rock. Varro nicuiiuiis the Etruscan annals 
existing in his time as having been written in the eighth 
age of Etiiiria, which is supposed to correspond to tho 
fourth centuiy of Rome. Two Latin writers, Valerius 
Elnccus Giecina, tho latter a native of Volaterrse, 
wrote histories of Etruria, and tho Emperor Claudius wrote 
in Greek his history of Etruria in twenty books, but all 
these are lost. The little wo know therefore of tho national 
history of Etruria previous to their wars with ^mo is 
t;athored from fragments and incidental notices in Greek 
and Roman writers, and is uncertain and obscuie. 

Veii was the first Etruscan city that fell by the Roman 


arms; Falcrii and Fescennia next; Sntrium submitted; 
Offiro and Tarqninii became the allies of Rome ; and tho 
Oimiims ridge, with its haunted forests, formed the boundary 
between Romo and Etrnria. The Roman arms halted 
nearly a century before they passed that boundary. Tho 
total defeat of the confederated Etruscan forces at the 
Lake Vadiniunis, in the year 444 of Romo, opened to tlie 
Romans access into the Etruria Transcimina. Vulsiuil 
and Vulda fell before the slow but sure progress of their 
arms ; the other cities, such as Arretium, Perusia, Vola- 
terrse, Popnloiiium, disguised their submission under the 
name of allies, but Etruscan independence was gone. This 
appears to have been a i)oviod of general corruption of 
maimers, when all iiatioiial spirit and independence became 
extinct ; but wealth, luxury, and internal peace remained. 
The wars and proscriptions of Sulla gave a final blow to 
tho existence of the Etruscans as a nation ; their ^owns 
were destroyed, and their lauds were given to militaiy 
colonists. The proscriptions of Octavianus after the battlo 
of Perusia completed tho desolation of Etniria. 

Tho name was revivi-d by Napoleon L in 1801 at tho 
peace of Lunevillo as the kingdom of Etruria. In 1807 
it became a province of the empire of France. In 1809 
it was constituted tho grand-duchy of Tuscany for Napo- 
leon's sister Eliza and her husband. The Bourbon family, 
old grand-dukes of Tuseany, was restored in 1814 on the 
fall of tho empire, was driven out iu 1849, and restored by 
Austria iu 1850 ; it was finally driven out in 1859, and the 
country added to Sardinia by popular vote in 18fi0. 

The Etruscans divided their history into ttm periods 
or scRcula of about 100 years eaelu Tfiki)ig tlie tenth 
soccula as beginning about 44 js.c., it has been ralcu- 
lated that Etruscan chronology commenced about 1050 
B.C. The race w'as marked by largo heads, clumsy limbs, 
and short thickset forms. The Plinenicians, the Greeks, 
and the Etruscans had until tho third century before Christ 
tho practical monopoly of tho sea ; and of the three rivals 
the kst-inenticned were, during the most flourishing period 
of their history, second to none. In that lawless era of 
tho world commerce went hand in hand witli piracy. The 
Tyrrhene privateers were tho terror of the western Mcdi- 
ten-aneaii, and during Etruria’s palmy days effectually 
paralyzed the colonizing expeditions of the Greeks. 

The Rascunic religion was of a character whoso cheer- 
ful side was completely Kul>ordinaicd to its more gloomy 
and horrible features. Furies, demons, evil genii, tiie god 
of Hades with his ministers of torture, in much more awful 
guise, number, and with more cruel attributes than their 
Greek equivalents, occupy the most prominent place, not 
only iu the sepulchral ])aintiugB, where they might seem 
not out of keeping, Imt on vases and bronzes destined for 
more lively uses. Of the Etruscan gods, except Apulu 
(Apollo), h>cle (Heracles), and Charun, we should not be 
justified in ascribing to any a Grecian origin. Tinia, the 
supreme deity, ruler of the thunderbolt ; Tluilua, his wife ; 
Menrva, tho Shrouded Gods, Vejovis, Scthlans (Vulcan), 
Mars, Saturn, Vertumnus, the chameleon god ; Plmphluns 
(Bacchus), Tunns (Mercury), Turan (Venus), though most 
of them had their equivalent among the Romans or Greeks, 
were genuine Etruscan, or at all events Italian, divinities. 
The ruins of the Etruscan cities mark unmistakably tlie 
greatness of their rcsonrecs and the height of civilization 
to which they had attained. Tlio colossal battlements and 
fortifications, in many cases almost complete, surrounding 
cities no longer habitable on account of the miasma 
foul aira arising from tho unhealthy soil on which they 
were erected, tell not only of their architectural and 
mechanical knowledge, but also of their victories over tho 
difficulties presented by nature. Wonderful skill they 
must have possessed in draining swamps an^ marshes, in 
building tunnels, and in constructing embankments and 
irrigation works. Though the Romans denied that they 
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were diselpleB of the race they ultimately ruled, yet prac- 
tically they bore unwilling witness to their greatness, by 
their imitation of them in customs, manners, and. dress. 
The Roman religion was deeply imbued with an El^scan 
clement. The colleges of augurs and seers wore originally 
fetched from Etruria, and their members, eycn within his- 
torical times, wejB Tuscan. The majority of the Roman 
gods and'goddesses coincide in name with the Etruscan ; and 
this, though their attributes were Hellenized at on early date, 
as sufficient indication of their 
origin. The Tarqnin dynasty 
must have had a considerable 
share in the iiitrodactloii of 
Etruscan usages. Undoubtedly » 
the fasces and axes, and per- inr , 
haps the purple, were due to 
themp fur these were likewise |||j|fc 
the Tyrrhene emblems of save- >, 

reignly. The moro ancient jiPn™, ' 

Etruscans would not have 

borrowed either their gods or , 

their rc'gal insignia from tlio || p ;; 

comparatively barbarian Ro- 1||||||. 

mans. For plastic works in|j|||f 

clay, terra-cotta, and bronze, iif 

Romo in early times was depen- "t' 

dent on Etruscan artisans. I'he 1- 'M 'fiyi 

celebrated bronze wolf of the i' 0||P 

Capitol is of Etruscan work- 1*^)', |||| 

manship, and the same legend 

of which it is tlio embodiment ^ 

has been traced to Eastern 

Asia. Of Roman amusements 

the circus and its horse 


races, the pipe-player, and perhaps tlio introduction of 
music in general, were due to tins great power of Northeni 
Italy. It is not dear that the rudiments of Roman archi- 
tecture were not derived from the same source. The 
drainage works and aqueducts which have earned for the 
engineers of Romo universal admiration w<»re at most only 
developments of the results of Etruscan skill and science. 
Even the early military science of the future empress of 
the world was introduced by I'uscan conquerors or learnt 
from I’uBcaii enemies. And what more natural than that 
the beginnings of tlio Konmn navy may have been indebted 
to Etruscan rather than to Carthaginian models? In 
truth before Rome was even founded tlio Etruscans were 


a great nation. They wrought the iron which they drew 
from the island of Elba, they cast bronze, and they made 
silver vases and gold ornaments ; they engraved on stone, 
and sculptures of primitive art are found on their oldest 
monuments. They are supposed by many to have been 
the invontors of the arch at a very remote period ; Tuscan 
masons employed it in constructing the Cloaca Maxima of 
Rome. They understood hydraulics, especially the art of 
Riling up marshes by diverting into them the course of 
muddy streams, which is still practised with great success 
in Tuscany under the name of ** colmatc.” The invention 
of the termini, or stones fixing the limits of property, is 
attributed to them. The rights of property, those of 
paternal authority, of testamentary disposition, of marriage, 
wore all fixed by law and consecrated by religious rites. 

The Etiniscan language may bo described as dead in the 
fullest sense of the word. Beyond a few words we know 
nothing for certain. Our difficulty is increased by the great 
degradation of the language which is observable in com- 
paring the oldest nomenclature in inscriptions with the 
latest From a musical language which gave full pro- 
minence to the vowel system, it seems to have descended 
by constant fyncope to a harsh combination of consonantal 
sounds, and this latter character is imprinted even on 
words borrowed from the Greek. Thus Klytsunnestra 


became Rlutmsta, Acbilleus Achlo, and Alkestis AlkstL 
The alphabet, substantially similar to the Phosnician and 
Greek, enables us to form sounds, and no more than sounds, 
out of the inscriptions that confront ns on the sepulchral 
masonry, vases, and bronzes of ancient Etruria. 

BTRUS CAN AB CHITECTU BH. Wo liavo no re- 
mains of Etruscan buildings, hut we can form some idea 
of their style from their town walls, their sepulchral monu- 
ments, and also from some of their ciueraiy urns in the 

# 



Etruscan tomb at Yell. 

shape of a dwelling. But the monuments which servo 
perlmps to throw most liglit on this subject are thoso 
discovered at Costel d'Asso, 5 miles south-west of Viterbo, 
where the rock funning one side of the valley facing the 



Tomb of slabs containing body and vases. Ancient Etrasean, 
from Campania, Bouthorn Italy. 


old castle is sculptured all along for more than a mile in 
the shape of so many fronts or fa^es of sepulchralT 
monuments, the vaults themselves being excavated under- 
neath. So^ a tomb is the one at Veii, the dead hero 
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bnng burled within, together with all due personal orna- 
ments, arms, furniture, and vases of different uses, as shown 
i II t he figure. These tombs, indeed, are the principal sources 
of those Etruscan vases and metal ornaments whidi are 
mudi admired. These monuments, which represent a 
primitive style of Etruscan building, strike by their resem- 
blance to the Egyptian stylo in its ruder and simpler form. 
In Campania smaller tombs, composed of slabs of stone 
somewhat after the manner of mcdiceval stone-oofiins, 
occur not seldom. Tlieir contents are similar to the others. 
Vitruvius, alttiohgb he lived in an ago when Etruscan art 
bad undergone considerable alteration, characterizes thdr 
buildings as low, wide, with heavy top ornaments. What 
is now called the Tuscan order appears to have been a sort 
of rude Doric or derived Egyptian. If not the inventors 
of the arch, the Etruscans were certainly acquainted with it 
at a very early period, as shown in their cloacie or drains. 
Such a cloaca lias been discovered near Tai*quinii, and the 
Cloaca Maxima at Komo is of Tuscan origin. Their skill in 
fortifying towns with walls and towers and ditches is attested 
by the Boman writers, and by the inspection of the remains 
of their walls. Tlie use of largo polygonal stones in the 
construction of walls was common to other Italian people as 
well as the Etruscans and^ primitive Greeks. In most in- 
stances, however, the Etruscans appear to have used rec- 
tangular stones, ranged in horizontal layers, and uniformly 
without any cement, as in the w'ell-knuwn walls at Ficsole, 
close to Florence. 

Vmr, WILLIAM, RJL, the figure painter, was bom 
at York, of humble parentage, in 1787. Shortly after 
finishing his apprenticeship with a newspaper printer in 
Hull, ho proceeded to London, in 1805, where he got 
employment in a plaster-cast shop, kept by an Italian 
named Gianelli, near Smithfield. His first important pro- 
duction was a plaster “ Cupid and Psyche,” which received 
the approbation of Opio, and was tlie means of introducing 
him to the professor of paiuting in the Academy, Fuseli, 
who admitted liim as a probationer. Ho afterwards studied 
under Sir Thomas Lawrence as a pupil for twelve months. 
On the death of his uncle, who bequeathed him a consid- 
erable sum, he was enabled to proceed on a tour to Italy, 
where he imbibed that taste for the Venetian colouring 
which ho subsequently took as his aim in liis frequent 
essays in the nude. To compare Etty with the great 
Italians were an absurdity, but he has considerahlc merit 
by comparison with the modems, and was among the most 
painstaking of workers. His “Youth on the Prow and 
Pleasure at the Helm ” at the National Gallery is perhaps 
liis best work. He died in 1850. 

STYMOL'OOY, the science of words (Gr. ctumos^ 
time ; logos^ speech), in its largest sense may be divided 
into three parts, whereof the first classifies words into 
the parts of speech, the second treats of their infle:iions, 
and the third of their derivation from other languages. 
The latter or philological view of the term etymology is 
the popular usage, the otiier two parts being inlegated to 
the vague term grammar, and sometimes called its $yntaix. 
We may leave aside the Inflexion of words, which is 
elsewhere treated of, and briefiy pass in review the other 
divisions of the subject. 

Clanijication of IForefs.— -Words fall naturally into 
four classes 

1. Nimes of persons or things, objective or subjective. 

2. wWs attributing qualities, states, or acts. 

8. Particles of connection or relation. 

4. Simple cries of emotion. 

Of these the first class is the familiar one of Nouns, 
including personal pronouns ; the second comprises Verbs, 
AnjEcrivEB (including possassive and demonstrative pro- 
fiouDs) and Adverbs ; the third contains Prepositions 
and Conjunctions ; and the fourth Interjections. Of 
these, nouns and pronouns may he either subjects or pre- 


dicates, adjectives can be predicates only, and verbs are 
predicate and copula combined; the rest are, by themselves, 
incapable of being used either as predicates or as subjects. 

Dwivatim of Wordi* — In the article Aryan (with 
Aryan Boots) and also in English Language, and in 
the articles on eacli letter as it heads its division of the 
alphabet, as well as in each important curious word as 
it occurs, the chief points of the ' derivative history of 
words in English and its allied tongnos are touched upon. 
Tbe present article will therefore trace the main principles, 
leaving the details for those separate articles. 

When all inflexional additions have been stripped from 
a word, what is left is called the roof, or in older langnages 
the crude form. But it is very usual to allow the simplest 
form of the word to bear the name of root. Thus bear, 
though not a cmdo form, is in common parlance held to be 
the root of hairu (bcar-en, that which has been borne); 
and »pin in like manner is the root of spider. No 
incnnvonicnco arises from this convention, and mneh 
facility is gained by it. 

Suffixes (or the removal of suffixes) are a fruitful 
source of ctymologie-al alteration in the form of a word. 
Thus the final vowel in the Sanskrit dvara, though re- 
tained in the Greek thura, becomes silent in Old English 
dore^ and is lost hi door. 

Prefixes are the second great source of additions to 
language, including with them combinations of words. 
The first are of very various languages, as bystander, 
proj»inquity, jiaroUel, where English, Latin, and Greek 
respectively add the signification of “ near ” to vari- 
ous roots; and the second are such words as rainbow^ 
rosebush, careful^ &c., often slightly modified in spelling 
as in the last instance. Composite words not yet fully 
acknowledged in tlieir new agglutination are joined by a 
hyphen. Thus wc say, all-wiee, but almighty; bucket-full, 
but epoonful. Suffixes and prefixes are treated of in detail 
in separate articles. Sometimes, very oddly, the prefix 
alone remains, while the original word has been wholly lost. 
A familiar instance is the French has (stockings), which 
once, as has de chatisses (lower hose), answered to the 
now obsolete haut de chausses^ which long continued un- 
altered to stand for upper hose or breeches. The original 
hose (chauBsu) now remain only as the hose-feet, the 
chausBettes, Anglicc BockB. 

“ Etymology,” says Dean Mansel very truly, “ will in 
nine cases out of ten declare, not the present meaning of a 
word, but either one that has become obsolete or some 
secondary notion which may account for the imposition of 
the name, but which at no time formed, strictly speaking, 
any part of its signification.” Nevertheless, although a 
man’s parentage is a very unsure means for judging his 
character, it explains and justifies the judgment formed in 
the only rational method, by direct obscr\’ation namely. 
Bo also with etymology. In the article English Lan- 
guage, one great source of richness of our tongue is pointed 
out to consist in the large number of nearly synonymous 
words wo have of different derivations, and of slightly 
different connotations which each has picked up in its 
journey. Let ns take as an example the really almost 
identical words countryman, peaBant (French pagsj 
country), hind (Old English hine, a field-servant), Bwaiu 
(Icelandic Bweinn, a field-lahonrer), rustic (Latin rus, 
country), churl (Old English ceori, small fanner), clown 
(Latin co/onua, settler on public lands), and we see that 
though it is hard to find any original distinction, yet as 
they now stand they are scarcely alike. The “swiUn” of 
pastoral poetiy would flush with anger if he were cidled a 
“ churl,” and yet the English eeorl was rather the superior 
of the Scandinavian sweinn, “ Friends, Bomws, peasants,” 
would miss its object if Mark Antony had used the latter 
word in a persuasive harangue instead of “ countrymen.” 

A still more glaring difference of connotatiou between 
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words of like meaning in their origin is given in insolent j 
(Lat. m, not; sofetw, customary), immoral (tfi,not; mores, ' 
customs), abnormal (aft, away from; norma, rule), 
enormous (e, out of; norma, rule); for these four, now so 
diverse, are all of practically identical meaning in the Latin 
origin. 

Another pitfall is that of apparent derivation, iuBucing 
the curious alteratTon in words called Folk-ictymology. 
Thus the French word for highway, chaussee, gets to bo 
causetoay, and the people rest content with ignorance of the 
“ cause” satisfied with the “ way.” Lantern (Lat. lanterna') 
becomes lantftorn, as its horn sides, while glass was yet 
a rarity, seemed to warrant. Yet this “horn” leaves 
“ lant” quite inexplicable. Other examples are beefeaters 
for French “ buffdtiers” (attendants at the buffet or side- 
board); Mussulman for “ Mussulniaun;” totseacre for 
Oermqp “weissager,” a soothsayer; countrydexice for 
F.eiich “ contredansc ” (contre, opposite — the dancers 
being in opposite lines), &c. 

The true methods of etymology do not rest upon surface 
resemblance. The most ancient forms of English often 
show clearly the derivation of a word which would bo almost 
unrecognizable in its present dress, and ancient forms of 
other languages are useful in tlio like degree. Beyond 
lliis wo are gmdually discovering general laws of trans> 
mutations of consonants and vowels, laws of development 
in language, so to speak, akin to the development theory 
in biology. The most important of these is Grimm's 
liAW, which is now the sheet-unclior of etymologists, and 
as sneh demands a separate account. 

The last pitfall of the tyro in etymology is the tendency 
to look npon languages as derived from one another. No- 
thing, BO far as English is concerned, is more false. It is 
time that we have many French, Latin, Greek, and other 
derived words in our tongue [see English Language], 
but beyond these there is a still larger number of words 
possessing roots common to English and to those lan- 
guages which have by no means come from them ; these 
words have descended into all the tongues alike from the 
common Aryan speech, which wo are bound to assume. 
Even Sanskrit, the oldest language known, must not he 
regarded as the parent of all the other Aryan languages, 
fur there are some peculiarities in Teutonic and in Grieco- 
Latin speech which are evidently older than Sanskrit. So 
also Latin, in so many things the successor of Greek, yet 
in some points has retained forms which Greek has lost. 
This particular form of error has been peculiarly prolific of 
mistakes up to our own day. 

We may conclude this article by tracing one root into 
its ramifications in English. Let us take the Aryan root 
#\/wit), with the son so of “to see,” and hence to “know.” 
This root wo are sure ncai'ly represents the primitive speech 
of tlie great Aryan or Indo-Gcrmanic family, while yet it 
dwelt undivided in the plateau of Central Asia. [See 
Aryan.] Tliis root wo find in Sanskrit as vief-, to know; 
in Greek as id- (anciently vid with the digamma) and md-, 
to see and to know ; in Latin as vid-, to see ; in French as 
voir, to see, vue, sight ; in German as wissen, to know ; in 
ijothic and the earliest English as wUan, to know. These 
six forms of the root give a crowd of English words, of 
whieh the following are the most important: — 

Sanskrit, vedas (books of wisdom), vedantist. Greek, 
idea, ideal, ideology. &c.; idol, idolize, idolatrous, &c.; 
kaleidoscope, &c. ; spheroid, ellipsoid, asteroid, &c. Latin, 
vision, visible, &c. ; visor, provisor, &c. ; visit, visitation, 
&C. ; advise, revise, supervise, &c. ; advice, device, &c. ; 
provide, divide (these point to -a lost Latin meaning of 
“know” as well as “see”); evidence, evident, 
French, envy, envious, &g. ; view, review, &o, ; pnrvey, 
survey, &c. ;iKni8e, disguise, &c. German, wise, wisdom, 
; wistful, &C. ; wizard, &c. Gothic, wit, witty, &c. ; 
vrit, to wit, &e.; wltan, the Old English assembly of 


wise men ; ” y-wis, twit, witch, bewitch, &o. ; wicked, 
&C. The last seems far-fetched, but is perfectly authentic; 
a wicked man is one who has become micca'd, made like a 
wicca or witch, and wicca in its older foim is tei^ga, the 
“ knowing one.” If the “ &c.” in the above be filled out, 
the list will be surprisingly ample, for “ idea” and “idol” 
represent certainly ten words each, and other branches 
would count even more. 

Pending the far-off completion of the great English 
dictionary of the Philological Society (the first port of 
which appeared in 1884, under the editorship of Dr. 
A. J. H. Murray), the best books on English etymology 
are Professor Skeat’s excellent etymological diclionaricH 
(London, 1883)— the smaller of which, an independent 
work rather than an abridgment, is within the reach of all ; 
Earle’s interesting and valuable “ Philology of the English 
Language” (Oxford University Press, 1882); and Hens- 
leigh Wedgwood’s etymological dictionary. 

XT'ZXL, King of the Huns, a personage in the Nios- 
LUNGRN-LiEi), as Well as in other middle-age German 
poems and myths, is now usually considered to be no other 
than the famous Attila, whoso historic personality is 
under this name enlarged and added to as seen through 
the mists of romance. Sec also Bruniiii41>, CititiEMtiiLD. 

XUBCE'A, SGRZPOS, or NKGBOPONT is an island 
of tlie Mediterranean, lying along the coasts of Attica and 
Bceotia, from which it is separated by the Euripus, a very 
naiTow channel, over which a bridge has been thrown, con- 
necting the island with the mainland. It is 90 miles in 
length in a north-west direction, and 80 miles in extreme 
breadth ; but in one part, between Alivori Bay and Port 
Pcti'ics, it is scarcely 4 miles across from shore to shore. 
The only towns are Chalcis and Karystos; the former is 
situated where the island approaches nearest to the main- 
land, and the latter at the southern extremity of the island, 
at the bottom of a bay bearing the same name. 

The island generally is elevated, and contains among 
its mountains some of the highest in this part of Europe. 
Mount Delphi rises on the eastern shore to the height of 
57 2ft feet above the sea, and its summit is scarcely over 
free from snow ; Elias uf Karystos, at the southern extrem- 
ity, is 4606 feet high; Mount Khandhili, 8767 feet, and 
Teleihrius, 3100 feet, are both on the western shore noii;h 
of Chalcis. I'hc general formation of these mountains is 
gray limestone, with much clay-slate. The level tracts on 
the island arc not extensive. On the northern coast, 
opposite to Thessaly, is the fertile plain of Oroos, the 
ancient Hesticeotis, Between Cape Politika and Chalcis 
is the fertile plain of Egripos ; and there are a few other 
small plains. To the southward the plains are generally 
cultivated with corn and olives, but those to the northward, 
called the Plains of Orcos, are more particularly devoted 
to the vine, from which a light red wine is made, which is 
the common beverage of the Greeks, and forms a staple 
article of the trade. Cotton is also planted to the northward. 

The passage between Thessaly and Enbosa is called the 
Trikiri Channel, from the town of that name at the east- 
ern entrance to the Gulf of Yolo, and is about 4 miles in 
average width. In the Gulf of Talanda, so called from the 
town of that name on the Boeotian shore, there is an 
amazing depth of water under Mount Tclethrius, where, 
for about 12 or 1ft miles, there is no bottom with 220 
fathoms within half a mile of the shore; but from this 
point the water shoals gradually towards Chalcis. 
Near the base of Tolethrius there are hot springs, of the 
same kind as those at Thermopylse, but more dsundant. 
From Chalcis southward to Karystos there are only two 
villages, Aliveri and Stura, in the bajrs called respec- 
tively from their names. The bed oi this part of the 
channel is level, but compared with the northern it is 
shallow; the general depth is from 85 to 40 fathoms. 

The mountains are said to contain copper, and tlie 
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marble quarries near Karystos have long been famous 
(Strabo, p. 44G). The soil favoured by tlio diversities of 
climate which such a variety of elevation ailbrds is capable 
of yielding the productions of tropical as well ns of more 
northern regions, and of supporting a much loi-ger popu- 
lation than now occupies the land. The island abounds in 
sheep of an excellent breed. In the mountains are abund- 
ance of wild hour and deer, and the plains are oveiTuii with 
hares and rabbits. Among the trees arc the olive, oak, fir, 
chestnut, walnut, mulberiy, and Oriental plane. In the 
whole island there is not a stream desenung the name of 
a river into which the smallest boat' could enter, and the 
inhabitants gciicrally supply themselves with water from 
wells. 

The breadth of the Enripus, a part of the strait near 
Chalcis, is diminished by a rock in mid-channel, on which 
a fort is built, which divides it into two channels ; that 
towards the inahiland, though rather the hi under, is only 
practicable for small boats, as there is not more than 3 feet 
of water at any time. Between the I'ock and the walls 
of Chalcis is a distance of 33 feet, and the least depth at 
the highest water is 7 feel. It is hero that the extra- 
ordinary tides take place for which Chalcis was formerly 
so noted : at times the water runs as iiiiich ns 8 miles an 
Itour, with a fall under the bridge of about 1} feet; but 
what is most singular is ilie fact that vessels lying 150 
yards from the bridge arc not in the least alTccted by this 
rapid. It remains but a short time in a <juieHc«nt state, 
(•hanging its direction in a few mimitijs, and almost iimne- 
ditttcly resnming its velocity, which is generally from 4 to 
5 miles an hour either way, its greuleat rapidity being, 
however, always to the southward. The results of three 
months' observation, in wliieh tlu^ above plieuomeiia WTre 
noted, ailbrded no sufficient data for reducing them to any 
regularity. 

About 500 u.C!. Euboea bocaiiie a kind of dependency of 
Athens. But in 445 b.c. it revolted, and rcricles recov- 
ered possession of itr the towns of Euboea were reduced to 
the condition of tributaries to Athens, and an Athenian 
colony was settled at Oreos in the tenitiory of Ilestia'otis, 
the fertile plain on the north const of the island. This 
island was of great importance, to the Atheiiiiius ; it fur- 
nished them with eorn, :uid supplied tluim with horses. 
During the Peloponnesian War, aftijr the defeat of the 
AtheiiiaiiH in Sicily, another general revolt uf Euhera took 
place, and the island placed itself under the protection of 
Lacedoemon, but afterwards returned to the Atlnmian 
allegiance when Athens had recovered its indc]>cndeiice. 
Its subsequent history is of little importance;, and it fell 
under Buman dominion with the rest of Crcece. 

Ill the dismemberment of the Eastern Empire by the 
Latins or Franks the Venctiniis obtained possession of 
Enhosa, which they called Negropont, a barbarous name, 
probably doj-ived from the town of Egnpos, a corruption of 
Enripns, built on the ruins of Clinlcis, and from tho word 
^^ponto,” meaning the iaidge which united it to the main- 
land. The Venerians lost tho island in 1470, when the 
Turks took tlie capital, Negropont, and massacred all the 
inhabitants. The Venetian doge and General Morosini 
blockaded it in 1688, but after a determined siege were 
obliged to rc-emhark with great loss. The people of 
Kubcea took part in the revolt of the Greeks against the 
Turks, and tlie island now forms pai*t of the kingdom of 
Greecdi 

SU'OAliYNy a sugar obtained by fermentation from 
melitoso, or eucalyptus sugar. It is dextro-rotury and 
non-fermentable . Th e formula is OeHjsOo. 

SUCAliYP'TUSy a genus of Austr^ian plants, consist- 
ing of lofty trees, with a volatile, aromatic, oily secretion 
• in their leaves, and a large quantity of astringent resinous 
mailer in their hark. They belong to the alternate-leaved 
division of Mybtacejb, and are distuiguished from other 


genera by their corolla being absent, and the limb of their 
calyx consolidated into a hemisphorioal or conical cap, 
which is thrown off when the stamens expand. 

This genus occurs in tho Malayan Archipelago, but is 
chiefly Australian, and, together with tho leafless acacias, 
gives a most remarkable character to tho scenery. The 
species* exist in great profusion, aud form the lai'gest trees 
ill tho forests of Australia. * 

No trees in the world so constantly or rapidly arrive at 
gigantic dimensions. They commonly attain a height of 
200 feet, and instances arc known of their having attained 
a height of 350 fcot. Their timber is highly useful for 
domestic and other purposes ; being so soft at first as to 
render the felling, splitting, and sawing up of the treo when 
gi*een a very easy process, aud when thoroughly dry be- 
coming as bard us oak. Gum-tree is the universal name 
among the colonists for the Eucal 3 rptu 8 , and has<,ariscn 
from the large quantity of an astringent gum-liko juico, 
resembling gum-kino in its qualities, wliicli all the species 
yield. The gum yielded by Eucalyptus resinifera is con- 
sidered by druggists as not inferior to tlie kino which tho 
Pterocarpus, or red Saiidc'rs-wood of India, produces. 
At Moreton Bay and in parts of Tasmania a kind of manna 
is yielded by certain species. 1'licir bark is often extremely 
hard, w'hcnce some speei(*s, especially Eucalyptus resini- 
fora, arc called iron-bark trees by the colonists. The 
Blue Gum-tree and some others have the singular pro- 
perty of throwing it off in white or gray longitudinal strips 
or ribbons, which, banging dowm from the branches, have 
a singular effect in the woods. The leaves, instead of pre- 
senting one of their surfac^^s to the sky mid tho other to 
the earth, as is the ease with the trees of Europe, are often 
arranged with their faces vertical, so that each side is 
equally exposed to light. 

Much attention has of late years been given to tho 
medical properties of the Eucalyjitus, and it is found to bo 
an exirelhmt remedy against the toxic effects of the mlas- 
luatn of marshes in unheulthy districts. In Corsica and 
Algeria large plantations of them have been formed. They 
Imvc also been veiy plentifully planted in the unhealthy 
Gainpngna around Homo, with remarkably salutary effects ; 
and it is hoped iu course uf time that their influence will 
ciTecinaliy banish the dangerous malaria, and ixmdcr this 
district at all times of the }’ear Ihorouglily habitable and 
licaltliy. There is no doubt that tho great quantity of 
water absorbed by the Eucalyptus from the soil has the 
most beueffeial effect in draining it. But besides this, it 
seems probable that much of tho aromatic essential oil 
contained in the leaves is oxidiaed, and, as a result, per- 
oxide of hydrogen is produced, wdiich is fi very active disin- 
fectant Several preparations arc made from tho tree, and 
are found useful in intermittent fevers, consumption, 
rheumatism, scrofula, &c. 

SU'CHABIST. See Communion. 

KU^CLID (^Eukleides) is the name of two most distin- 
guislied Greeks, one a geometrician, the other a philosopher. 

EuciJi> OF Alexandria, the father of geometry, 
exists for us almost only in his famous collection of pro- 
positions and demonstrations. That a small work (as far 
as its mere size is concerned) should still be an excellent 
text-book in its subject, after sixteen centuries have elapsed 
since its writer’s death, proclaims its author as a man of 
the highest genius. Euclid is believed to have been a 
Greek, but is only known as residing at Alexandria under 
the first Ptolemy (823-283 b.c.) Besides the immortal 
** Elements of Geometry,” Euclid has left a fine musical 
treatise On tlio Divisions of a String,” the best existing 
explanation of the Pythagorean system of music. A divided 
rule being placed under a string (t.e. a Monochord^ 
Euclid shows the relation of the Octave, EifUi, Fourth, 
Third, &c., to the ground-tone of the string, and derives 
the whole laws of harmony and of the fonnatioa of scales 
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from tbo rosnlta obtained. Another lino treatisOf but upon 
that directly oppoidte view of nrasic which is due to Aris- 
tozenus, and which admits modified intervals for the sake 
of greater smoothness in melody [see Tempbramumt], is 
also ascribed to Euclid by virtue of that well-known rule 
whereby everything tends to cluster round a great name; 
but besides the absurdity of a innn advocating contrary 
systems, the mosf cursory reader can detect the work of 
the merely practical musician, yielding theory to what is 
pleasant to the ear, who wrote the Introduction to 
Music,” and the skilled geometrician, whose ‘‘ Divisions of a 
String ” look at music purely as a branch of mathematics. 
Further, we liavo ii “Phenomena” (Astronomical), an 
“Optics,” and a special troatiso on “Reflected Light” by 
this consnramatc master. The accuracy and variety of 
Euclid's knowledge is wonderful evon at this day. His 
wurki^were collected and published complete in folio at 
Oxford, 170i-i. A characteristio anecdote of Euclid has pro- 
vided the world with a proverb to be found in every civilized 
nation. After a demonstration by Euclid, which Ptolemy 
liad failed to grasp, the king asked the man of science. 

Rut could not geometry bo made easy ? ” and met witli 
tho stern tnith in reply, “ O IHolcmy, llierc is no royal 
road to knowledge.” 

Eucui> OP Mkoaua, the philosopher (450-380 b.c.), 
was a pupil of Socrates, and oxt(>iidcd the new method of 
dialectics in a school which he founded at Megara after the 
death of his master in 399. Megara is only 20 miles from 
Athens, and many of Socrates' disciples followed Euclid 
thither. The enthusiasm which Socrates extated is shown 
in nothing better than in tho perfectly authentic account 
of Euclid's connection with him. Althongli the disciplo 
was a thoroughgoing Eloatic, and was perpetually being 
reproved by the master for over-subtlety or sophistiy, yet 
he niglit after night risked his life to coiitimio the contest 
in which he was always the vanquished. At this time 
Megara and Athens were at .such strife that a decree of 
death existed against any inliabitant of Megara found in 
Athens ; and Euclid had therefore to traverse most of the 
20 miles by night disguised as a female, and leave 
Athens again before daybreak, in order to converse with 
Socrates. Plato and the chief Socralists took refuge with 
Euclid for a time during the persecution at tho time of tho 
great t(!achcr's death, after courageously staying to bid 
him farewell (sec tho “Pliaalo ” of Plato); and when Plato 
returned to Athens soino went with him, others remaining 
with Euclid. His teaching, as represented by Diogenes 
Lac'itius, consisted chiefly in the lofty doctrine that God 
is the only good ; He is the One^ the UnalterMe — all else 
is imperfect, partial, and transitory. God is to be regarded 
in various aspects, sometimes as the supreme Wisdtm 
(Providence), sometimes as the supremo TntelligeHce^ some- 
times os the Divinity simply. Rut nothing else than God 
can be said tnily to exist. This conception of God as the 
supremo good is eminently Socratic. Socrates always 
attacked the promises of his opponent in debate ; Euclid, 
on tho c ontrary, always attacked his conclusions. 

an instrument invented by Dr. 
Priestley, and originally employed by him in ascertaining 
the parity of atmospheric air obtain^ from various places 
and under different circumstances. The use of the eudio- 
meter, termed cudiomotiy, has been extended to aU gaseous 
mixtures, especially for determining the amount of oxygen 
which they contain. 

The principle upon which tho use of the eudiometer de- 
pends, so far as atmospheric air and oxygon gas are con- 
cerned, is that of exposing them to the action of some 
substance, 'whether solid, fluid, or gaseous, which, on 
account its affinity for oxygen, combines with it and 
leaves the ^with which it is mixed unacted upon. 

* The eumometer invented by Dr. Priestley was extremely 
simple. ^ He filled a phial with water, and displaced 


water with the gaseous mixture to be examined ; the volume 
of this being noted, it was transferred into an air-jar. An 
eqnal volume of nitric oxide was added to it, and they re- 
mained together a few minutes. When this part of the pro- 
cess was over tho gas was transferred to a graduated glass- 
tube. After noting the volume of the gas, the result was- 
expressed in measures and decimal parts; thus, when equal 
volumes of common air and nitric oxide were mixed, and 
they afterwards occupied tho space of one volume and two- 
tenths, Dr. Priestley, in speaking of thn air so tested, said 
tho measures of the test wore 1*2, or the standard of the 
air was 1 *2. 

Numerous attempts have been made to render the eudio- 
metrical application exact and certain by Cavendish, Fontana, 
Ingenhoux, Surdinani, Dalton, Gay-Lussac, Henry, Thom- 
son, Davy, and others. Tho eudiometer of Scheole was a 
graduated glass tube containing a certain volume of air, 
which was exposed to a mixture of sulphur and iron filings 
made into a paste with water. De Martd, instead of using 
sulphur aud iron, employed a solution of sulphuret of 
potassium prepared by dissolving sulphur in a solution of 
potash. Guyton employ(>d sulphuret of potassium also in 
his eudiometer, but he used it in a solid state, and applied 
heat to expedite its action. The eudiometer of Seguin ia 
a glass tube filled with and inverted in mercury; a small 
piece of phospliorns is pul under the open end of tho tube, 
and by its lightness ii immediately rises to the top of it, 
where it is melted by tho approach of red-hot iron. A 
measured portion of the gas to be examined is then passed 
into the tube ; the phosphorus inflames 6n each Addition 
of the gas, and the mercury rises, owing to the conduiisa- 
tioii of tho oxygen. The quantity of the residual gas is 
determimjd by transferring it into a graduated tube, and 
tho dillereiice between tho quantity submitted to experi- 
ment and that left after it indicAtes that of tho oxygen 
ahsoi'bod. Berthollet also employed phosphorus in his 
eudiomoter ; hut instead of heating it, as in the method 
described above, he allowed combination to take place be- 
tween it and the oxygem by slow combustion. Dr. Hope, 
Dr. Henry, and Mr. Fepys employed a eudiometer in 
which the test liquid was either a solution of iron impreg- 
lated w ith nitric oxide, or a solution of sulphuret of potas- 
sium. Volta's method of determining the quantity of 
oxygen contained in gaseous mixtures is by means of com- 
bustion with a known volume of hydrogen gas; for it 
having been ascertained that when a mixture of oxygen aud 
hydrogen gas is fired onc-third of tho diminution is owing 
to the condensation of oxygen, it remains for us only to- 
observe tho measure of tho contraction of volume to ascer- 
tain that of the oxygen which wras present. Various iihmIi-.s 
of cirocting this have been devised by Volta, Mitsclierlich, 
Dr. Uro, &c. 

Dobereinor has suggested a eudiomeh'ical process, founded 
on his curious discovery of tho property which sp«)ngy 
platinum possesses of causing the combination of oxygen 
and hydrogen gases. In this eudiometer the combination 
occurs wltliout explosion, and yields results of great 
accuracy. Dolweiner found that when the spongy plati- 
num was mixed with certain substances, so as to prevent 
its immediate and explosive action, it caused the oxygen 
and Ijydrogcn to combine with moderate rapidity. Dr. 
Henry and Dr. Turner employed modifications of this 
process. Pyrogallic acid is now generally employed for tho 
absorption of the oxygen where explosion with hydrogen ia 
Inadmissible. Eudiometers of a complicated and elaborate 
form are largely used in the volumetric analyses of gases. 

SUDOXXUr HBRSSY, Vm vras the opinion 
promulgated by Eudoxius, a patriarch of Antioch in the 
fourth century, tbat tbo Son possessed an independent 
mind, as apart from that of the Father, and that it waa 
possible, if not indeed probable, that variance might exist 
between them. 
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XUDOX^US of Cnidus, the famous city of Asia Minor, 
was one of the most distinguished men of ancient Greece. 
He was equally celebrated as an astronomer and a geome- 
trician; he exhausted the limited medical knowledge of the 
time, and enjoyed great repute as a legislator. He flour- 
ished about 850 b.c., as we know from the Roman adop- 
tion of his improvement of the calendar in about fifteen 
years from tliat date. The Roman year had been vexy 
irregular, varying from 804 to over 86(> days, and farmers 
were compelled to work more according to the seasons ; the 

farmer's year” was the Egyptian solar year of d65| days 
as arranged by Eudoxus. Ho derived his philosophy from 
studies under Plato himself, and bis astronomical and 
medical knowledge from the priests during a residence in 
Egypt Strabo at the conimeiicemeiit of our era saw and 
admired the then existing observatory of Eudoxus. To this 
discoverer is assigned the first coherent doctrine of the true 
easterly motions of the sun and moon, and the motion of 
the planets, and the first account of tlio stars as distinct 
from them. Aratus in his “Phasnomena" is held to have 
dozielittlcmoro than versify the existent works of Eudoxus. 

Eudoxus of Cyzicus (about IBO b.c.), one of the early 
navigators and geographers, migrated to Egypt, and served 
under Ptoleuy Eucrgetes in journeys to Indio. Ho sailed 
to Spain round Africa fronT Eg}’pt (Red Sea), but- vainly 
endeavoured to accomplish liis return by that rout. The 
usual course was naturally from Alexandria, along the 
Mediterranean. 

lEUXR'GXTBS. Sec P'roLEilkY. 

XVOSNX. PRINCIB, the victor of seventeen pitched 
battles with no defeat of importance — the greatest general, 
in fact, except our own Marlborough, of his time — was by 
birth a Frenchman. Francois Eugene de Savoye was born 
at Paris in 1G68, his father being the Count of Soissons 
and his mother the celebrated Olympia Mancini, niece of 
Cardinal Mazarin. The Count of Soissons was grandson 
of the Duke of Savoy. As the countess his mother fell into 
disgrace with Louis XIV., and was forced to fly to Brussels, 
Eugbiie's prospects at the court of the Grand Monarqne 
were blighted. Ho had studied for the clergy, and was 
known by the nickname of ** Le petit abbe,” but soon found 
his taste, in spite of a somewhat weakly body, lay towards 
the profession of aims. When he applied respectfully fur 
a company- iu a regiment of cavalry Louis somewhat con- 
temptuously refused him. Eugbne left Franco in 1683 
with an undying hatred. His mother's bitter enemy, the 
minister Louvois, said triumphatitly, ^4Ie shall never return," 
but ilie youth retorted, “1 sliall though, and that with 
arms in my hands!" Never was a promise so religiously 
kept. Eugbne went direct to Vienna, was received with open 
anns by the emperor, and sent on a trial campaign against 
the Turks. His daring and his capacity at onco warranted 
his being put in command of a regiment. All his life he 
wae perfectly reckless of his own safety. During his 
career he was wounded no less than thirteen times on the 
field of battle, sometimes very severely indeed. By the 
time he was twenty-five lie had become a general, and com- 
manded as such at the first siege of Belgrade in 1668. 

In 1690 Prince Eugbne went to Savoy as ambassador 
from Austria, and induced tlie duke to take arms against 
France. At first this brought disaster upon his relative, but 
as soon as the prince himself took command his militaiy 
genius began to display itself, and his campaign of 1691 
was the Brst of the series of almost unbroken victories 
which continued throughout his life. In three campaigns 
he drove the French out of Savoy, and in retmn penetrated 
into Dauphind. Probably the illness of the Duke of 
Savoy, whid) necessitated a retreat, alone saved France from 
much greater disaster. Louis XIV. was so alarmed that 
•although some years before a decree had been issued eon- 
fiemning to perpetual exile all Frenchmen continuing to 
serve in foreign armies he uevertheleBS offered Eu^ne 


secretly tlie baton of a marshal of France and a handsome 
pension — gifts only offered to he scornfully thrown back by 
the prince. Savoy, however, being gained over by like arts, 
Austria had nothing more to do in that direction for the 
time, and Eugbne was sent against the perpetual enemy, 
the Tnrk. He gained the splendid victoxy of Zentha on the 
Theiss over the sultan in person (1697), and after some 
farther campaigns reduced him to sue lor peace at Car- 
lowitz, 1699. Of this surprising Zentha victory the histo- 
rian of Frederick the Great says (vii. 6), ^^Eugbne's crowning 
feat; breaking of the Grand Turk's back in tliis world: 
who has staggered about, less and less of a terror and 
outrage, more and more of a nuisance growing unbearable, 
ever since that day." In 1701 he was again in Italy, 
enjoying success after success over the French. In vain 
did Marsha] Villeroi replace Catinat: he was only driven 
to shut himself up in Cremona. Hoi'e he was attjicked 
by night by the prince. Villeroi was taken prisoner, but 
I^ince Eugbne could not hold good his brilliant assault. 
Vendomo replaced Villeroi, and got so far oa to be able to 
dispute tlie victory of the sanguinary fight at Luzara (1 7 02). 

The famous Marlborough (Bavarian) campaign began iu 
1704. The two commanders had unfeigned respect for each 
other, their habits and modes of strategy were harmonious, 
and some of the best examples of the military art are found 
in tlicir combined victories. The war was still, as with 
Engine's previous campaigns, that of the Spanish Suc- 
cession; for as the grandson of I.iOuis XIV. had as- 
sumed the crown of Spain as Philip V., the imminent 
danger to Europe from this concentration of power in the 
Bourbon family had united Austria (who claimed the 
succession herself), England, and the States of Holland 
in one grand alliance" against France. Blenheim, 1704, 
saw one of the greatest triumphs England ever gained 
fall to Marlborough seconded by Eugene. Unfortunately 
the BuccGSH of Vendomo in Italy in the prince's absence 
caused his instant recall, greatly to the annoyance of himself 
aud of Marlborough. At Oassano, 1705, Prince Eugene 
was badly wounded, and bis army, left without a leader, 
was severely handled ; but he took a splendid revenge in his 
raising the siege of Turin with 30,000 men, though tlie 
French under tlio Due d'Orldans numbered no less than 
80,000 (1706). Here again he was badly wounded, and 
fell into a ditch, but continued to direct the fight. Italy 
was irrecoverably lost to France, and Prince Eugene him- 
self was proclaimed governor of Lombardy, 1707. 

His second campaign with Marlborough was in the Low 
Countries. Here the allied generals, each ably assisting the 
other, gained the victory of Oudenardo in 1708 over the 
Duke of Vendomo, and took Lille soon after in spite of the 
heroic defence of Marshal Boufflers. Tournay fell next year, 
and though Villars was entrenched at Malplaquet in an 
apparently impregnable position, Marlborough and Engine, 
with a fearful loss (20,000 hors do combat against 8000 of 
the French), drove him before them in a manner truly sur- 
prising. But such a victory is too costly : Malplaquet 
ruined their power for active campaigning for the rest of 
the year; as for the Dutch infantry it had in fact entirely 
disappeared. In 17 10, however, the prince took snccessively 
Douai, Betbune, and Aire. The next year saw Engine 
in London pleading hard with Queen Anne not to cany 
out her threat of withdrawal from the alliance. But as 
Charles VI., the claimant of the Spanish crown, had now 
succeeded to the throne of Austria, it is manifest that bis 
victory would give the Austrian house the preponderance 
England had dreaded in the case of France. In vain 
Marlborough pleaded, and the lords were on his aide- 
new peers were created till there was a majority. At the 
same time, in December, began the duke's proseention 
by the Commons on the charges of peculation |pd embezzle- 
ment, which, as in the case of Lord Bacon, made a great 
man a criminal lor doing only what was the acknowledged 
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cnstom (truly, a veiy bad one) of hia office. Engbne and 
the Dutch continued the war alone, but the latter were 
defeated at Denain (17i2) before Eugene and the Auetriana 
could get to their assistance, and withdrew in their turn 
from the alliance. Eugbne still tried even single-handed for 
a year or two to cope with France, but he was magnani- 
mous enough himjielf to advise his master the emperor to 
make peace as s^n as he found his strength insufficient 
(peace of Rastadt, 1714). 

In 1716 ho was once more in the held against the Turks, 
whom he utterly defeated at Peterwardein. The next 
year saw the grand victory of 40,000 men under this great 
general against a force of at least six times their number. 
In 1718 the Turks agaui sued for peace at Passarowitz. 

In 1720 began the long weaiy years of diplomatic busi- 
ness over the promulgation of the Pragmatic Sanction’* by 
the emperor, and its acceptance by the various European 
ntates — destined to fail so fatally, notwithstanding all the 
pains spent upon it; and Eugene, as Carlyle tells us in his 
humorous account of the whole transaction, bore much of 
the brunt of this work. Eugene dictated and signed his 
name (in three languages, ^ Eugenio von Savoye*) to these 
square miles of dull epistolary matter — probably taking 
^Spanish snuiT when be had done. For he wears it in both 
waistcoat pockets; has, as bis portrait still tells us (mouth 
always open), given up breathing by the nose. The bright 
little soul with a flash in him as of heaven’s own lightning, 
but now growing very old and snuffy.” (“ Frederick,” v. ii.) 
8 uch a portrait shows us in masterstrokes Engine as he 
was in those days. The prince succeeded in his dreary 
task, but we fancy welcomed his appointment to the army 
of the Rhine in 1788 as a relief. A quarrel with France 
had arisen over the election to the throne of Poland, and 
brought about the resumption of hostilities. Eughno was 
now seventy, and the campaign, though clever, is chiefly 
remarkable in that Frederick the Great, as be told tho 
Princo de Ugne, first saw service in it. He laughingly 
pointed out that he, the arch-enemy of Austria, had won bis 
apurs under her banners ; and spoke with the truest respect 
of Eughne as tho greatest captain of the age. Peace was 
signed daring the year, and at last this warrior was suffered 
to repose. Prince Kugdne died at Vienna in 1786. 

He had amassed a considerable fortune (which he left 
to the Princess of Savoy, his niece), but always used his 
position nobly. His protection of Rousseau, and the large 
collections of scientifle and artistic objects which he found 
time to make, show him to have been superior to his age in 
other respects than as a captain. The so-called ** Vie de 
P. Eugene, dcrite par lui-m 6 mo,” is really by the witty 
Prince de Ligno, and is a good deal embellished. It is 
fiurly accurate, however, and is most entertaining. 

SUOB'IOA* a genns of plants of the order Mtr- 
TAcsLiB. The genus contains over 700 species, but, 
according to Bentham and Hooker, these will probably bo 
reduced to about 500. It is confined to the hot and 
tropical parts of the world, and extends from the Moluc- 
cas and Ceylon to Silhot and the foot of the Himalyas. 
Eugenia is characterized by the four-parted calyx; the 
pe^, of the same number, inserted on ime calyx ; stamens 
numerous ; ovary two or three celled, with sev^ ovules in 
each ; fruit inferior, having one or two cells, with one or 
two seeds. 

The most remarkable species of this genus, and one of 
the few which it is necessary to notice, is the Allspice, 
Pimento, or Bay-berry Tree (Eugenia Pmento^, It is a 
native of South America and the West Indian Islands, 
especially Jamaica, and from being cultivated there is 
often called Jamaica pepper. The tree is very handsome, 
often 80 feet high, and much resembles the clove tiee in 
the form and %ppeaTanoe of its leaves as well as in habit. 
It is cultivated with great care in Jamaica, and abounds 
on the hills on the north side of the island. The trees are 
VOL. V. 


formed into regular walks, and begin to hear when three 
years old, but are not in perfection until they have been 
planted seven years. They thrive best in rooky lands, or 
in a rich soil having a gravelly bottom. A single tree bee 
been known to yield 150 lbs. of the raw fruit, or 100 lbs, 
of the dried spice ; but the crop is uncertain, and plenteous 
perhaps only once in five years. The tree has b^n intro- 
duced into and flourishes in the southern parts of India. 
The berries, being the valuable part of the tree, require 
care in gathering as well as drying. Their fragrant odour 
and flavour ai‘e thought to resemble a mixture of cinnamon 
cloves, and nutmeg — hence the name of Allspice. The 
leaves and bark also have warm aromatic properties. 

Eugenia Michelii is a Brazilian species cultivated in 
Martinique, whence it is culled Cerisier de Cayenne^ as it 
yields a small edible fruit. 

XUGB'NIC ACID or BUOBBOL, an oily acid ob- 
tained from oil of cloves. It is also found in oil of cin- 
namon. It is a colourless oil, of specific gravity 1’076, 
boiling at 242® C. (467® Fahr.) It has a strong odour 
and tuste of cloves. Tho formula is CioHisOg. It forms 
an ether called eugenic ether (Cj 8 H 20 O 2 )t and a number of 
well-defined salts called engenates. 

BUOB'NXUS was the name of fonr popes. 

St. Kugenius, a Roman, was elected in 654 in the room 
of Martin I., whom the Emperor Constans II. had hanished* 
He continued tho contest begun by Martin against the 
Monothelite heresy, faiAured by tho court, till his death 
in 657. 

Eugkmius II., styled “ father of the people,” was also 
a Roman. He reigned from 824 to 827. He ascended 
the throne of St. Peter in a time of such abnses, inclnding 
a dispute over his own election, that the Emperor Louis 
the Good sent his son Lothairo to Rome to refoipai them. 
At the same time Eugenins was forced to acquiesce in tiie 
emperor’s settlement of the right of electing the popes as 
belonging to the nobles of ^me, and in the demand that 
the pope before confirmation of his election should swear 
fidelity to the representative of the emperor* A general 
council was held at Rome for these and other matters. 

Eugenius III., of Pisa (1145-58), was abbot of the 
Cistercians and a disciple of St. Bernard. St. Bernard 
was the great advocate of the temporal sovereignty of the 
popes, and it was quite as bis Jriend that Eugenins was 
elected. He is remarkable as possessing the respect of the 
Romans for his private virtues while they steadily resisted 
his authority as sovereign, and refused him permission to 
reside at Rome. When he was elected Arnold of Brescia 
was preaching the liberty of the state at Rome, and the 
senate went so far as to shako off their allegiance to the 
pope, restore the old constitution of the republic, and 
elect a ** patrician.” Eugenins had to retire to Viterbo 
and thence to France, where he held councils at Rheims 
and elsewhere, in 1X48. In 1149, by the help of Roger of 
Sicily, be entered Rome by force of arms, but had to leave 
it again almost at once. The Emperor Barbarossawas about 
to restore him to his authority when he died, 1163. The 
Romans buried him in the Vatican with every mark of 
personal respect. In his reign Gratianus, a Benedictine 
monk at Bologna, drew np his code of canon law (Decretnm 
Gratiani), largely extending the claims of the papal autho- 
rity in ecclesiastical matters. 

Kuobnius IV. (Gabriele Gondolmieri, of Venice), 1431 
to 1447, had a stormy and chequered pontificate. Hie 
predecessor, Martin V., had summoned the famous Council 
of Basel, and this council met in 1481, and continued to sit 
year after year, growing more and more anti-papal in its 
tone. Its objects were the reconciliation both of the Hussites 
and of the Greek Church, and tho usual “ reform of the 
church.” Eugenins, originally a Celestine monk, a hard and 
narrow dogmatist and a firm hater of heretics, was shocked 
to learn that the council was preparing to treat with the 
28 
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HuBsites. lie therefore dissolved the council and sum- 
moned another for Bologna in 1488. But the council 
disregarded the authority of the pope, and backed up by 
the emperor even summoned him to appear before it. Of 
course the Bnmmons was disregarded, whereupon the 
council declared the pope gnilty of schism. Eugenius 
yielded so far as to withdraw his bill of dissolution. In 
1484 he had to fly frign Borne to Florence in disguise, 
for the Golonna fanuly, which on bis accession he had 
despoiled of its possessions on an accusation that they 
were improperly acquired through tlie last pope (who was a 
member of the family), had regained power, and held Borne 
at its mercy. In 1437 Eugenios desired the council to 
come to Ferrara to meet the Greek emperor and patriarch, who 
were coming to discuss the terms of reunion with Borne as 
the price for assistance against the Turk, now at their doors. 
The council not only refused, but once more summoned the 
pope before it, on charges of simony and schism. Euge- 
nius retorted by excommunicating the fathers of Basel, and 
annulling their decrees, and summoned a council of bis own, 
while the Council of Basel at the same time formally deposed 
Kogenins and elected Amadeus of Savoy in his stead as 
Felix V. The Council of Ferrara met 1488, and the emperor 
John Paleeologus II., with tlio patriarch of Constantinople 
and many Greek bishops, &c., attended it. The -plague drove 
the council afterwards to Florence. After discussions of 
minute theological differences which threatened to become 
interminable, a solution was arriySli at (1439) which each 
-party understood in his own sense, and which was repudi- 
ated by the Greeks so soon as they returned home and 
understood the use the Bumans were making of their con- 
cessions. The attempt at reunion made in this unwise 
manner has apparently for ever driven the “Orthodox” 
and the “ Catholic ” churches asunder. In 1443 the Council 
of Basel sepoiated, promising to meet again later, and the 
King of Aragon forced an entry into Borne for the pope, 
whose fortunes began to mend; and in 1447 iBnuas 
Sylvias Kccolomini (afterwards Pope Pius II.), by trans- 
actions which will not boar examination, and which cer- 
tainly involved alteration of state documents among other 
evil practices, induced the whole of Germany to declare 
against Felix V., the anti-pope. But Eugenius Uv^ only 
long enough to sign the treaty of reconciliation with the 
Emperor Sigismund, and was candid enough to admit with 
his last breath that it hud been better hud ho spent his life 
among his early companions of the cloister. As for the 
anti-p«po and the Coundl of Basel, they submitted to 
Nicholas V., the legitimate successor of Eugenius, and 
Nicholas in return ratified the acts of the Council of Basel. 

The conduct of Eugenius is in most important particulars 
of his life quite indefensible. If wo cannot fmrly charge 
upon him the acts of ^ncus Sylvius, yet the bringing of 
the Greek emperor to Ferrara, as if to a council of the 
whole church, and the whole conduct of those intricate 
and somewhat unworthy negotiations between the churches, 
are not honourable in modern eyes, and met their just re- 
ward in failure. So also the shameful advice to break 
tlieir oaths which Eugenius gave to the Poles and Hun- 
garians, then in treaty with the Turks, though at first it 
gained a temporary success for the Christians, only resulted 
in their utter defeat at Varna (1444), with great slaughter 
(which included the King of Poland and the papal legate), 
und left all Europe in abject terror at the rapid progress 
of the Tur kish arms. 

glT Hg ' wriiafgii*, the system of explaining away 
myths and miracles by natural causes, in order to banish 
the supematnral element from religion ; derived from the 
Sicilian philosopher Enhemems, who taught this doctrine 
at the court of Macedonia about 816 b.c. According to 
Euhemems the gods were originally great and good heroes, 
whose powers and virtues had become magnified as seen 
through the mists of time. A like explanation of the 


miracles in the Bible is offered by a oertaln school of biln 
Heal criticism, but is not now in much favour. It Is felt 
that in most cases euhemerlsm offers more diffionlties than 
it reconciles, and the questioner must choose usually between* 
belief or denial. 

BU'UCBt UBONAIUD* one of the first of mathema- 
ticians, was born on the 16ih of April, ^707, at Basel, in 
Switzerland. His father, Paul Euler, was the Calvinistio 
pastor of the neighbonring village of Bieohen. Euler 
studied at Basel University under John Bernonilli. 

The Academy of Sciences at St Petersburg was then 
rising under the patronage of Catharine I., who Invited 
several philosophers to her capital. On the xetiromont of 
Daniel Bernouilli, Euler was appointed professor of mathe- 
matics under Peter I. in 1788. He found it convenient 
at this time to apply himself intensely to study and the 
production of scientific essays, not more from his uttural 
ardour for the sciences and the incentive of an increasing 
reputation, than from a desire to avoid the political in- 
trigues which, under a suspicious and tyrannic^ minister, 
then agitated Russia. This is the period of his clever bat 
shallow researches in music. [See Consokanob.] Upon 
the fall of Biron ho gladly accepted an invitation from the 
King of Prnssia to visit Berlin, and assist with his advice 
on certain matters involving calculations. 

The Princess of Anhalt-Dossau, being desirous to profit 
by the presence of Euler in Berlin, requested to be favoured 
with instruction on the known facts in the physical sciences. 
To this vrish he fully acceded on his return to St. Peters- 
burg in 1766, by publishing his celebrated work, “ Letters 
to a German Princess” (1768-72). 

In consequence of his uncesusing application to study, 
Euler had the misfortune to lose the sight of one eye in 
1785, and in 1766 that of the other; he, however, con- 
tinued his valnable researches, some of his family acting as 
amanuenses, and his powers of memory are said to have 
boon wonderfuUy increased even in his old age. He died^ 
in 1788. The number of Euler’s printed works is enor- 
mous, and many others are still only in manuscript. 

BU'MXNSS of Cardia, a town in the Thracian Cher- 
sonese, was an important actor in the troubled events 
which for a long period followed the death of Alexander 
the Great. Being early taken into tbo service of Philip of 
Macedon, ho serv^ him for seven years, and Alexander for 
thirteen, in the confidential office of secretary. He also 
displayed great talent for military affaiiB throughout tbo 
Persian campaigns, and was appointed governor of Fapbla- 
gonia and the coasts of the Euxine at Alexander’s death, 
u.c. 828. He is the only one of Alexander’s officers in whose 
conduct any appearance of gratitude or disinterestedness 
can be traced. When war broke ont between Ptolemy and 
Perdiccas, in 821, ho was appointed by the latter to the chief 
command in Asia Minor to resist the expected invasion 
of Antipater and Cratorns. The latter he defeated, but 
the death of Perdiccas in Egypt tlircw the balance of power 
into Antipator’s hands. The task of reducing Eumenes 
was assigned to Antioonus, by whom he was defeated 
and put to death, b,c. 816. Eumenes was an admirable 
soldier, brave, full of resources, and of unbroken spirita 
Those parts of Diodorns Siculus (book xviii.) which relate 
to him, and Plutarch’s Life, will be read with pleasure 
by all who are fond of military adventnre. 

Eumbniss, King of Pergamus (n.o. 197-169), was son 
of Attains, king of Pergamus, and was a hearty ally of the 
Roman republic. To reward him for his support against 
Antiochus, the grateful Romans gave him Mysia, Lydia^ 
Phrygia, and the Thracian Chersonese, nusing him from 
the condition of a petty sovereign to that of a powerful 
monarch. Pergamus became a great city under him, with 
a library rivalling that of Alexandria. * 

XUHliN^lDXS (Gr., the kind goddesses), a namo 
given to the Erinyes or Furies, whoso business it was to 
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aven^ dreadful oriine^ disobedifnce to parents, pexjniy, 
murder, &c., upon eartlL They were called the kind god- 
dosses as the^ Eoxine 4m called the ** hospitable sea,” in 
direct opposition to the fact, lest they might be provoked 
to anger by the insult of naming their true character, and 
necessarily in the very name appearing to condemn it. 
JEschylna calls thepi “Daughters of Night.'* Their names 
vvere Tisiphone, Aleoto, and Megnra. I.ater representa- 
tions depict them as serious, grave maidens, but the ori- 
ginal type is more nearly that of the Gorgon, with smoky 
ludr, sometimes winged, usually black-robed. Golonos, near 
Athens, had a grove sacred to the “ nameless goddesses.** 

aUUOL'PIDJB, among the Greeks, the name of an 
important order of priesthood, whose duty it was to super- 
intend the Elensinian festivals. The name was derived 
from Eumolpus, king of Thrace, who was appointed priest 
of Certs by Ereehtheus, king of Athens ; and the sacred 
of fice re mained in his family for 1200 years. 

BUNl'GEDJE is a family of marine worms belonging 
to the order Ebrantia, leading a wandering predaceous 
life. The body is very long, and the segments that bnild 
it np are exceedingly nnmerous and narrow. The head 
is distinct. The organs of mastication attain in these 
animals the highest degree of development. The eversibie 
pharynx, the so-call^ proboscis, is armed with several 
pairs of homy jaws, articulated with each other, and ap- 
proximated beneath so as to rest on a sort of under lip of 
a similar horny texture. The first and second segments 
have no lateral outgrowths (paraj>odia) or feet The others 
have feet composed of only one brunch, and furnished with 
two cirri, and with spines as well as bristles. These latter 
arc both simple and compound. The branchise are arranged 
along the hack in the form of comb-shaped filaments, 
whose colours vary in hue according to the habitation of 
the worm. The eyes are sometimes very distinct and two 
in number ; at others they are scarcely discernible. The 
nnteunie vary in number and size, in some species being 
long, and five, seven, or even nine in number; while in 
others they are short, and only two or three. OtW species 
again have none at dl. Tho species arc not very numer- 
ous. Some species of the genus Eunice attain a great 
size, Euniae gigantea attaining a Icngtli of 4 feet, and a 
British species, Eunice sanquinea^ being 2 foot in length. 

SUKO'MIUS, one of the chiefs of tho Arian sect dur- 
ing the greater part of the fourth century, was a native of 
the town of Dacora, in Cappadocia. At Antioch ho was 
ordained a deacon, and a^ut SCO he was elected bishop 
of Cyzicus. The divinity of Christ was at this period 
tho ail-absorbing subject of ecdesiastical controversy, lu 
defence of unmodified Arianism Eunoniins exerted a high 
degree of natural ability, asserting the impossibility of two 
principles in a simple substance, one of which is generated 
from the other and exhibits the relation of a son to his 
father. The divine essence, ho said, is necessarily char- 
acterized by oneness and indivisibility ; tho persons of tho 
Godhead, like the divine attributes of wisdom, justice, 
mercy, &c., are merely the names of ideal distinctions of 
the one Supreme Essence, as considered in its different 
relations with exterior objects, and it is a contradiction 
and manifest absurdity to suppose this simple essence to 
consist of a plnrality of principles or parts. Eunomins 
still acknowledged a Father, Son, and Holy Spirit, but the 
Father as supreme, eternal, and distinct; the Son as 
generated from the Father, and the Holy Spirit as 
generated from tho Son. Eunomins experienced a great 
severity of persecution without swerving in any degree 
from the Arian tenets with which he commenced his 
career. He was thrice banished from his episcopal see ; 
first by Constantins to Phrygia, then by Valens to Mauri- 
tania, and lastlf by Theodosias I. to the island of Naxos; 
however he died in peace, at a very advanced age, in tho 
year 894. Most of his works ore lost. 


SU'NUCll (Gr. eunwhuB, a castrated male; literally, 
one who has the care of a bed). It was usual among 
the Persians to' intrust the care of thdr wives and 
daughters to such persons. Tavernier tells us that in the 
kioj^om of Bhutan 20,000 eunnohs were annually made 
in his time to sell to other nations ; and the seraglios of 
the East are prindpally served and guarded by them to 
the present day. The Christian emperors of Rome forbade 
the practice of making eunuchs. In Italy, however, till 
a recent period, it was kept np on children intended to 
supply the operas and theatres of Europe as singers. The 
Council of Nice condemned those who from excess of zeal 
made ennnehs of themselves. Persons so mutilated wore 
not admitted into holy orders. 

BUON^YMIN, tho active principle of the Euongmui 
europeuif or spindle-tree. It is used in medicine as a 
cbolagogne. It is a crystallino resinons substance, soluble 
in ether and alcohol, but insoluble in other. 

XUON'YBinS. See Spindlb-tbee. 

XI7PATO*&lA, a seaport town situated on the west- 
ern side of the Crimea, 38 miles W.N.W of Simferopol, and 
34 from Sebastopol. It was formerly known as Koslov, 
when subject to Turkey; but now it belongs to tho Russian 
Government of tho Taurida. It has a large harbour, a 
custom-house, hospital, and Tartar school; and a consider^ 
able trade is carried on. During tho Crimean War it 
acquired some celebrity, as being the place near which the 
allied troops of England mid France effected a landing, and 
which afterwards became their great military depot. 

BUPATO'BIUBC, a genus of plants belonging to the 
order CoMPOSixiB. Eupatorium cannabinum (hemp 
agrimony) is a native of Europe, and is mostly found on 
tho banks of streams. It is a common plant in the British 
isles. The stem is about 8 feet high, and has a slightly 
aromatic smell. The whole plant is bitter, and was for- 
merly employed in medicine as a tonic and febrifuge. 
An infusion of this plant is said to be tho common medicine 
of the turf diggers in Holland against the ulcerations and 
diseases of the feet and legs to which they are subject. 
The expressed juice, when taken in large quantities, pro- 
duces both vomiting and purging. Eupatorium perfoUa- 
tum (thoronghwort) is a native of North America, in 
meadows and boggy soils. All parts of this plant aro 
intensely hitter, and a decoction of the leaves has been re- 
commended by American physicians os a valuable tonic and 
stimulant, and used as a substitute for Peruvian bark in 
tho cai*o of intermittent fever. In large doses the infusion 
or decoction of the whole plant is emetic, sudorific, and 
aperient It is used with advantage instead of the infusion 
of camomile fiowers in working off emetics. Efqfoiorium 
Ayapana is originally a native of South America, on the 
right bank of the river Amazon, from whence it has been 
introduced into the East Indies. An infusion of this plant 
is used in Brazil as a diuretic and diaphoretic. It has 
also been employed as an antidote aguust the bites of 
venomous serpents and insects. Other spedes of Enpa- 
torium possess medidnal properties. Eupatorium aro^ 
maUcum and Eupatorium odoratum have very fragrant 
roots; Eupatorium perfoUatum and Eupatorium rotundi^- 
folium have been employed in renal diseases and in con- 
sumptioHj 

XU'PHXBnSM is simply, as its original meaning in 
Greek imparts, a softened expression of an offensive phrase. 
Tho “domestic institution** of America was a dedded 
euphemism for “ slavery.** 

XUPBOR1B2A, a genus of plants giving its name to 
an extensive and impor^t order, Euphobbiackac. The 
species have cither a common leafy appearance, or they are 
nearly leafless, with their stem excessively succulent, so as 
to resemble Cacti. Those with the former character aiw 
natives of most parts of the world, and are the only kinds 
found in Europe. Tho aucculent species duefiy appear 
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in the hottest and driest countries. Barren nncnltivatcd 
places in the plains of Hindustan, and the arid regions of 
Asia and the north of Africa, are their favonrite stations; 
in the Canaries, on volcanic soil, Euphorbia canariensia 
forms great bashes with arms like candelabras. From 
Cacti, which some of these plants much resemble, they are 
readily known by their spines, when they hare any, not grow- 
ing in clusters, and by th^ir emitting, when punctured, an 
abundant discharge of milky juice. This in a concrete 
state forms what is called the gum-rcsin, or rather resin, 
called Enpborbium, an acrid, corrosive, most dangerous 
drug, principally furnished by Euphorbia ojficinarum^ 
Euphorbia antiquorum^ and Euphorbia canariensis. The 
same properties exist in the herbaceous leafy species, 
diffused in some, concentrated in others. Euphorbia 
Lathyris^ a common weed in cottage-gardens, where it is 
called cupcr-spurge, yields from its seeds an oil of the most 
violent purgative nature. In this genus the flowers are 
collected together within a cup-shnped organ, the involucre, 
one female flower in the centre, consisting of an ovary alone ; 
the others are male flowers, consisting each of a single 
stamen. Thus each collection of flowers looks like a single 
flower, and the involucre like a perianth, but each stamen 
can bo seen to be jointed to a stalk wMth a seaje at the base. 
The fruit consists of three single-seeded carpels. 

BUPBORBIA'dLS, an order of plants, with uni- 
sexual flowers and tricoccous fruit, belonging to the Mono- 
ciiijAMYDiciK. tlussicu placcd them among his diclinous 
dicotyledons; nevertheless there are many strong marks of 
resemblance between them and malvaceous, cclastraceous, 
and even elieagnacoous plants. The number of Euphor- 
biacese is very considerable. Tluy vary from trees of the 
largest size to minute herbs of only a few weeks* duration, 
and from Laving both calyx and corolla biglily developed 
to the total absence of those organs. In fact they arc 
(ioustiuit in scarcely anything except the short character 
assigned them above and in their stmsible properties. 
Acridity, a virulent corrosive property, which sometimes 
is so concentrated as to render them most dangerons 
poisons, and sometimes so diffused as to be of little import- 
ance, with all imaginable intennediate qualities, exists 
throughout the order. Hence some arc fatal, others drastic 
or purgative, and some simply laxative. They also occa- 
sionally secrete a farinaiH^ons substance, which being 
sepai'ated from the poison is valuable for the food of man, 
as in the Cassava. 

Among the dangerous species of this order are the Man- 
diineel; the Excoecaria, which derives its ominous name 
from its juice producing blindness; and the Euphorbias, 
that yield eupnorbium, castor-oil, and oil of Tiglium. 
Among other products may be named cascarilla, the bark 
of a Croton; turnsole, afforded by a Grozophora; caoutchouc, 
the produce of Htvea Guyanensis (JSiphouia efasfica), 
U ura cr qdlans, and others. 

BUPBOR^BIUBI, improperly called a gum or gum- 
resin, since it is entirely destitute of any gum in its com- 
position, is the concrete juice of several species of Euphorbia, 
either exuding naturally or from incisions made in the 
bark. Mndi of the article found in British commerce is 
obtained from the Euphoi'bia canarknaisy while that which 
occurs on the Continent is obtained from Euphorbia offid- 
narum^ Euphorbia antiquorumy and other African species, 
p^icnlarly from Euphorbia resiniferoy called by the Arabs 
Dergranse. The branches of this plant are used in tanning, 
and to it morocco leather owes its peculiarities. By the 
most recent chemical analysis euphorhium seems to con- 
sist of 88 per cent, of resin, and 22 per cent, of euphorbon. 
together with mucilage, nudates, and mineral compounds. 
The resin is the active principle, and differs in some respects 
from most other resins. 

Euphorhium is a powerful acrid substance, causing 
irritation and inflmmation of the parts with which it 


comes in contact, and by lympathly affecting the nervous 
ystem. Delirium and stnpor aj^roaching to apoplexy 
luve followed the inhalation of the Hast When swallowed 
t causes, in small doses, vomiting and purging; in larger 
doses it produces inflammation of the stomaesh, and some- 
times proves fatal. It is now little used, even as an 
external application to produce vesication or ulceration, 
except by veterinary sarins. 

RUPHOTIDE. See Gabbro. 

BUPHRA'TESf a river of Asiatic Turkey famous from 
the earliest period of the world's bistoiy. It is formed by 
the confluence (about 89° N. lat, 89° E. Ion.) of two rivers, 
the Murad and the Kai'a-sn. The former of these rivers 
rises near the inountains which encircle Lake Von; the 
Kara-su rises near Krzerenm; and both flow through very 
hilly regions. Their point of junction is about 4000 feet 
above the level of the sea. A few miles below this the 
Euphrates precipitates itself through a gap in tlie moun- 
tains which extend from east to west between the Murad 
and the Upper Tigris. In this part of its course the 
stream is hummed in by lofty pn^cipices and interrupted by 
rocks and small rapids. Forty-five miles below Sumcisat 
(the ancient Sanutaata') the Euphrates is navigable for 
vessels drawing 4 fuut of water. After emerging from 
this mountainous region it flows through the great plain of 
Syria, taking first a south-western then a south, and finally 

Ronth-uastem direction, about the thirty-sixth parallel 
of latitude. It mmntains this course until it falls into the 
Persian Gulf. From Sumeisat to Hit it has a rocky bed, 
but thence to its junction with the Tigris its course is 
through almost stonclcss desert. In this latter part of its 
course there are sevei'al great canal works for the purpose 
of watering the country between the Euphrates and Tigris, 
among which is the Saklawiah Canal Tlirough tlie break 
in the banks caused by the canal the whole country west 
of Bagdad is flooded. 

The Euphrates is here only 18 miles distant from the, 
Tigris. Kcar this part are the remains of three other 
ancient canals which formerly nnitod the two rivers. From 
the monnds of Mohammed the Euphrates flows across aflat 
barren country to Hillah, 50 or 60 miles distant from Bagdad. 
From Hillah to a bifurcation a short way above Lamlnm 
the volume of water is materially diminished by canals of 
irrigation. Here it is that the pestilential Lamlum marshes 
are situated; they are the ancient Paludea ChaldaicL 
At 57 miles from Karayiin tlie Euphrates is joined by the 
Hai, the branch which diverges from the Tigris at Kut-el- 
amarali; and 78 miles further on it receives at Kurnali 
the waters of the Tigris. The distance (by winter) from 
the remotest sources of the Tigris to Kumoh is about 
1146 miles, but the Euphrates is nearly twice as long os 
this. The united rivers form one tidal channel, known bv 
the name of tlie Shat-el-Arah, about half a mile wide. 
Five miles below Kumah it is joined by the Kerkbah. From 
Kumali to Basrah is 40 miles, and thence to Mohammerab, 
where the Karun joins the Shat-el-Arab, 28 miles. Between 
Knmah and Basrah the river has an average breadth of 
600 yards with a depth of 21 feet; between Basrah and 
Mohammerab, a breadth of 700 yards and a depth of 
80 feet The current below Knmah is 2 miles an honr 
during the flood and 8 during the ebb tide, and the river is 
navigable for large vessels of war. Between Eurnah and 
Mohammerab the river forms five large islands. 

The name Euphrates is said to be derived from the 
Greek aiphraineiny to exhilaxate or make glad, because its 
waters, like those of the Nile, fertilize the adjacent lands. 
Its banks were in ancient times the seat of many noble 
cities, llio small mean town of Hillah occupies a minute 
portion of the site of the once mighty Babylon, *^the glory 
of kingdoms, the beauty of the Chaldees* Excellency;** Hit 
(the ancient /a or AeopoUi)^ Anna (the ancient Anotho), 
Kerkisiah (Cercusium), and Bir are among the other 
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towns on its banks; bik Bussorah or Basrah, on the Shat- 
el-Arab, is at present me only existing large city. It re- 
ceives the waters of cJ|nparatively few rivers. 

The valley of the Euphrates was surveyed by Colonel 
Cbesney in 1835-87, with the view of its affording a very 
accessible and direct highway to India. The overland 
route and the Spfiz Canal have successively shelved the 
project, but the Euphrates Valley route has still very warm 
advocates. 

XU'PBUXBM is the name given to an affected style of 
talk of Elizabeth’s day, first rendered popular by Sydney’s 

Arcadia,” but exaggerated past endurance in Lyly’s 
'^Euphues, or the Anatomy of Wit,” whence the term 
euphuism. Tho name of Euphues is due to Ascham’s 

Schulomaster,” and means quickwitted. Scott, in The 
Monastery,” has given an excellent burlesque of euphnism 
in til# character of Sir Piorcie Shafton, a man of quaint 
conceits and verbal antitheses. But Scott’s caricature has 
too often been taken for a representation. This is most 
mifair to Lyly, whose “ Euphues,” though disfigured by the 
mannerism alluded to, is notwithstanding an earnest and 
even religious appeal in favour of a wise education, and of 
firmness under the trials and temptations of life. Whole 
pa ges o f the little book are made up of Bible texts. 

liU'PlOMX, a hydrocarbon, commonly present among 
the products of destructive distillation, particularly those 
from wood, coal, and bones, as in wood-tar, coal-tar, and 
bono-tar, especially the latter. It is a colourless liquid of 
low refraction and of agreeable odour. Its specific gravity 
is 0*650. It boils at 116® Fahr., and evaporates rapidly 
in the air. It is inflammable, and consists mostly of 
hydride of amyl (CgHu), It is insoluble in water, but 
mixes with alcohol, ether, and oils. It is a good solvent 
for sulphur, caoutchouc, and fats, but not for resins. 

BUPLSSXOP'TXBA is a group of insects forming a 
suborder of Orthoptuka. This group is distinguished 
by having the hinder pair of wings folded both transversely 
and longitudinally. The last segment of the abdomen is 
provided with a large movable forceps. Tho upper wings 
or togmina are veiy short, leatheiy, and without veins. 
The antenmearo slender, threadlike, and vary in the number 
of their joints, from twelve to forty. Ocelli are absent. 
This group contains only one family, Forficulidoo or Ear- 
wigs. 

XURX, a department in the north of France, formed 
out of a portion of Haute Normandie, is bounded N. by 
the department of Seine-Inf5rieure, £. by tlioso of Oise 
and Seiue-et-Oise, S. by those of Eure-et-Loir and 
Ome, and W. by Calvados. Its greatest length from 
oast to west is 65 miles, from north to south 60 miles. 
The area is 2249 square miles, and the population in 1882 
was 864,291. 

The department presents a varied succession of well- 
cultivated fields, fanxis inclosed with hedgerows, large 
forests, hills of moderate elevation, rivers, bustling manu- 
facturing towns, ancient castles, a few marshes in the 
south-west, and a small extent of coast along the em- 
‘bouchure of tho Seine. The surface on the whole is level ; 
the highest elevations, Mont Boti near Pout-Audemer, and 
the roc&y promontory of Quillebeeuf, are not more than 800 
feet above the sea-level. Tho department belongs entirely 
to the basin of the Seine, which river crosses it from S.E. 
to N.N.W., and divides it into two unequal portions. On 
the right bank of the Seine, and between the Andolle and 
the Epte, lies the richly cultivated territory of the Norman 
Vexin and the forest of Lyons. On the left bank of the 
Seine there is a series of five 'plains, which in most In- 
stances consist of a dry soil, and have no water-courses 
except riie rivers that bound them. 

The department takes its name from the Eure, which, 
rising in the department of Ome, runs from north-west to 
south-east into the centre of tho department of Eure-et- 


Loir, whence turning north-east it passes Chartres and 
Mmntonon* From this last town it runs nearly due noi*th 
till it reaches the boundary of tho department, along which 
it runs for a few miles in a north-east direction, and again 
turning north it passes Pacy and Louviers, and enters the 
Seine on the left hank near Pont-de-VArche, after a coarse 
of 98 miles. This river was fonneriy navigated from 
Chartres to the Seine, bat only that portion of it which Is 
within this department is now navigable. Tho articles of 
transport along tho Enre are salt, timber, and furi-wood. 
Its principal feeders are — the Vesgre, which joins it on the 
right bank near Ivry ; the Blaise, which joins it on the left 
bank below Dreux ; the Avre or Aure, which flows from the 
department of Omo along the confines of Enre and Euro- 
et-Loir, and enters the Eure at the point where that river 
becomes navigable ; and the Iton, which, rising in the cast 
of tho department of Ome, near the monastexy of La 
Trappe, flows north-east into the department of Eure, 
passing Bretcuil and Damvillo; below this last-named 
town it has an underground conrse for 9 miles, but re- 
appears through numerous springs near Conches, and 
passing Evreux enters tho Eure at Planclies, after a 
course of 72 miles. The other rivers are— the Rille, which 
rising in Ome flows in a northern direction through this 
department, passes Beaumont, Brionne, and Pont-Andemcr, 
from which to its entrance into the Seine it is navigablo 
for large barges ; the Epte, which rises in Scine-Inf5rieure, 
tiows in a southern direction along the eastern boundary 
of tlie department, and joins the Siune on the right bank 
a little above Vernon ; and the Andclle, which rises near 
the source of the Epte and flowing south-west enters the 
Seine from tiic right bank, nearly opposite Pont-do-l’ Arche. 
On the two last-mentioned streams are several important 
iron-works ; tho other rivers drive the machinery of a great 
number of corn-mills and paper-mills and factories. 

Tlio extensive cultivation of com in tho plains gives 
them a rich but monotonous appearance. The roads, as in 
all parts of Normandy, are lined with rows of apple and 
pear trees. Besides corn of all kinds, more than enough 
for the consumption, hemp, flax, apples and pears for 
cider, plums, cherries, teazles, weld, leguminous plants, 
and garden stuffs are abundantly gi'own. Horses of the 
Norman breed ore reared in considerable nnmbers ; sheep 
are numerous, and esteemed for their flesh. The best fat 
cattle brought to tho Paris markets are from the ricli 
pastures of Boumois and Lieuvin. Hogs of large breed are 
reared in great numbers. Fonltiy is abundant, and of 
excellent quality. Tho vineyards of the department are 
for the most part confined to the valleys of the Euro, the 
Iton, and the Seine. The annual produce of cider is esti- 
mated at 80,000,000 gallons. Tho most common trees in 
the forest are oak, elm, beech, maple, and birch. The 
long rows of lofty poplars in the neighbourhood of the 
Seine are a characteristic feature in the scenery. Farma 
range from 30 to 800 acres. The farmhouses and fami 
buildings are mostly built of wood, and covered with tiles 
or thatch. The dwellings of the poorer classes are built 
of wood and clay, and thatched. 

Tho department is rich In iron ore; building stone, 
millstones, and paving granite ai*e quarried ; fullers’ earth 
and potters’ clay are found. There are mineral springs at 
various places in the department. The manufactures con- 
sist of fine and coarse woollen doths, linen, thread, calico, 
paper, printed cottons, cotton yarn, cutlciy, tape, cotton 
hosiery, blankets, carpets, wind instruments, horn and box- 
wood combs, glue, nails, pins, liardware, &c. There are 
twenty-five furnaces and fonndries for tho manufacture of 
iron, glass-works, numerous flour and paper mills, dye- 
houses, falling-mills, marble-sawing works, sugar refineries, 
bleaching gronnds, important copper fonndries, adne works, 
and a great number of tanyards. The exports are com- 
posed of the various agricultural and industrial prodnets 



• EUKE-ET-LOIB. 


858 


EURIPIDES. 


nAmed ; the imports, chiefly of the raw material required 
in the numerous manufactures, and of colonial produce. 
There arc 698 wind and water mills, and 727 factories of 
diflercnt kinds in the department. 

The department is crossed by tweke governmental, 
twenty-six departmental, and forty-seven parish roads. 
It has great fadlities for communication by the Seine, and 
by the Paris and Rouen Railway, which has 84 miles of its 
length in this department, all, as far as Pont-do-rArchc, 
on the left bank of the Seine. From this line two branch 
railways have been made, one from near the Vernon station 
through Evreux and Conches, the other from near Pont- 
de>ri^clie to Bernay, where it meets the former, and is 
continued through Lisieux to Caen. 

The climate is variable and moist, but healthy and tem- 
perate; winds from the south-west and the north-west 
prevail ; fogs are frequent ; from ninety-five to a hundred 
days in the year are rainy. 

The department is divided into the following arrondisse- 
monts, viz.: — Evreux, Louviers, Lcs-Andolys, Bernoy, Pont- 
Audemcr. The capital is Evreux. 

JEURB-XT-LOIR, a department in Franco formed out 
of parts of Orleanais and Maine, is botiiidcd N. by the 
department of Eure, NJE. and E. by Seiiie-ct-Oise, S. by 
Loiret and Loir-et-Chcr, and W. by the departments of 
Sarthe and Omo. The districts of Orldanais included in 
the department are — Beauce, which covers all the cast an(\ 
part of tlie south of the department, and a portion of which, 
about the city of Chartres, took th(3 name of Chartiuin ; 
and Dunois in the south-west, of which Ch&tcaudun was 
the capital. The west of the department, including the 
arrondissement of Kogent-le-liotrou, and a portion of that 
of Dreux, consists of a part of Haut Pcrche and Perchc- 
Thimerais, districts of Maine, which bad Nogent-lc-Rotron 
and Ch&toaunouf for their respective capitals. Its length 
from N. to S. is 68 miles ; its breadth vaiies from 57 to 
86 miles. Area, 2117 square miles; population, 280,097. 

The department lies high up on tJie waterahed which 
Bonds its rivers to the Buy of Biscay and the English 
Channel. The surface is in general level, the Beauce dis- 
tricts consisting of vast plains destitute of water-courses, 
springs, and trees ; but the south and west of the depart- 
ment is more diversified, and presents hills, well-watered 
valleys, and in some places ponds and marshes. It takes 
its name from the two rivers that drain it — ^tbe Eure, 
described in the last article, and the Loir, which rises in the 
department, and drains its south-western districts, receiving 
the Thironne, the Ozanne, the Conne, and the Ybro. The 
only other river is the Uuisne, which just enters the west 
of this department. None of these rivers are navigable. 

The soil in all the eastern and southern parts is fertile, 
well cultivated, and admirably adapted for growing wheat. 
The com produced in these districts is of the best quality; 
it is for the most part sent for the supply of Paris, La 
Beauce having been at all times considered the granary of 
that cajtttal. In the Perche districts the culture of bread- 
stuffs is joined to that of apples for making cider, which is 
more agreeable than the cider of Normandy, but not so 
strong. Here the farms are divided by hedges, and the 
oount^, having vineyards on the hill-sides and a toler- 
able clothing of trees, is called the “ covered country,” to 
distinguish it from the bare plains of Bcance. Wheat, 
i 7 e,s^&ley, oats, leguminous plants, teazles, weld, fiax, 
hemp, &C., are grown. Hops grow spoiitaiieoasly in some 
districts of this department. Oak and birch are the pre- 
vailing trees of the forests. Horses are bred by the farmers 
of Perche ; homed cattle are deficient in numbers, owing to 
the small extent of grass land t the sheep oro valued for the 
fineness of their wool ; pigs and poultry are numerous and 
' abundant Of gome there are h^s, rabbits, red and gray 
partridges, plovers, lapwings, &c. The rivers contain carp, 
trout, pike, and crayfish. 


The villages and hamlets of Beauce are hnilt of clay and 
thatched, and are in general far awt. In Perche they are 
built of clay and stone, and covei^d with tiles, staves, or 
sometimes with heath; but in this district the hamlets 
ore very numerous. Tho people of the plains are called 
Beaucerons ; tho people of Perche are ci^ed Percherons. 
The peasants of both districts commonVi'' wear tho blouse 
and the heavy sabots (wooden shoes). The costume of the 
women of Perche is neat and picturesque ; the women of 
Beauce, though dothed in more costly stuffs, are not dis- 
tinguished for taste in their costume. 

The department is essentially agricultural, and, except 
in the arrondissement of Dreux, the manufactures are not 
very important Tho number of wind and water mills for 
the manufacture of flour is 684, and 400 of these are 
driven by the waters of the Eure and the Loir. Along the 
course of tho Avre or Aure there are important papef-mills 
belonging to tho Messrs. Firmin Didot. Thoro aro also 
numerous other paper-mills, tanning and fulling-mills, 
cotton-spinning facitories, five iron forges and furnaces 
(whicli are supplied with ore partly from tho mines of tho 
department, and partly from those of Eure), and other 
factories and workshops of dificront kinds. Besides tho 
articles indicated flannels, serges, druggets, blankets, linens, 
sieves, and woollen hosiery are manufactured and exported. 

A great number of caps are knitted of the flne wool of 
Beauce or of Spain, and sent to Orleans, where they are 
dyed of different colours, and form an important article of 
export. The imports are wine, brandy, timber, wool, cloth, 
colonial produce, &c. Stone, marble, granite, and gypsum 
aro quarried. Marl is very abundant, and is used for 
manure. Brick-clay and potters’ clay aro found. There 
are mineral springs near Chartres, and in tiie park of 
Ferte-Vidame. 

Tho climate is healthy ; tho temperature is not subject 
to sudden changes. The heat of summer is seldom op- 
pressive; the winters are cold and dry; fogs aro not , 
unfrequent ; a good deal of snow falls in tho winter ; and 
tho crops often suffer from hailstorms. The prevailing 
winds are the east and west. The west wind blows at 
times with such violence as to carry the sea-birds into tho 
middle of the plains of Beauce. 

The department is divided into four arrondissements — 
Chartres, Chfttcandun, Dreux, and Nogent-le-Rotron. 
Chartres is the chief town. 

EURIP'XDES, the great Greek dramatist, is said to 
have been bom at Salamis in b.c. 480. His father, 
Mnesarclms, and his mother, Clito, seem to have been 
Atlienian citizens of tho poorer class. Euripides devoted 
liiimielf early to the study of philosophy in the sdiool of 
Anaxagoras, as well as to that of eloquence under Prodicus. 
He is said to have commenced writing at the age of 
eighteen ; and in tho conrso of a long life he composed 
seventy-five tragedies, or, according to other authorities, 
ninety-two; and notwithstanding the satirical attacks 
which in the author’s own time they sustained from such 
as were exclusively attached to the elder tragic school, they 
secured him for all succeeding ages a place beside its two 
great masters. When upwards of seventy years old he 
accepted the invitation of Archelaus, king of Maoedon, and 
went to live in tranquil retirement at his court. He is 
said to have died in consequence of being tom by tho 
king’s hounds. 

Of the numerous tragedies of Euripides nineteen sur- 
vive— a much larger proportion than has descended to us 
of the works either of ASscbylus or Sophocles. The 

Electra” of Euripides, one of the least m^torions of his 
extant plays, affords the dearest means of comparison 
between his most prominently distinctive features as a 
dramatist and those of his two great predboessors, this 
being the only instance in which we have a piece from each 
and dl of tho three composed npon the same historical or 
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mythologioAl subject I ** Orestes** is more vigorous and 
more afl^ting than thi Electro.’* For moral sentiment 
and unaffected yet o#rpowering pathos his ^^lon,** his 
**Iphigenia in Aulis,*’ and above dl his AlceBtiB,** ‘are 
peculiarly distinguished. He found subjects especially 
suited to the development of his finer powers in the purity 
and sanctity of the youth from whom the first of these 
three tragedies is named, in the unsuspecting innocence of 
the heroine of the second, and in the tender yet resolute 
devotedness of connubial affection portrayed in the third. 
The “ Hippolytns ** and the “ Medea,” exhibiting all the 
romantic violence of irregular and vehement feminine 
passions, are among the greatest and most successful 
works of this dramatist. Euripides aimed at actuality in 
his work. His diction as well as his characters are nearer 
real life tlian that of Sophocles, and still more than that of 
dfischyluB. At the same time he does not scruple to treat 
the gods with a somewhat irreverent hand, as when Herakles 
comes forth half-tipsy in the “ Alcestis,** &c. A pleasant 
suhacid flavour of philosophical free-thought pervades his 
tragedies. See farther Greek Drama. 

The ** Cyclops ** of Euripides is the sole remaining speci- 
men of the BoJtyric drama, so called from the chorus of 
Satyrs which formed an essential part of its composition. 
It seems that the satyric drama was never acted but as a 
kind of shorter and lighter aftcr-piccc, for which purpose 
it appears to have been very constantly employed, each 
tmgic trilogy being almost invariably accompanied by one 
of those shorter and lighter prodnetions. Notwithstanding 
Its burlesque ingredients, the tra^c character was so for 
preserved in the satyric play, that the subject appears to 
have been always historical, and the action partly scrions, 
though with a fortunate catastrophe. The piece of Euri- 
pides has for its subject the adventure of Ulysses with 
Polyphemus, as related in tho Odyssey, with the addi- 
tion of Silenns and his satyr hand; the characters are 
accurately discriminated and consistently maintained ; and 
the nature of the plot produces such natural contrasts and 
oven blendings of the ludicrous with the horrible, as above 
all things else render this drama unique among the Grecian 
remains. 

Tho editions of Euripides are numerous. The last com- 
plete editions are by Eirchhoff (Berlin, 1856), Paley (1858), 
and Nanck (I^ipzig, 1857-G9). The editions of separate 
pl ays ar e also numerons. 

li0R *ITlL See Felsitb. 

XUltO'PA* a Phoenician princess, daughter of King 
Agenor, was so lovely that Zeus himself stooped from 
lieaven to woo her. The Greek myth runs that ho mingled 
with the herds of Agenor in the form of a white bull, so 
gentle and so finely formed that the maidens could not 
resist springing on his hack to ride. But when the bull 
felt that he bore Europa, he plunged into the sea and 
awam from Asia to Crete, The children of Zens and 
Europa were Minos, the famous lawgiver of Crete, Bbada- 
mantiius, and Sarpedon. The first two were among the 
inflexibly just judges of the shades in Hades. Europa 
snarried the King of Crete, who acknowledged her sons by 
Zeus, and brought them up as hi^ own. The myth of 
Europa and the hull is a favourite one with statuaries. 
As Crete was held to belong to Europe, the princess is 
co nsider ed to have given her name to the conHnent 

SUKOPIS is one of the five large divisions of land 
into which geographers divide the globe, and which they 
call continents. It forms the north-western part of the 
Old World. The surface is calcnlated to cont^ about 
3,700,000 square miles. 

Europe is bounded on the K. by the Arctic Ocean, and 
is separated from America by the Northern Atlantic, which 
washes its nestem shores, and from Africa by the Mediter- 
iranean Sea. The bonndary-line which divides Europe from 
Asia is only in part indicated by nature. This line runs 


through the Archipelago, the Straits of the Dardanelles, 
the Sea of Marmora, and the Straits of Constantinople, 
to the Black Sea, which is traversed by it. It then tra- 
verses a line, rather vaguely defined, along the Cancasns, 
and through the Caspian Sea, tiie Ural River, the Ural 
Mountains, and the river Kara. The Rnssian government 
however, having territory both in Asia and Europe, alto- 
gether disregards the Ural Mountains as a boundary in 
her administrative system. 

The most northerly point of Europe is North Cape, in 
71** 10'; the moat sonthorn is Punta do Tarifa, in Spain 
(SG'^N. lat.); the most western is Capo La Boca (0° 28'); 
and the most eastern point is in the Ural Mountains, 
west of Ekaterinburg (60" 20' E. Ion.) But some of the 
islands extend further south and west than the continent. 

A straight line drawn from Cape St. Vincent to the mouth 
of tlie river Kara on the Frozen Ocean gives the greatest 
length of Europe, about 3400 miles ; and another drawn 
from Capo Matapau to Cape Nord Kyn is 2400 miles. 

Progress of Discovery, — Homer, who lived abont 1000 
years r.c., was acquainted with the conutries round the 
^gean Sea or Archipelago and on the south coast of the 
Black Sea. Abont the sixth century n.c. the Greeks began 
to form settlements in the sonthem parts of Italy and on 
the island of Sicily. In the time of Herodotus (450 b.c.) 
tho conntries un each side of the Mediterranean Sea and 
on the northern shores of the Black Sea wore pretty well 
known to the Greeks. After the Romans began their con- 
quests, the interior of Europe became gradually known. 
The conquest of Italy was followed by that of Spain and 
the southern parts of France; and not long afterwards 
Sicily, Greece, and Macedonia were added. Ceesar con- 
quered Gallia and the countries west of the river Rhine. 
His two expeditions into Britmn made known also in some 
measure tho nature of onr island and its inhabitants. The 
conntries eastward of the Rhine, being for tho most part 
plains inhabited by barbarous tribes, resisted tho attacks 
of Rome for a longer period. 

Now tribes were brought within tho knowledge of Western 
Europe by the exertions of Christian missionaries. After 
the fall of the Western Empire missionaries penetrated 
into Eastern Germany. In the ninth century others went 
from Constantinople into Russia; in the tenth centniy 
Christianity (and with it geographical discovery) was 
carried into Poland, and into Prussia in the thirteenth 
century. The pirates of Scandinavia, daring their at- 
tacks on the coasts of Western Europe, revealed much 
knowledge concerning their own country. 

Physical Geography. — Nearly two-thirds of the surface 
of Enrope consists of an immense plain; the reminder is 
partly mountainous and partly hilly. The plain occupies 
the central and eastern parts of the continent; and the 
hilly and mountainons countries extend along its western 
and southern shores. This conformation divides the moun- 
tain system of Europe into two great groups, which may 
be termed tlie Scandinavian and the South European moun- 
tain systems. The plain-land ocenpios about 2,500,000 
square miles ; the Scandinavian system, 800,000 square 
miles ; the South European system, 1,000,000 square miles. 

Mount(diis . — ^The Scandinavian mountain system com- 
prehends the whole of tho Scandinavian peninsula, or 
Sweden and Norway, and is conjectured to have been tho 
axis of a continent of geological times. A line drawn from 
the month of tho river Tomeo, at the most northern anglo 
of the Gulf of Bothnia, to the Waranger Fiord, a bay of 
the Arctic Ocean, would separate It from the north-westera 
part of the plain-land. A hnge mountain-mass occupies 
tho west part of this peninsula. It rises on the very 
shores of the sea to a height of some hundred feet, and 
attuns, at a short distance from it, an elevation of 8000^ 
or 4000 feet South of 68" N. lat., it has not the form 
of a mountiun-ninge, but of a monntmn-plaip, its surface 



EUBOPE. 


360 


EUBOPE. 


frequently presenting a perfect level, and in some places 
swelling into hills. The plateau is from 100 to 150 miles 
acrohfl, and as it attains in many parts the line of per- 
petual congelation, which in this latitude is about 4200 feet 
above the sea, a great portion of it is always covered with 
snow. Both shores of the plateau are deeply indented with 
inlets or fiords. A few summits reach 6000 feet in height. 
North of 68** N. lat. the mountains assume the form of a 
ridge, very predpitous on the western side, but sloping 
more graduidly on the cast. Minor branches spring from 
this ridge, and indnde between them many lakes. Ice- 
land and the FarOe islands, which are included in Europe, 
present the same kind of elevated mountain-plain as Nor- 
way and Sweden. 

Though the Scandinavian Mountains are not visibly 
connected with the South European mountain system, 
yet Great Britain may be conceived as forming such a link. 
The northern part of Scotland consists mainly of a plateau, 
studded here and there with mountains. But further sonth 
the Scandinavian character of the conntxy is lost, and the 
surface presents the broken character of ridges, valleys, 
and plains. 

The South European mountain system, which extends 
over the whole of South Europe, ffom Gape La Boca in 
Portugal to the Straits of Constantinople, presents a 
Hturfucc more diversified in its form than any other portion 
of the globe of equal extent, China perhaps excepted. It 
is a continuation of the great mountain axis of the old 
world whicli stretches through Europe and Asia for about 
1)000 miles from E.N.E. to W.S.W. The chief ranges in 
Europe bear the names of Pyrenees, Alps, Apennines, 
Carpathians, Balkans, and Caucasus. A plain traverses 
the western district from the Bay of Biscay to the Medi- 
terranean, cutting off the Spanish from the French moun- 
tains. The Pyrenees, which bound this plain on the south, 
rise to a height of (iOOO or 7000 feet, with isolated peaks 
10,000 or 11,000 feet high. The north-east flank of these 
mountains rises veiy abruptly ; hut tlio south-west runs off 
into long mountainous slojies. Sonth of the mountain- 
chain of the Pyrenees the peninsula is mostly occupied by 
a table-land, diversified with mountains. 

The country between the plain of the Garonne and the 
valleys of the Bhoiio and Rhine contains an elevated region 
rising to between 2000 and 3000 feet above the level of 
the sea. On its surface rise three clidns of monntains, 
which inclose the valleys of the Allicr and of the Upper 
Loir. The most western part is called the mountains of 
Auvergne, the middle the mountains of Forez, and the 
eastern range the Gevennes. The country north of these 
mountidns gradually declines to a low plain. 

The countiy to the oast of the central valley of the Rhine 
and Rhone comprises the great Alpine region, which at 
its sontiiem extremity joins the Apenniiio cliain of Italy. 
These two regions are described under Alps and Apjen- 
KINB8. The islands of Sardinia, Corsica, and Sicily, con- 
tignons to Italy, ore all of a mountainous character. 

North of the Alps, and extending from the Rhone to tiie 
Rhine, are the Jura Mountains, whicli c.onsist of a number 
of parallel ridges. Northward of this is the long mountiun 
range of the Block Forest, still further continued by the 
Odenwidd. Between the Rhine and the Danube is a hilly 
conntiy, which may be considered as the commencement 
of the elevated plain of Bavaria. This plain does not 
extend far enough north to reach the main plain of Europe, 
being divided from it by a mountain region which extends 
between 50}** and 52** N. lat, over the whole of Germany. 
To the sonth of the eastern port of this mountain-range is 
the elevated vidley of Behemia, almost entirely surrounded 
by mountains from 8000 to 6000 feet in height. 

. At the eastern extremity of this mountain system, where 
the rivers Oder and Moravia take their origin, the Car- 
pathian Mountains commence. The length of this range 


does not fall much short of 800 its breadth is not 

very considerable, in a few places ^ly exceeding 70 or 80 
miles. Its mean elevation maybe between 8000 and 
4000 feet. Spreading ont from tne offshoots of this chain 
lies the plain of Hungary, which is about 800 miles from 
north to sonth, and neai*ly os much from east to west. 
The Danube traverses it. Between the Caipathians and 
the lower course of the Danube is the plain of Wallachia, 
smaller than that of Hungary. 

The Balkan, with its numerous branches, 'traverses the 
most eastern of the three great southern poninsnlas, which 
advance from the body of the continent into the Mediter- 
ranean Sea. The Balkan range is not disjoined from the 
Alps by any natural separation, but is so closely connected 
with them as to form a continuation of that mountain 
system. Geographers have, however, assumed a dividing 
line about 18** £. Ion. This very rugged region hi de- 
scribed under Balkan. The peninsula of the Morea, 
which is joined to the mainland of Northern Greece by a 
narrow isthmus, pai-takes of the mountainous character of 
tho Balkan district. 

In addition to the two great mountain systems already 
described, Europe possesses on tho eastern boundary a 
range of inconsiderable elevation, nowhere exceeding 6800 
feet in height. These are known as the Urals. They* 
extend along the boundary fur about 1250 miles. 

VolcanoeB, <fc. — ^All tho active vulcanoes of Europe, 
with the single exception of Vesuvius, ore situated on 
islands. The principal are — Mount Etna, in Sicily; 
Stromboli, Vulcano, and Vulcanello, in tho Lipari Islands ; 
Mount Hccla, in Iceland. The Azores are all of volcanic 
origin, and contain many recently extinct volcanoes. Ex- 
tinct volcanoes also abound in various ports of the interior 
of tho continent, especially in the mountains of Auvergne 
and the eastern Pyrenees. The earthquake district may 
he said to extend from tho Caspian to the Azores, the 
central lino of concussion being more or less parallel to 
tho Pyronoes, Alps, Carpathians, and the Caucasus. 

The encroachments of the sea, the action of rivers, and 
volcanic and other natural causes, are constantly altering 
the configuration of the European coast-line. Among other 
important changes is one that is said to be taking place on 
tho shores of tiie Mediterranean. The shores of Sicily and 
parts of Sonth Italy appear to he subject to a constant 
elevation, and the same operation is going on on the op- 
posite African shore in Tunis. This, if continued, woud 
point to the redivision of the Mediterranean into two basinB, 
as it is conjectured to have been in prehistoric times. 

Minerdis . — Though deficient in the prooions metals* 
Europe is rich in the abundance of the more useful mineral 
products. Platinmn is found only in Russia. Gold is 
found chiefly in the Urals and Carpathians, and extensivo 
mines were formerly worked in Spain. Silver is worked 
profitably in Germany, Hungary, Dobomio, Transylvania, 
Sardinia, and England. Copper is exported from Spain, 
Sweden, and Norway, and it is raised in great aban£moe 
in Germany, Russia, Britiun, Belgium, and Hungary. The 
most important tin mines are possessed by England. 
Lead is found in Scotland, England, Spain, Germany, 
Austria, Sardinia, and Hungary. Belgium and Germany 
are the chief zinc producers. Iron is very widely distri- 
buted, but is most abundant in Great Britain, the Cevennes, 
Vosges, Jura, Eastern Alps, and the Scandinavian Moun- 
tains. Mercury is chiefly fi)nnd in Spain and Hungary. 
Cobalt, antimony, and hismnth are produced in Germany. 
Coal chiefly abounds in Great Britain, Belginm, tho north 
of France, Germany, Austria, and the south of Rnssia. 
Sulphur is yielded by the volcanic regions. Salt ia obtained 
all over Europe. 

Lakea . — None of the Enropean lakes ore very great 
extent, though mai^ of tliem are situated in the midst of 
very heautifnl scenery. The most important are those ot 
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Switzerland and Italw The largest is Lake Ladoga, in | 
Finland, which is 120l^ea long by 70 wide. 

/s/and!s.— 'The mostwinportant islands of the European 
littoral are the British Isles, in the Atlantic. In the same 
ocean are the Azores and Iceland. Zealand is an island 
in the Baltic belonging to Denmark. The chief islands of the 
Mediterranean Se^i are Corsica, Sardinia, Sicily, andCandia. 

Plain-land, — Plain>land entirely ocenpies the surface of 
Europe from the Ural Mountains and the Caspian on the 
east to Scandinavia and the Carpathian Mountains on the 
west, and roaches north and south from the Caucasus 
and the Black Sea to the Arctic Ocean. In the centre uf 
Europe the plain extends westward between the Baltic 
and the mountains of Germany, until it terminates on the 
shores of the North Sea. Throughout the extent of this 
vast flat area tho only elevation is presented by the Valdai 
Uillsf in the government of Novgorod, Russia, which attain 
to tho height of 1100 foot, and form the water-parting 
between the basins of the Baltic, tho Black Sea, and the 
Caspian. 

Beginning at its western extremity we find that, between 
tho mouths of tho Schelde and the Elbe, the country 
hardly in any place rises to more than 100 feet above the 
sea. Its surface is covered with a succession of moors 
and heaths, ill adapted for agriculture, except in the allu- 
vial tracts along the rivers and sea-shores. Tho countries 
between tlio Elbe and the Vistula arc more fertile. This 
part is drained by rivers which originate in the mountain 
region south of it, and traverse it in a north-western or 
northern direction. But cast of the upper brunches of the 
Vistula the rivers originate in tho plain itself which they 
drain. These rivers run either north-west and north to 
the Baltic Sea and White Sea, or south and south-east to 
the Black Sea and Caspian Sea. Tho watershed which 
Heparates their sources begins about 28° E. Ion. on the 
northern declivity of the Carpathian Mountains. North- 
east of this watershed is an immense swamp, the largest 
in Europe, being about equal in area to England. The 
watershed is continued eastward from the swamp, and 
in some few places reaches a height of 1000 feet. The 
portion of the plain north of the watershed is in general of 
moderate fertility; it contains a good many lakes, but 
scarcely any elevations except mere hills. 

By far the greater part of tho plain extends to the south 
of the watershed. Contiguous to tho southern declivity 
extends a country of great fertility, from 800 to 400 miles 
in width. It begins on the west near tho foot of tho Car- 
pathian Mountains, and terminates on the east at tho 
Volga. Boyond this river the country is more mountainous. 
South of this fertile region extend the low plains which 
are called the Stoppes. These present a sceno of terrible 
monotony and stillness. There are no trees, and the only 
habitations are situated in hollows scooped out to a depth 
of from 50 to 100 feet. In the spring and early summer the 
land is luxuriant with beautiful flowers. In tho latter 
part of summer it is perfectly bare and burned up. In the 
winter, beginning in October, it presents an unbroken sur- 
face of snow. Though the greater part of the Steppes are 
hopelessly barren, some portions yield immense quantities 
of wheat. They may be divided into tlie Higher and Lower 
Steppes, the line of separation between them being the 
high ground which extends north and south between the 
Don and Volga. The Higher Steppes occupy the wostem 
part of the plain, extending south of the fertile region to 
the veiy shores oif the Bla<^ Sea. Their elevation above 
the sea may be between 150 and 200 feet The Lower 
Steppes are at the south-eastern extremity of Europe. 
They oeoupy a space more than twice as large as the area 
of British Islands, The southern part is lower than 
the level of*the sea, the Caspian Sea being more than 800 
feet beneath it, and the adjacent country rising very little 
above its shores. 


Coagt-line^ Seoa^ and JRtvers , — Looking at the map of 
Europe we find that its coast-line is formed alternately by 
wide projecting promontories and deep bays. In propor- 
tion to its surface it presents a much greater extent of 
coast than any other of the great divisions of the globe. 


Surface in CoaBt-line. 

square miles. Miles. 

Asia, 18,000,000 ... 85,000 

Africa, .... 14,000,000 ... 16,000 

Europe 3,900,000 ... 20,000 


America, .... 15,000,000 ... 82,000 

(omitting Arctic coast). 

Thus Europe is in tho fortunate position of having one 
nilo of coast-line to 190 square miles of superficial area, 
and it is no doubt greatly owing to the facilities for com- 
munication thus afforded, together with the number of 
navigable river waterways leading into the interior, tliat sho 
has occupied such a high position, socially and politically, 
in tho history of the last 2000 years. 

Tho Atlantic Ocoan forms the Bay of Biscay, the Eng- 
lish Channel, St. George’s Channel, and the North Sea. 
The close seas, which are united to the Atlantic by straits, 
aro tho Whito Sea, the Baltic, and the Mediterranean; 
with tho latter the Black Sea and the Sea of Azov are 
connected. Tho chief characteristics of these i^s are 
noticed under Atlantic, Baltic, Bi.ack Sea, Medi- 
TERUANBAN, &c. Tlio areos of the inland seas aro about 


OB follows ; — 

Extent in 

Seas. sq. miles. 

Mediterranean, 760,000 

Black Sea and Sea of Azov, . • . 190,000 

Caspian, 180,000 

Baltic, 160,000 

White Sea, 40,000 


Most of tho great European rivers flow into one or other 
of these seas. The Caspian receives the Volga and the 
Ural, which drain 850,000 square miles of country. Tho 
Black Sea receives the Danube (tho chief waterway of 
Europe), Dnieper, Dniester, Don, and Kuban, which drain 
900,000 square miles (in Europe). The Baltic receives 
the Oder, Vistula, Nicmcn, Duua, and the Scandinavian 
rivers, which drain 900,000 square miles. The Mediter- 
ranean receives the Rhone, Ebro, Po, Tiber, &c., whidi 
drain 250,000 square miles. The rivers which flow at 
once into the Atlantic, without the intervention of these 
inland seas, though very numerous, are comparatively 
small, and drain only about 600,000 square miles. 

Climate , — ^The climate of Europe presents great differ- 
ences, if we compare it with that of those ix^nntries in 
other divisions of the globe which lie within tho same 
parallels. It is a well-^own fact that tlie eastern coast 
of North America is much colder than the western coast of 
Europe, under the same latitudes. The difference is in some 
places equal to ton degrees of latitude. The peculiari- 
ties of the European cUmate are chiefly explain^ by the 
position the continent occupies with reference to the water 
around it Tlie compact body of land remote from the 
sea is very small relatively to that contained in the other 
continents, and even to this central body oceanic influencoH 
are freely admitted. Her two great inland seas and tho 
elevated framework or backbone of high land run east and 
west, or perpendicularly to the Atlantic coast ; so that the 
prev^ing westerly cun'onts of the atmosphere, generated 
by the earth’s rotation on its axis, find a ready aecesa 
with tlicir load of moisture to the interior of tho continent. 
If tho direction of this great chain had been meridional, 
and the elevation no greater than we find it, the interior* 
would have been very differently oircumstanoed as regards 
moisture and general temperature ; and such an exceesive 
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climate might have reigned over large portions of it os 
now prevails in Central and East Russia. The causes of 
this are obvious: before reaching this part of Europe the 
wcsterlj winds liave lost all their moisture, and the north 
and north-east Arctic winds have unimpeded access. But 
had the Ural been an abrupt chwin of twice the actual 
altitude, and been prolonged further south, tlie climate of 
East and South Russia would have been veiy different. 
Remarkably contrasted with it is the climate of Sweden 
and Norway, which enjoy much milder seasons in latitudes 
considerably to the north. Along the whole of the western 
coasts, indeed, the warm surface waters of the Atlantic { 
exercise a powerful influence. They heat the circum- 
ambient air, and cause a diffusion of much milder tempera- 
tures tlian would otherwise prevail. It is also important 
to remark that Europe alone lies wholly within the region 
of variable winds, and thus becomes liable to many local 
influences not found on the other continents, which greatly 
modify the character of its climate. 

With respect to climate Europe may be divided into 
three zones — the northern, the central, and the southern. 
In the northern zone only two seasons occur, summer and 
winter, the former lasting about three months and the 
latter nearly nine montljs. These seasons are separated 
by a spring and autumn of a few days’ duration, rarely two 
weeks. ^ In summer the heat is very great and the vegeta- 
tion inconceivably rapid. The winter is severe and bois- 
terous, and brings down immense quantities of snow. In 
the central zone the four seasons ore distinct, and the 
passage from heat to cold and vice verad is very gradual. 
The heat is less than in the northern zone, and so is the 
cold during the winter. In the southern zone frost is 
either not felt at all or only daring a few days ; and snow 
is of rare occurrence, or it does not lie on the ground for 
more than a few days. Vegetation accordingly is very 
little interrupted. But the countries within this zone have 
•abundant rains during the last three months of the year, 
and are subject to great and long droughts in summer. 
These droughts frequently continue for four or five months, 
and in some places occasionally for eight or nine months. 
There is a considerable difference in the height of the 
snow lino in various parts of Europe. Its lowest limit in 
the Alps is stated to be 8 fl 00 feet, while in Norway it is 
as low as 4000 and 6000 feet 

Inhabitants , — From the discoveiy of human remains in 
the Pleistocene formation, mixed with the bones of animalB 
now extinct in Europe, and incapable of living under the 
present conditions of climate, the conclusion has been 
drawn that the continent was inhabited at a very early 
period by a race having some similarity to the modern 
Eskimos. They are known as Paleolithic, or Old 
•Stone People. An interval is supposed to have taken 
place, daring which the climate changed and the Paleo- 
lithic men disappeared, and a new race occupied the land in 
tnneh the same state of dvilization. To these the name 
Neolithic, or New Stone People, has been given. The 
Europeans of the present day are for the most part classed 
AS belonging to that race which is comprehended under the 
name of the Caucasian; but along the Ural range, and 
at the most northern extremity of the continent, a few 
nations occur which belong to the Mongolian race; to 
which must be added the Magyars, who inhabit nearly the 
centre ^of Enrope (Hungary). 

The Inhabitants of the Caucasian race may be divided 
into three great branches and several smaller ones, if we 
consider them with reference to their language. The first 
division comprehends those languages wliicli are in great 
part derived from the Latin. They are the Italian, 
Spaidsh, Portngnese, and French languages. The second 
IRreat branch is formed by those of Teutonio origin. These 
languages are spoken by t)ie inhabitants of England, a 
great part of bcotlaud and Ireland, Iceland, Norway, 


Sweden, Denmark, Germany, and Uhe Netherlands. The 
third great branch is the SlavoxiM, which has various 
dialects in Bohemia, Silesia, Polft^y Russia, Dalmatia, 
Croatia, Bosnia, Servia, and Bulgaru. 'Asides these three 
great branches dialects of the ancient Celtic language are 
spoken in Scotland, Ireland, Isle of Man, Wales, and 
Brittany. « 

The inhabitants who do not belong to the Caucasian 
ince comprise the following -The Magyars occupy a great 
part of Hungary; the Lapps, the Finns, and the Samoi- 
edes live near the Arctic Circle ; while the Ingbers, the 
Esthonians, the Livonians, the Permians, the Wogules, and 
the Wotyakes occupy parts of the Russian Empire ; all 
those are of Mongol stock. To these may be added the 
few Calmncks, Khirghises, and Bashkirs who are on the 
European side of the river Ural. The Lithuanians and the 
Conrlandcrs speak languages peculiar to themselves. The 
Bonth-east of Europe is occupied by the Wallachs, tho 
Tnrks, the Tartars, the Albanians, and the Greeks, all of 
whom have their peculiar characteristics of origin and 
language. 

The population of Enrope is calculated to amount to 
about 880,000,000. Roman Catholicism is professed by 
the inhabitants of Portugal, Spain, and Italy ; by the large 
majority in France, Austria, Bavaria, Poland, Belgium, 
and Ireland; and by some provinces in Russia, Prussia, 
and Switzerland, tho whole amounting to about 156,000,000. 
To tho Greek Chnrch belong the Russians, the Greeks, and 
the majority of inhabitants throughout the principality of 
Bulgaria; they amount altogether to about 80,000,000. 
The inhabitants of Sweden, Norway, and Denmark are 
almost exclusively Protestant; and the various sects of 
Protestants form the great majority in England, Scotland, 
Holland, Switzerland, Prussia, and the northern and western 
states of Germany. In France, Austria, Ireland, Belgium, 
and some provinces of Rnssia, Protestants are also immerous. 
The whole number in Enrope is about 80,000,000, Tho 
Mohammedans, Turks and Tartars are about 6,500,000. 
Jews ore most numerous in some parts of Russia, Poland, 
Austria, and Turkey. They nnmW about 6,000,000. 

Zoology of Europe , — The number of wild qnadnipcds 
at present existing in Enrope (many species having become 
extinct from the progress of civilization) is too small to 
exhibit many characteristic peculiarities; and the close 
connection of this continent with that of Asia makes it 
very difilcult to draw any exact lino between their produc- 
tions. Many of the animals of the south of Europe are 
also common to the north of Africa; and most of the 
quadrupeds inhabiting the northern parts of our continent 
are found in the corresponding latitudes of Asia and 
America. But though the zoology of Europe does not 
possess much interest from the number, size, or peculiarity 
of its animals, this is in some measure compensated by the 
intimate acquaintance which we possess with the habits 
and manners of many of the smaller species, whoso natural 
histoiy has been carefully investigated by many able and 
indnstrions naturalists. 

Of the horse, the lightest and fleetest breed was formerly 
that of Spain, which much resembled the Arabian ; bnt it 
has now deteriorated. The heaviest horses are from tlio 
shores of the North Sea ; the smallest are from Corsica 
and from the north of Sweden ; Holland and Switzerland 
produce good dranght horses; France, hardy horses; while 
in England the various bre^ of this animal have been 
brought to high perfection. The ass is not attended to 
so much in Europe as in Asia and Egypt ; the finest are 
in Spain and Malta. The mule, a cross between the 
borse and the ass, is much reared in the monntainone 
parts of Spain. Of the sheep, the chief European varie- 
ties are the Icelandic, the Cretan, the WaRaebian, the 
Merino, and the several English breeds. The goat is more 
fitted than the sheep to bear a severe climate, and is fonnd 
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in most of the mooffcainons districts of Europe. The 
largest European breem of cattle are those of Podolia, the 
Ukraine, Turk^, Hn^iy, and Central Italy; thece is 
A large breed in Denmark, whence have proceeded the 
Dutch, Holstein, and English varieties. The hog is much 
used for food by the peasantxy of the Christian countries 
of Europe. In England there are many fine breeds, and 
acme of them are fattened to a great size. Of the dog 
the chief European species, are the Albanian, the French 
matin, the Irish gr^honnd, the great Danish dog, the 
common greyhound, the spaniel, the hound, the mastilF, 
&C. The cat is found in most European countries. The 
reindeer is adapted only for cold climates; it is chiefiy met 
with in Lapland. 

The whole number of wild European ^fammalia at pre> 
sent met with is only 150, which includes twenty-eight 
beloUi^ng to the whale tribe, and eight species of Phocid» 
or sei^s, among which the morse or walrus (Trichecua 
Tosmarui) is placed ; these being deducted, the number of 
Mammalia is reduced to 114, a proportion very small when 
compared with the three other great continents. Of these 
seventy are also fonnd ont of Europe, most of them being 
common to Asia; there only remain therefore forty-four 
quadrupeds which are now pecnliar to Europe. The only 
quadmmanous animal is the Barbaiy ape, thongh the re- 
mains of Quadrumana arc abundantly distributed through- 
ont Europe. 

Of the Cheiroptera twenty-seven species arc fonnd, 
most of which belong to the genus Vespertilio, a small and 
harmless race of bats. The most common and best-known 
species is the Ve»peTtiUo murinus^ the flittcr-mouso of 
the English. Most of the Carnivora of Europe are very 
insignificant animals by the side of their congeners of Asia 
and Africa. The only formidable beasts of prey now 
fonnd within the limits of our continent are the bear, the 
wolf, and the lynx ; but it seems probable that the lion 
was once met with in the south of Europe. Of the genus 
bear there are two species in Europe, the common brown 
bear (UrstM arctoa) and the polar hearC^Urtue maritimua). 
The wolf and fox, the latter under different varieties of 
species, appear generally distiibuted over Europe; the former 
is even now not uncommon among tlie wooded and moun- 
tainous districts of France. The common glutton or wol- 
verine (Gulo arcticui) is a native of Denmark. Of small 
carnivorous quadrupeds there are several species. 

Few of the Rodentia of Europe require particular notice. 
The beaver, the porcupine, the flying squirrel, the hamster, 
and the marmot are sparingly found in Europe ; rats and 
mice are very abundant. Of the Pachydermata the wild 
boar is the only original European specimen. The Bumi” 
nantia of Europe include eight species. Of these five are 
deer, all of which ai'e also inhabitants of other continents, 
viz. the elk or moose-deer, the reindeer, the fallow-doer, 
the red-deer, and the roebuck. The three remaining ani- 
mals of this order are the ibex, the chamois, and the mns- 
mon. The Cetacea inclnde many species of wliolo fonnd 
near the Enropean coasts. 

The JSirde of Europe are much more numerous than the 
Mammalia. Above 400 species have been described as 
regular inhabitants of onr continent, and a good many 
more are occasional visitants. In the northern or Arctic 
regions very few birds are met with, and most of them 
belong to the wading and swimming orders, to whose nour- 
ishment and increase the Arctic solitudes are particularly 
suitable. As we proceed to warmer latitudes, and vege- 
tation acquires a more tropical character, the number and 
species of birds subsisting on tlie prodneo of the earth and 
an insects greatly increase. On the shores of the Mediter- 
ranean there is a nnion of the ornithology of Europe, 
Africa, and* Asia; the pelican, the spoonbill, and tho 
flamingo are there met with, though not now very plenti- 
fnliy. Few of the birds of Europe are remarkable for that 


brilliancy of plumage which is so splendid a characteristic 
of the birds of tropical climates, but this is, in many 
instances, more* than compensated by their sweetness of 
voice. The nightingale, the best songster in the world, is 
common in England and other European countries, though 
not confined to our continent 

Within the present century the Great Auk (A fca impeniuM) 
has become extinct in Europe. 

The Reptilee of Europe are few, and generally harmless. 
The common viper is almost the only venomous serpent. 
There are numerous small lizards, one species of turtle, 
and the curious reptile named the Proteus angmnus. 

Insects and other annulose animals are very numerous 
in Europe; they include, among the more ^onblcsomo 
varieties, tho scorpion (in Sicily), the gnat, and the mos- 
quito (in Sweden, in summer). 

Many of the Fish which frequent the shores of Europe 
are very important in an economic point of view. We may 
particularly mention tho herring, the salmon, the mackerel, 
and tho pilchard, whose capture and preparation omploy a 
large number of men, and which are also important articles 
of diet. 

Botany of Europe^ — This continent, in its most 
southern limits, exhibits a strong resemblance to the vege- 
tation of Africa and its adjacent islands. Tho vino, the 
date, tho pisang, the prickly pear, the Euphorbiaceffi, tho 
castor-oil plant, the American aloe, rice, the sngar-cane, 
the cotton-plant, the Smilax aspera^ maize, Guinea corn, 
the fig, the olive, the orange— all are met with in different 
parts of the south of Europe. At about the parallel of 
the south of France a marked change occurs in vegetation: 
most of the tropical forms of vegetation either disappear 
or become uncommon. Still more to the north, where the 
vine begins to languish, its place is better occupied by 
broad plains of wheat and other com ; the hardy trees of 
England, elms, limes, oaks, ashes, alders, beeches, birches, 
willows, and poplars, are fonnd everywhere, with rich pas- 
tures and verdant fields, unknown in the land of oranges 
and myrtles. At last, in the more northern districts of 
the continent, aspens (Populus tremula)^ bird-cherries 
(^Prunus padus'), birches, lime-trees, alders, junipers, 
sprnce-firs, and pines are the principal trees that remain ; 
barley and oats are the only com-plants, but potatoes 
continue to be reared in the s^iort cold summer. 

These changes take place if wo merely look to the dis- 
tricts of the plains. In Europe, as in other parts of the 
world, similar alterations in vegetation occur os we ascend 
into the atmosphere. In Sicily, for instance, with an 
almost tropical vegetation in tho valleys, there is a transi- 
tion to the middle forms of Enropean vegetation midway on 
the mountain side, and then to the fnost northern flora at 
its summit, 9000 feet above the sea, and so with other 
mountiuns as we advance to tho north, till at last, on 
Sulitelma, in Lapland, not a trace of vegetation can be 
discovered above the height of 8640 feet. 

History. — The earliest authentic information relating to 
ancient Europe is contained in the writings of the Greeks, 
hut unfortunately vei 7 little can bo gleaned from this 
source as to the general condition of the continent, for 
their knowledge was limited to a small extent of territory 
on the southern shores of Europe occupied by Grecian 
cities and colonies. Here, as early as the ninth or eightli 
centuiy b.c., a very high stage of civilization had been 
attained as compared with the nations around. Four 
hundred years later tho Grecian cities presented all the 
features of a modem ooinmunily. There were substantial 
buildings, an orderly government, active commerce, and. 
extensive learning. But though thus advanced the Greeks 
were not a conquering race, and it was not until the strong 
militaiy power of the Romans came into exiatenoe that 
Grecian influences began to extend into the interior. When 
Rome, by anus, politically conquered Greece tho victors 



EUROPE. 


S64 


EUROPE. 


became lutellectoallj the subjects of the conquered. Thus 
jt caine about that the Roman Empire united in itself all 
that Europe possessed of montal worth and military science, 
and that as modem military study is founded on Roman 
methods of war, so Grecian standards afford a ineasuro for 
modern literature and art. 

The city of Home was founded in 75B b.c., and from it 
was developed an empire which was destined to embrace 
the greater part of Europe. About 1100 years afterwards, 
enervated by prosperity, the vast empire fell before the 
attacks of the barbarous and disnnitod Teutonic races. A 
time of confusion followed. It seemed as though Europe 
were fast relapsing into barbarism and heathenism. Asiatic 
tribes encroached on the undefended borders; the Bnl> 
garians, a Mongolian tribe, the Czechs or Bohemians, the 
Croats and other Slavonic races obtained a permanent 
footing in tlie south-east, and the Moors took possession 
of the Iberian peninsula. But though superficially all 
seemed iu disorder it was not so in reality, for the 
cultivation and civilization of the conquered, aided by 
the increasing spread of Christianity among the con- 
querors, were gradually softening and educating the char- 
acter of the rude Goths. ^ 

At the beginning of the ninth century the Frankish 
lender Charlemagne succeeded in creating an empire which 
iu extent at least recalled the dominions of the Romans; 
but a stranger link than the mere claim of a single family 
to the right of ruling was needed to unite the now mingled 
Latin and Teutonic races, and with the death of Charle- 
magne the edifice of power he had erected fell to pieces. 
(The attention of the reader is directed to the maps illus- 
trative of the geography of Europe under the Empire 
of Charlemagne, and at the period of its breaking up.) 
Religion,* however, had been quietly weaving an efiectuai 
bond of union, which now made itself apparent, and the 
bishops of Rome, as the ablest and most ambitious of the 
representatives of Christianity, gradually obtained the su- 
preme control of European counsels. This supremacy was 
further strengthened and perpetuated by the necessity for 
union against tho fierce attacks of the fanatical Moham- 
medans, who, urged on by the youthful enthusiasm of their 
religion, constituted a real danger to European institutions. 
Spain fell under their sway at the beginning of tho eighth 
century, and it was not until seven centuries later that the 
fall of Granada marked their final defeat. In tlie name of 
religion, in 109 G, all Europe was united under the papal 
leadership in the crusades agmnst the Saracens in Asia, and 
many were tho arts which the proud Christian warriors 
learned when fighting their despised but more cultivoted 
enemy. The crusades had marked tho power of the popes, 
but union became a matter of imperative necessity wlien in 
tho fifteentli century the irruption of tho Turkish hordes 
endangered the religion and independence of the whole 
continent. Constantinople, Greece, part of Hungary, tho 
Crimea, the shores of the Black Sea, fell into their hands, 
but with these conquests the vigour of their first onset 
was exhausted. 

Tho effects of a process that had long been going on 
now became apparent. The northern conquerors had 
gradually become commingled with their southern subjects, 
and a broad distinction manifested itself according as tho 
Lati^ or Teutonic element prevailed. The circumstances 
of the struggle and local differences tended still farther to 
split up the peoples of Europe into separate nations, with 
interests pennanently distinct, frequently permanently 
antagonistic. It was now that the modern arrangement 
of states began to be formed. 

With the development ^f national feeling and the spread 
of commerce and education the power of the popes declined, 
but they did not submit to the loss of their iniiucnco with- 
out a struggle. During the greater part of the sixteenth 
and seventeenth centuries Europe was divided into two 


hostile camps, in which the princmlos of Roman Catho- 
licism were anuyed against thosejbf Protestantism. As 
tho struggle went on the religiAs difficulty gradually 
ceased to be of importance, and nom its termination to 
tho present time the chief aim of European statesmen has 
been to prevent any one European nation from obtaining 
such overwhelming power as to endang^the independence 
of the other nations. In modem times F^rance alone, when 
under tlic leadership of Napoleon, succeeded in grasping 
an empire in some sense to he compai-ed to that of Charle- 
magne, and in destroying, though only for a short time, tho 
balance of power in Europe. 

The following tables give the most interesting particu- 
lars of the various European states, according to the latest 
returns : — 


DCMSITY OP l»OPULATION OF THE PBINCIPAL STATES 
OF EUROPE. 



Area; 


Pop. 

States. 

English 

Population. 

per sq. 


sq. miles. 

mile. 

Belgium, .... 

11,373 

5,520,009 

485 

Netherlands, . . . 

12,648 

4,172,921 

829-8 

Great Britain and) 
Ireland, . . | 

120,832 

85,026,108 

200 

England, . . . 

50,823 

24,618,926 

484 

Wales, .... 

7,363 

1,860, 918 

184 

Scotland, . . . 

29,820 

8,735,673 

125 

Ireland, . . • 

32,681 

5,174,886 

160 

Italy, 

1U,92G 

28,459,451 

247 

Germany, .... 

212,028 

45,234,061 

213 

Prussia, . • . 

137,066 

27,279,111 

200 

Bavaria, . • . 

29,292 

6,284,778 

180 

Wiirtemhorg, • • 

7,676 

1,971,118 

256 

Saxony, . • . 

0,777 

204,177 

2,972,805 

488 

France, • . • • 

38,218,908 

187 

Switzerland, . • . 
Austria-Hungary, . | 

15,992 

2,846,102 

178 

240,942 

87,786,846 

157 

Austria, • . • 

115,908 

22,144,244 

191 

Hungary, . . . 

126,039 

16,642,102 

125 

Denmark, . . • 

13,784 

1,969,039 

148 

Portugal, .... 

86,510 

4,160,315 

114 

Roumania, . . • 

48,807 

5,376,000 

111 

Servia, 

18,800 

1,820,000 

96 

Spain, 

191,100 

16,061,859 

84 

Greece, .... 

25,041 

1,979,805 

79 

Turkey in Europe, . 

03,850 

4.490,000 

70 

Russia in Europe, . 

2,088,419 

85,058,415 

40 

Sweden and Norway, 

293,848 

6,497,245 

22 

Sweden, . • . 

170,979 

4,672,246 

27 

Norway, • • • 

122,809 

1,918,000 

15 


THE CREEDS OF EUROPE. 



Number. 

Per cent of 
Fopulatioii. 

Roman Catholics, . . • 

155,900,000 

47-27 

Old Catholics, .... 

140,000 

0-04 

Protestants, 

79,460,000 

24-10 

Orthodox Greeks, • » . 

80,867,000 

24-86 

Eastern Greek Sects, . . 

1,019,000 

0-31 

Armenians, 

124,000 

0*04 

Jews, 

6,084,000 

1-82 

Mohammedans, .... 

6,445,000 

1*96 

Others, and without creed, 

447,000 

0-10 

Total, .... 

829,876,000 

100-00 
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!ES OF EUROPE. 


Teutonic Stock : 1 

Germans (indndingpntch and 
Flemings), ...... 63,205,000 

English .82,980,000 

ScandinaTians, 8,945,000 

9 1 

Latin Stock: 


-105,180,000 


French and Walloons, . . . 40,280,000 

Italians, 29,570,000 

Spanish and Portuguese, • . 20,810,000 

Roumanians, 8,240,000 

Rhseto-Romanic, 48,000 

98,948,000 

Slavic Stock : Nnrlh Slavs — 


Russians and Ruthenians, . . 65,270,000 

•P^los, 11,680,000 

Bohemians (Czechs), Mora- 
vians, Slovaks, and Wends, . 7,850,000 
South Slavs : 


Croats and Serbs, .... 6,080,000 

Bulgarians, 2,865,000 

Slovenes, 1,260,000 

Magyars (Hungarians), 

Finns, 

Turks and Tartars, 

Jews, 

Greeks, 

Lithuanians, Letts, and Courlandcrs, . . . 

Celts, 

Albanians, . 

Smaller groups, 


94,366,000 

6.676.000 

5.416.000 

4.760.000 

3.474.000 

3.125.000 

3.160.000 

1.942.000 

1.816.000 

1,686,000 


329,876,000 

RAILWAYS ANI> STATE TELEGRAPHS OF EUROPE- 


Germany, . . . 
Great Britain and) 
Ireland, . . ) 
Franco, . . . 
Russia, . . . 
Austria-Hungary 
Italy, .... 
Spain, . . . 
Sweden, . . . 
Belgium, . . . 

Switzerland,. . 
Hetlierlands, 
Portugal, . . 
Denmark, . . 
Roumania . . 
Norway, . • , 
Finland, . . . 
Turkey, . . . 
Bulgaria and Ron-) 
melia, . . . > 
Greece, . • . . 
Servia, . . . . 


Railways. 


per 1000 

Milos. 

square 

miles. 

23,686 

Ill 

19,169 

169 

19,000 

93 

16,024 

•8 

13,967 

68 

6.610 

68 

6;741 

80 

4,807 

25 

2,768 

242 

1,778 

111 

1,482 

117 

948 

26 

1,216 

88 

1,051 

22 

976 

7-8 

819 

5*6 

687 

8*4 

268 

7 

827 

18 

241 

18 

120,744 

1196-6 


Telegraphs. 


Miles of 
line. 


61,869 

30,276 

61,286 

68,611 

36,086 

18,859 

11,168 

6,361 

6,711 

4,849 

2,988 

8,111 

2,447 

8,199 

4,591 


per lOOO 
square 
miles. 


245 

248 

800 

81 

146 

160 

68 

81 

502 

272 

282 

86 

177 

66 

37 


1,521 62 

4,064 

1,786 

830,281 8188 


STANDING ARMIES OF EUROPE— PEACE STBENOTlf. 

Russia, .... 770,000 Roumania, Servia, 40,000 
France, . « . 619,000 Denmark, . . . 86,000 

Italy, .... 480,000 Holland, . . . 85,000 ' 

Germany, . . . 446,000 Greece, .... 80,000 

Austria-Hungary, 290,000 Portugal, . . . 28,000 

Great Britain, . • 200,000 Norway, . . . 19,000 

Turkey,. . . . 150,000 Switzerland, . . — 

Spain, .... 125,000 

Belgium, . . . 47,000 Total, . . 8,254,000 

Sweden, . . . 41,000 

SVRy'ALS, a genus of plants belonpng to the order 
Nymphasaceas. There is but one species of this genus, 
Euryale ferox, which is an elegant aquatic covered all 
over with prickles, with large peltote orbicular leaves, and 
bluish purple or violet flowers, about the size of those of 
the yellow water-lily. The sepals, petals, and stamens arc 
superior; the stamens all fertile; and the carpels im- 
mersed in the cup-shapod receptacle. The leaves are from 
1 to 4 feet in diameter. The fruit is around many- seeded 
berry, crowned by the persistent calyx. It is a native of 
lakes in the East Indies and in China. The root or root- 
stock contains starch, which may bo separated us food, or 
the root may be eaten, as is done by the inhabitants of tho 
districts where it grows. 

BURYDlCE, the wife of Orpheus, died by a serpen t- 
bitc. Her husband chaimcd Cerberus and the rest of the 
guardians of tlie nether world by his lovely music, and so 
eutei*ed Hades. Here he won tho hearts of the gods them- 
selves, and was given back his wife to lead once more to 
the upper air. Ho was ordered not to look back, and 
did refrain till almost at tho lost step, when ho could 
not resist partly turning to make sure she followed him, 
and she at onco vanished from bis sight, Irrecoverably this 
time. “Orfeo o Euridice’’ is the title of one of the noblest 
of Glnek's operas, occasionally heard oven to this day. 

EURYXiilS^MIDJB is a small family of birds couflned 
to India, Burma, the Malay Peninsula, and tho surround- 
ing islands. This family has till recently been placed 
among tlie Rollers (Coracidse) in the order Volitores, but 
its true relationship is with the American chatterers 
(Ampclidse), and therefore it must be classed among tho 
Pabseues in tho division Maunirobtreb. From the 
great breadth of their bills, the species of this family have 
been called Broadbills. 

The Javanese Broadbill (Eurylcmua javanicus) inhabits 
not only Java, but also the Malayan Peninsula, as far as 
Tonasserim and Borneo. It has the head and neck above 
chcBtnnt-browu ; the back black, witli a yellow stripe down 
its centre, becoming expanded into a large spot on the 
upper tail-coverts ; the wings are black, edged with yellow 
from the wrist downwards, and with a yellow mark on the 
outer web of each secondary feather, the whole forming a 
broad yellow band near the apex of the wing when closed. 
The feathers of the tail ore black, with a white spot iiejir 
the tip of each, except the two middle ones; the lower 
surface is wine-red, purplish on the throat, below which is 
a narrow black transverse lino, followed by an olive band 
of a somewhat crescent shape. The bill is voiy broad, 
strong, hooked at the tip, and grconish-blue.. The whole 
length of the bird is aWt 9 inches. From the short- 
ness of its wings it is only adapted for sliort flights among 
the branches of tho trees in pursuit of caterpillars and 
other sluggish insects. 

The Lnnated Broadbill (Serilophw htmtwi) has been 
met with only in the Tenasserim provinces. It is about 
8 indies in length ; tho plumage of tho head and back 
is of different shades of brown, becoming rich chestnut 
towards the mmp ; the head is adorned with a crest, and 
marked with a black line running up from the base of tho 
bill over the eye to the nape ; the lower snrface is of a 
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delicate pay, and on ea<di aide of the neck is a beantifol 
cresccnt-shaped mark, composed of silvery white feathers. 
The wings are black, with a large bine patch or broad band 
across the middle ; the tidl is also black, with the three 
outer feathers on each side tipped with white ; the bill is 
grecnish-bluo. According to Mr. Davison the lunated 
broadbill is the most stupid of a family by no means 
remarkable for intelligence. These birds can be captured 
one by one, as they take no notice of their companions 
being shot, and sometimes do not move at all when the 
gun is fired. 

SU&YFTS&IDA (Gr. ctiros, broad; pteron^ wing) 
is nn extinct group of Arthropoda, exclusively confined to 
the PalsBOZoic strata, appearing in the tipper Silurian, 
and becoming extinct in the Carboniferous period. They 
were marine animals, often of large size, some attaining 
a length of 6 feet. They are very closely allied to the 
King-crab (Limulus). TJio Eurypierida are usually classed 
with the Crustacea as a suborder of the subclass Ento- 
MosTRACA. The close agreement that has been recently 
shown to exist between Limulus and the scorpions seems 
to necessitate the removal of the king-crab to the Auaou- 
i7ii>A, and therefore in the same class must the Eurypterida 
bo placed. The species are fairly nmnorous. Pterygotus, 
Eurypteru8,and Slhnonia are the most characteristiegenora. 
They occur fossil in North" America and Scotland. See 
King-crab. 

EU&YB'inEUS. Seo Uekaci.es. 

SUBK'BXnS PAM^HXLl. the father of ecclesiastical 
history, bishop of Cassarea in Palestine, and the friend of 
Constantine, was horn in Palestine towards the end of 
the reign of Gallienus, about A.i>. 264. He became inti- 
mate with Pomphilas, bisliop of Ciesarca, who suffered 
martyrdom under Galcrius in 309, and in memoiy of whoso 
friendship he added to his namo that of Pamphili. In 
313 he was himself raised to the see of Osesarca, which ho 
filled until his death. At the Council of Tyre, 335, Euse- 
bius joined in condemning and deposing Athanasius on the 
charges of disobedience to tlio emperor in not reinstating 
Ariiis, want of respect to the council, and an alleged dese- 
ctration of some sacred vessels. Eusebius was deputed by 
the council to defend before Constantine the judgment which 
they had passed against Athanasius. The part which he 
took in this controversy caused him to be set down as an 
Arlan, though it appears that he fully admitted the divinity 
of Christ ; and all that his accusers can prove is, that he 
believed that there was a certain subordination among the 
persoiiK of the Trinity. Eusebius died 340. 

The principal works of Eusebius are — 1. “ Tho Ecclosi- 
ostic^ History,’* in ten books, from the advent of our 
Saviour to the defeat of Licinius by Constantine, 324. 
2. ^'De Preparaiione Evangelica,” in fifteen books. In 
this work he examines the voiious systems of theosophy 
and cosmogony of tho ancient philosophers, the purest 
part of which, ho maintains, was borrowed from the Jewish 
sacred writings. 3. Do Demonstratioiio Evangelica,” in 
twenty books, of which only ten have come down to ns. 
It consists of further proofs of tho truth of tho Christian 
faith, chiefly directed against the Jews, being drawn from 
the books of the Old Testament 4. The Chronicle or 
Ilnivcrsal Histoiy ” was only known by fragments until it 
was fortunately discovered entire in an Armenian MS. 
version fonnd at Constantinople, and published at Milan in 
1813. The work is divided into two books ; tho first, en- 
titled “Chr^ography,” contains brief separate sketches of 
tlio history of the various nations and states of tlio old 
world, from the creation till tho year 825 of our era. The 
other works of Eusebius are — 5. ^^Onomosticon XJrbium et 
l.ocurum Sacra Scriptura.” 6. **The life of Constantine,” 
in four books, a piece of panegyr cal biography. 7. A Life 
of his friend Pamphilus, of which only a fragment remains. 
8. Tho “ Theophania,” whicli was^discovored in 1839, and 


throws an important light on his l^oiM opinions; and 
other minor works. i 

XUSTA'CHIAN TUBS, the pfsa^ which leads from 
the dmm of the ear to the throat oil earn side. It supplies 
the tympanum with air, thus equalizing the pressure of air 
on each side of the drumskin, and serves as an outiet for 
mucus. Its aperture into the pharynx, is usuallv shut, 
being only opened in the act of swallowing. If the nose 
and month be closed and the cheeks distended, a sense of 
pressure in both ears is felt on swallowing, due to the 
tympanic membrane or drumskin being bulged out by the 
pressure from witliin. An inspiratory cil^ under like 
conditions will cause pressure from the outer ear upon the 
membrane. In each case temporary deafness occurs for 
an instant, proving the necessity of tho equalization of 
pressures to insure due hearing. [See Ear.] The passage 
derives its name from its discoverer, Bartolommeo Ensta- 
chius (Eustachio). Seo next article. 

BUSTA'CHIUS. Bartolimmeo EustaMo or Eus- 
tachius^ was one of the distinguished band of Italian 
professors to whom we owe the restoration of anatomy 
and much of its advancement in modern times. He was 
bom in the early part of tho sixteenth century at San 
Soverino, in tho marquisate of Ancona. Having edu- 
cated himself in tlie classical and Arabic languages, he 
studied medicine at Komc, and afterwards settled there 
with a view to practise as a physician, under the patronage 
of Cardinal Borromeo ; but he never obtained any degree of 
professional success, and died in great iudigenco about 1574. 

Tho treatises of Eustachius, short and few as they arc, 
are of high authority and bear witness to tho accuracy and 
extent of his researches. They are ail in Latin, and are 
nearly all collected in his Opuscula Anatomica” (published 
in 4to at Venice in 1504, by himself, and again by Boer- 
haave, Leyden, 1707, in 8vo). He also published an edition, 
with annotations, of Erotian’s Lexicon Hippocraticum.” 

Haller declares it to be impossible without writing a 
treatise on tho subject to particularize tho discoveries and 
corrections that Eustachius introduced into anatomy. In 
addition to the tube described in the preceding article a 
certain valvular membrane in the heart, which bears his 
namo, is among his discoveries. 

XnSTA'TBXANB^ a Christian sect of tlio fourth cen- 
tury, who refused to acknowledge any other bishop but 
St . Enstath ius, who hod been deposed by the Arians. 

SDTBB'Plk a genus of Palms, natives of tropical 
South America. Tho slender stems are sometimes 100 feet 
liigh, crowned with a tuft of pinnate leaves with narrow 
leaflets. The berries are round, of a dork purple colour, 
containing a single seed. 

Euttrpe eduUa is the assai palm of Para in Brazil. Its 
stem is not more than 30 or 40 feet high, while it is 
slender, and leaning over to one side. The fruit is like a 
sloe in size and colour, and is used in Para for making 
assai. Some ripe fruits are thrown into a vessel and warm 
water poured on. In about an hour must of the water is 
poured off, and the fruit is rubbed and kneaded, occasion- 
ally adding fresh cold water until all the pulp has been 
rubbed off. The liquid is strained through a wicker sieve, 
and is then ready for use. It is of a creamy consistence, 
has a plum colour, and a peculiar nut flavour. Farina, the 
meal made from the cassava plant, is mixed with it accord- 
ing to taste, and this very nutritions food forms tke main 
subsistence of hundreds of tlie natives. Europeans become 
BO fond of it that they consider assai one of the greatest 
luxuries the place produces” (A. B. Wallace). Inhere is 
BO much variety of soil and aspect near Para that there is 
a continual supply all tlie year round. This species, as 
well as Eutvrpt oUrocea and Etii&rpe montanuj is grown 
in onr conservatories. ft 

BUTBO'PnXB FLAVIUS was a Latin historian of 
tho fouilh century. He was secretory to the Emperors 
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Constantine and Jnliaii and accompanied the latter in bis 
unfortunate Parthian ompaign. He is the author of a 
compendium of Bomai| history, in ten books, from the 
foundation of the city|to the accession of Yalens, A.i>. 
364, which, being short and easy, was much used as a 
school-book. Meagre as it is — ^for it might be contained 
in 100 common-sized octavo pages — it is still of some use 
towards filling u^ those gaps in history which are left in 
consequence of the total loss of some writers and the im- 
perfect condition in which the works of others have come 
down to us. 

EuTBorius was also the name of a favourite eunuch of 
Arcadins, who virtually mied the East after 895. He 
misused his power greatly. One of the best pieces of the 
poet Claudian is an invective against h im. He was put to 
de.'it h in 4 00 by the Empress Eudozia. 

xfonrcH^iAKs, a sect of Christians which began in 
tho East in the fifth century. Eutyches, its reputed 
founder, though the opinions attributed to him are said to 
liuvo existed before 0^ De Eutychianismo ante Eutychen,” 
by Christ. Aug. Selig; and ^o Assemani, ^^Bibliotheca 
Orientalis,** tom. i. p. 219), was a monk who lived near 
Constantinople and had a great repntation for austerity 
and sanctity. He was already advanced in years when in 
A.]>. 481 he took a vigorons part in opposition to the 
Nestorians, who were accused of teaching that the divine 
nature was not incarnate in, but only attendant on, Jesns, 
being snperadded to his human nature after the latter was 
formed.** In his zeal for opposing the error ascribed to 
the Nestorians, Eutyches ran into the opposite extreme of 
saying that in Christ there was ^^ouly one nature, that 
of the incarnate Word,** his human nature having been 
absorbed in a manner by his divine nature. The doctrine of 
Eutyches was condemned by a conncil at Constantinople, 
and this decision was reversed by another council at 
Ephesus in 449 ; but at length by the council at Chal- 
cedon, 451, which is reckoned as the fourth oecumeni- 
cal council of the church, Eutyches was again condemned, 
and deprived of his sacerdotd office. Eutyches died in 
exile; bat several monks, especially in Syria, continued 
the schism, under the general name of Monophysites, or 
believers in one nature. In the sixth century a fresh 
impulse was given to the Eutyohian doctrine by one Jacob, 
a monk sumamed Baradssus, who himself died bishop of 
Edessa, A.i>. 688. He was considered as the second 
founder of the Monophysites, who assumed from him the 
name of Jacobites, under which appellation they still 
constitute a very numerous church. The Armenians and 
the Copts are Jacobites, and so are likewise many Syrian 
Christians, in contradistinction to the Molchites, who belong 
to the Greek Church. 

The Monothelites, who appeared in the seventh century, 
have been considered as an offshoot of the Entychians or 
Monophysites, though they pretended to be quite uncon- 
nected with them. They admitted the two natures in 
Christ, explaining that after the union of the two in one 
person there was in him only one will and one operation. 
This was on attempt to conciliate the Monophysites with 
the orthodox church, and it succeeded for a time. The 
Council of Constantinople, which is the sixth oecumenical 
council, 680, cond emned tiie Monotbelites. 

XUXAN'THIO or PUBABIC ACID, an acid 
obtained from pnrree or Indian yellow (a substance im- 
ported from India and China), in which it exists in com- 
bination with magnesia. It is obtained in yellow crystal- 
line needles, wlucdi are solnble in water, but dissolve more 
freely in alcohol and ether. The formula is CsiH^gOii. It 
has a sweetish-bitter taste, and is coloured deep yellow by 
alkalies. It forms a number of salts, many of them col- 
oured, called guxanthates. The euxanthate of magnesium 
is the salt existing in Indian yellow. 

EUXXSBL See Black Sea. 


SVAD'OBAB, King of Saiamis, in the island of Cyprus,, 
from 410 to 874 b.c. His family had been deprived of the* 
government; bnt Evapiras, in the year 410 b.o. returned 
to the island, and having killed the usurper succeeded iB 
recovering the kingdom. He was fond of Greek culture, 
and zealously cultivated the friendship of the Athenians,, 
and with the Persians, whose aid he had secured, he assisted 
them to gain the viotoxy of Cnidus, 894 b.g. At a later 
period, however, he took advantage of the difficulties of the* 
Persian government to extend his rule over the greater 
part of Gypros; bnt in the end he was compelled to submit 
to the loss of his independence. He remained the nominal 
ruler of Saiamis until 874 b.o., when he was murdered by 
a eunuch. He was succeeded by his son Nicocles. 

EVAMGXIi'lCAL, a term which in its broadest meaning 
signifies anything that is in harmony with the teachings of the 
apostles of Christ, but which is more generally used as a 
party distinction in tho church itself. On the Continent it ia 
often used to distingnish tho various Protestant dmrehes from 
the Roman Catholic Church, and in Prussia it is the official 
designation of tho national Protestant church formed by 
the union of the Calvinistic and Lutheran bodies. In 
Great Britain this title is generally assumed by dissenters 
from the national churches, and in the Church of England 
itself it is adopted by the Protestant or Low Chnrch party 
as opposed to tlie Ritualists and Broad Cliurchmen. 

XVANGXLZCAL ALLXAMCB, a society formed for 
the purpose of ^^associating and concentrating the strength 
of an enlightened Protestantism against the encroachments 
of Popery and Puseyism, and to promote the interests of a 
scriptural Christianity.** It was organized at Liverpool in 
1845, and at present has branches in the principal towns 
of Great Britain and many other parts of the globe. Its 
members must hold what are called evangelic^ views, as 
well as the divine institution of tho Christian ministry, and 
the authority and perpetuity of the ordinances of baptism 
and the Lord’s Supper. The High Church party, as well as 
the Rationalists, have always opposed the Alliance. Great 
meetings of its members have been held both in England 
and on the Continent. A similar institution, which exists 
in the United States of America, under the title of tho 
Evangelical Association, has 40,000 members, and main- 
tains many ministers and missions. 

liVAlf 'GliLIBT is the Gr<)ek appellation euangelistes 
(from eu and angeloa), which signifies a messenger of any 
good news. In the first ages of Christianity it was a 
general name of all tliose who, either by preaching or writ- 
ing, without having a particular fiock assigned to them, 
announced the ‘‘glad tidings*’ of the Christian revelation. 
The use of tho term is now confined to tho four writers to 
whom the canonical gospels are attributed, Matthew, Mark, 
Luke, and John. 

The cyangelistB arc represented in pictorial art, as in 
church frescoes, painted windows, &c., with certain definite 
symbols. Matthew holds the pen and writes at the dicta- 
tion of an angel. Mark writes also, and is usually seated; 
a winged lion crouches at his feet, sometimes thonght ta 
be a symbol of the resurrection. Luke also has pen in 
hand, but is not writing ; he studies the scroll before him 
as if he were selecting from it certain passages. This is 
well in keeping with the selective character of the gospel; 
and the animal standing by the figure is equally happily 
chosen, for it is a cow gently chewing tho cud. John, tho 
mystic and sublime, is fitly shown as a beautiful youth 
rapt in thonght, by whom the eagle stands with outspread 
wings on tho point of soaring np to heaven. 

EvANaisLiST is the name of the third order in the* 
Catholic Apostolic Church (sometimes called Irvingite, 
on account of a very distinguished preacher who johied 
that chnrch); and the special functions of the evangdists 
belong somewhat to missionaiy enterprise and the propa- 
gation of cburch-fellowsbip. 
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EVAPORATION i» the Blow traiittformation of a liquid 
or solid into its gaseous state. 

If liquids or certain solids be placed in an open vessel 
they gradually diminish in quantity by evaporation, and at 
length disappear; but provided no chemical change has 
taken place, they still exist in an invisible gaseous form. 
The rapidity with which this process goes on is in propor- 
tion to the temperature, the extent of the exposed surface, 
the pressure and movement of the surrounding atmosphere, 
and the composition of the evaporated subject. 

The quantity of any vapour which can exist in a gaseous 
form in a given space depends mainly upon the tempera- 
ture; but it is iniluenccd by the state of the atmosphere 
with respect to the pressure of the vapour already existing 
or taken up. Thus there is a point at which, if the tem- 
perature remains fixed, evaporation cannot go on, and the 
atmosphere is said to be saturated. If, on this point being 
reached the temperature should full, the vapour will return 
to its former state, liquid or solid, as the case may be; if to 
the former, it is said to be condensed, if to the latter, to bo 
sublimated; thus water, vapour, or steam is condensed to 
rain or dew, and sublimated to snow or frost. If the tem- 
perature is raised, without there being sufficient solid or 
liquid to supply additional vapour, tho atmosphere Is termed 
superheated. Boiling occurs when the tendency of the 
liquid to assume a gaseous form is sufficient to overcome 
tliQ united pressure of the atmosphere and its own vapour. 

Dalton and Quy-Lussae found that the evaporation 
from ice is equal to that from water at the same tem- 
perature. Dalton also came to the conclusion tliat the 
quantity of vapour raised from a given surface of any liquid 
at a given temperature is directly proportional to the 
clastic force of tho vapour at tliat temperature. 

Solid substances and liquids of great specific gravity have 
vapours of small elastic force. All bodies require a much 
greater beat to maintain thorn in a gaseous than in a liquid 
or solid form ; thus when by evaporation a liquid is trans- 
formed into a vapour heat seems to conceal itself or to 
liecome latent in the liquid, and a thermometer in it indi- 
cates a depression of temperature. Acting upon this pro- 
perty, surgical operations are often performed upon flesh 
rendered insensible by fi*eczing with the veiy volatile spray 
of ether thrown upon the part — a modern elaboration of 
the ancient Moorish terra-cotta water-cooler, which, when 
exposed to the sun, chills the water it contains by the evapo- 
ration of that which oozes through its sides. So also re- 
sidents in India cool their rooms by drenching with w’^ater 
strips of matting bung across the window openings in tho 
fierce sun ; and it is advisable to take great precautions, 
even sometirncB to the extent of wrapping up, to avoid 
catching cold in the cool current of air caused by the eva- 
poration. Few ladies are unfamiliar with the delicious 
solace a drop of eau-de-Cologne affords to an aching brow, 
or its valne to check an attack of faintness. The efficacy 
of the remedy is increased if tho evaporation is promoted 
by blowing upon or fanning the moistened part. In fact, 
so great is the chilling effect of evaporation, through the 
withdrawal of heat by the vapour, that liquids may be 
made to freeze themselves by their own evaporation readily. 
If water be placed under the exhausted receiver of an air- 
pump it evaporates freely, tlie water-vapour filling the 
vacuum; if, however the vapour is exposed to strong sul- 
phuric acid, it is as readily absorbed by the acid, especially 
if by seme simple contrivance the acid be kept in motion, 
so as to present ever a fresh surface to the vapour. In a 
few moments the water becomes so cold as to bo a solid 
mass of ice. Considerable quantities may be thus produced. 

Not only is evaporation so potent in its effects on heat, 
but it is found to bo a powerinl means of producing elec- 
, tricity, the vapour and the liquid from which it has sprung 
always assuming opposite states. Thus a few drops of 
copper sulphate thrown into" a hot platinum crucible, and 


evaporating quickly, will producekWIolent electrification. 
It is strongly urged that the elecfa^icity of the atmosphere 
is due to this cause, the great odisanio evaporation con- 
stantly supplying the clouds with w^ctric energy. 

EVE (Ueb. Havva^ life) was, according to Gen. iii. 20, the 
name given by Adam to his wife because she was the motiier 
of all living. In the Elohistic narrative contained in Gen. 
i. 27, it is declared that Elohim created man in his own 
image, ^^male and female created he them;'* but in the 
Jehovistic narrative which follows a detail^* account is 
given of the creation of Eve from Adam*s rib. The rest of 
the story of the life of Eve is given in tho two following 
chapters, the account closing with the birth of Seth. There 
is no further direct reference to Eve in tlie books of the 
Old Testament, but in tho New the story of the creation of 
Eve is referred to by our Lord in reproving the lax morality 
of the Jews (Matt. xix. 4-6; Mark x.‘«5), and by St* Paul 
to enforce his teaching as to the position of women in 
marriage and the church (1 Cor. xi. 8-9 ; 1 Tim. ii. 12-1.5). 

In .Tewish literature numerous legends have been pre- 
served respecting the creation and the life of Eve, some of 
which give unmistakable evidence of their derivation from 
the mythical stories of other nations. 

The narrative of tho creation of Eve, and indeed tho 
whole story of the creation and fall of man, as it is given in 
tho book of Genesis, has given rise to much speculation on the 
port of theologians; but though both in ancient and modem 
times many theories of interpretation have been propounded, 
no single theory has obtained anything like general accept- 
ance. These theories may be briefly divided into the literal, 
mystical, and mythical, and the first of these, which accepts 
the story as veritable history, is that which is generally ac- 
cepted as the orthodox interpretation. The method of in- 
terpretation, however, which regards the story as allegorical 
has found many eminent supporters both among Jews and 
Christians, while recent researches in tho early legends of 
Babylon have disposed many scholars to regard the story 
as being the Jewish form of a mytli of tho creation com- 
mon to tho early Semitic nations. 

EVECTZON OF THE MOON. See Moon. 

EVELYN, JOHN, tho diarist, author of ‘^Sylva,” &c., 
was the second son of Richard Evelyn, Esq., of Wotton, 
in Surrey, and was born at that place, 81st October, 1620. 
He received his education at Lewes Free School and Baliiol 
College, Oxford. In 1641 he went abroad; he served for 
a short time as a volunteer in Flanders, and with only two 
short intervals remained abroad till 1652. In 1647 he 
married the daughter of Sir Richard Browne, and on his 
return he lived in retirement on her property of Sayos Court 
till the Restoration. His character then occasioned him to 
be drawn from his privacy and to be frequently engaged 
in the public service. Among other things he was a com- 
missioner to take care of the sick and wounded on the 
Dutch war breaking out in 1664; commissioner for the 
rebuilding of St. Paurs ; a member of the Board of Trade 
on its first institution, Ac. He was also one of the first 
members of the Royal Society, and continued throughout 
life a diligent contributor to its Traneactioru. His most 
favourite parsnits were horticulture and planting, upon 
which be wrote a variety of treatises, which are collected 
at the end of tho fifth edition (1729) of his **Sylva, or a 
Discourse on Forest Trees and the Propagation of Timber 
in bis Majesty's Dominions,*' first published in 1664. 

Evelyn's works on the fine arts are: “ Sculptnra'* (1662), 
a history of the art of engraving, in whidi the first account 
Is given of Prince Rupert's supposed new method of mezzo- 
tint; ** A Parallel of Ancient and Modem Arohitectnre ** 
(1669); '^Numismata, a Discourse upon Medals" (1697). 
All these, though long superseded, were much esteemed, 
and were in fact valuable additions to tho ^hon existing 
stock of literature. 

By the death of bis brother, in October, 1699, Evelyn 
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tnoeeeded to the famiir estate at Wotton, \rhere he died : 
87th Fehnuuj, 1706. iTo the present age he is best known 
by his famous Diaiy, extending from the outbreak ef the 
Civil War to the be^nnlDg of the eighteenth century, which 
contains much enrions matter relative to his travels and 
to the manners and histoiy, political and scientific, of 
the age. The work was first printed in 1816, and has 
gone ihrongh several editions. 

BV^SBnT^ the loftiest monntain in the world, is 
eitnated in the Nepal ranges of tho Himalayas, beyond 
Bengal. Its height above the sea is 20,002 feet. It Is 
named in honour of Sir George Everest, surveyor-general 
of In dia, 

in horticulture, are plants which 
shed their old leaves in the spring or summer after the 
new foliage has been formed, and ai‘e verdant through all 
the wenter season ; of this natura are the holly, the laurel, 
the ilex, and many others. They form a considerable part 
of the shrubs commonly cultivated in gardens, and are 
beautiful at all seasons of the year. 

The principal circumstances in which evergreens physio- 
logically difibr from other plants arc the hardness of Uicir 
cuticle, the thidencss of tho parenchyma of their leaves, 
and the small number of breathing pores formed on the 
surface of those organs. These peculiarities taken to- 
gether enable them to withstand heat and drought with 
more success than other plants, but are often not sufficient 
to protect them against such influences in excess. Hence 
we find them comparatively uncommon on those parts of 
tho continent of Europe where the summers are hot and 
dry, and most flourishing in a moist insular climate like 
cur own. This is rendered more intelligible by a com- 
parison of tho proportions borne by their evaporating pores 
or Btomates and those of deciduous plants. As far as 
this subject has been investigated, it appears that their 
leaves are usually altogether destitute of such organs on 
the upper side, uiid that those of tho lower are mostly 
fewer in number and much less active than in deciduous 
plants. 

The greater number of evergreens are raised from 
seed; some are propagated by cuttings or layers, and the 
variegated sorts by budding and gifting. The soil in 
which they succeed best difiers with the kinds. American 
evergreens, such as rhododendrons, kalmias, &c., grow best 
in equal quantities of peat-earth, sand, and vegetable 
mould. European sorts grow in their greatest vigour in 
a fresh hazelly loam, but will thrive in almost any kind 
of soil. 

The operation of transplanting evergreens may be per- 
formed with success at almost all seasons of the year. 
Midsummer planting has even been recommended ; it is, 
however, a work of necessity rather than propriety, be- 
oause its succesB depends entirely upon the nature of the 
weather after the operation. If it be cloudy and wet for 
some time, it may succeed ; but if, on the contrary, it bo 
hot and dry, tho plants will sufier ; for this reason, if the 

? ractice may be adopted, it is not to he recommended. 

he common holly, however, has been often known to suc- 
ceed when planted at this season, either for hedges or as 
aingle plants. 

Autumn and spring are much better seasons for work of 
this kind ; the plants are not so Hable to sufier from tho 
inteuse heat of the sun, and are more likely to be benefited 
by dews and rains. But, according to Ike most experi- 
enced cultivators, the winter months— 'that is, from Oc- 
tober to Febmoiy — are decidedly the best for transplanting 
evergreens. 

It Is of great importance to keep a number of the more 
tender sorts of evergreens in pots, in order to send them 
to a distanoe requked; and if they are to be transplanted 
at home thdr roots ere not so liable to be injured as when 
they are dug from the ground. The more tender species 
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of the following genera should bo treated In this ways— 
Arbutus, Cupjresstts, Daphne, Erica, Jnniperus, Lauras, 
Magnolia, Phyllirea, Pinna, Qnercus, Rhamnus, Thuja, Ac, 

In lifting evergreens particular care should be taken of 
the young rooUots, as n^n their preservation the snoosss 
of the operation in a great measure depends ; especially if 
the specimens have arrived at any unusual size. Small 
evergreens are planted like other things; but the following 
precautions should be observed in all coses where indi- 
viduals of any great size are the subject of the operation. 

When the plant has been lowered into the hole dug for 
its reception, tho soil must be thrown in loosely around it 
(not trodden in), and a basin made to hold a quantity of 
water, which must be filled several times until the whole 
is completely saturated ; this will convey the particles of 
soil down to tlie roots of the plant, and render it much 
more firm than any other method. By this treatment 
plantations of evergreens may be formed which, when fin- 
ished, appear to have been growing for many years. 

It matters little what size tho plants have attained, if 
they can only be lifted without injuring tho small fibres 
of the roots. Plants from 10 to 20 feet high have been 
moved with complete success. Should, however, the roots 
be injured iu transplanting, the branches must be closely 
pruned and shortened in proportion, so that when they 
begin to draw upon the roots for support they may not 
require more nourishment than the latter can supply. 

Considering the great importance of evergi^ns in a 
climate like that of Great Britain, where they flonrish in 
such unrivalled beauty and form so much natural pro- 
tection to bleak, exposed situations, they cannot be too 
extensively planted. 

XVBRliASTlNO FLOWBRS. This name is popu- 
larly given to certain plants whose flowers have the property 
of retaining their brightness and colour for many montiis 
after being gathered. They owe this quality to a hardness 
of their tissue, which has exceedingly little moisture to 
part with, and which, consequently, does not collapse or 
decay in the process of acquiring perfect diyness. It is 
generally in the scales of the involncre of composite plants 
or In the bracts of others that this property resides. In 
France everlastings are colled immorUtlUs^ and both there 
and in this country they are often woven into circular 
wreaths and placed on graves as emblems of immortality. 
These flowers are various spedes of Uelichrysum, Anten- 
na ria, G naplmlium, &c. 

liVUiSHAK, a municipal borough and until 1886 a 
parliamentary borough of England, in the county of and 15 
miles S.E. from Worcester, and 106 from London by the 
Midland Railway, is situated on both banks of the river 
Avon, over which there is a fine stone bridge. The four prin- 
dpal streets are wide and clean, oUd the town has a cheerful 
appearance. There are several churches and chapels, an 
old town-hall, a com exchange, erected in 1868, the great 
hall of which serves as music hall and assembly rooms; the 
Evesham institute, market-house, public library, grammar- 
school, and some mannfaotorieB of gloves and hosieiy and 
of agricultural implements. In the neighbourhood there 
are several medicinal springs. The vale of Evesham is 
famous for the richness of its soil, and large portions of 
land near the borou^ are laid out in gardens, which sup- 
ply the great midland markets with vegetables and fruit. 
Evesham owes its importance to an abbey established there 
at a veiy early period, but of which there are now no re- 
mains except a gateway and a beautiful campanile or 
bell-tower, 110 feet high, that was commenced in 1588, or 
almost immediately before the dissolution of the institution. 
This is considered one of the finest existing remains of the 
rime of Henry Vlll. The municipal borough is governed 
by four aldermen (one of whom is mayor) and deven 
ooundllors. Formerly the parliamentary borough returned 
two members to tlie House of Commons, bat it was deprived 
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|e bj the Reform Act of 1867, and in 1885 its repre- 
sentation was merged in that of the county. In 1881 the 
population was 6112. Near Evesham a battle was fought 
between Prince Edward, afterwards Edward I., and tlie con- 
federated barons under Simon de Montfort, on the 4th of 
August, 1265. The latter were totally defeated, and their 
lender and his son killed. The victory restored Henry HI. 
to the throne, but he and his successors were compelled to 
adopt the principles of their opponent, who was the real 
fo under o f popular representation in England. 

SVXDiafCIU Legal evidence denotes the means by 
whidi facts are ascertained for judicial purposes. In the 
common law of England, where facts are ascertained 
by juries, the body of rules denominated tlie law of evi- 
dence has been gradually established within the last two 
centuries. The accounts of our earlier judicial proceedings, 
contained in the state trials, sufficiently prove that it was 
the practice formerly to admit, without scruple or question, 
every species of testimony ; but at a later period distrust 
of tile capacity of the ordinary jury, and tlie perverted 
ingenuity of the legal profession, caused a system of ex- 
clusions to be introduced, which for a long period worked 
immense mischief to the public. Thus it was ruled that 
evidence was inadmissible when tendered by the party to 
the suit himself, or by any person connected with him by 
the tics of family or the relations of business; and further, 
the evidence of any person whose position was such as to 
make it likely or possible that he would tell a falsehood 
was also excluded. The tendency of all recent legislation 
has been towards the removal of such exclusions, though 
ono or two of an Important character, to be afterwards 
noticed, are still retained. 

Evidence, in a legal sense, may bo either oral or written, 
and the general rules of evidence are the same in criminal 
as in civil proceedings. In all cases it is a rule that the 
heat evidence that can be procured must bo produced. 
Where first evidence is accessible, secondary evidence must 
nut be substituted for it, as sucla a substitution raises a 
presumption prejudicial to the party producing it. This 
rule applies to written as well os oral testimony, but in 
regard to written testimony the following exceptions are 
allowed : — (1) When it is proved that the instrument has 
been lost or destroyed ; (2) when it is in the possession of 
n party who is privileged to withhold it, and who refuses 
to produce it ; (3) when it is in the hands of the opposite 
party, who, after notice, has refused to produce it ; (4) 
where its production is on physical grounds impossible, or 
where it would be highly inconvenient; (6) where the 
document is of a public nature, and some other mode of 
proof has been specially substituted. 

Written evidence consists of records, documents under 
seal, as charters and deeds, and writings not under seal. 
Any record expressed in writing or symbols may be con- 
sidered a document in the legal sense. Acts of Parliament 
ore records of the highest nature, being the memorials of 
the legislature ; but a distinction is made with respect to 
evidence between public and private statutes. A pnblic 
statute requires no proof in courts of justice; bnt pri- 
vate Acts must be proved by copies compared with the 
original roll of Parliament. A second and inferior species 
of records are the proceedings of courts of justice, which 
ai'o proved by exemjdifications, sworn copies, or office copies. 

Evidence is always given upon oath, except in the ease 
of thbse who object to take it ; but the form of oath is 
immaterial. In England the oatii to ** speak the truth, 
the whole truth, and nothing bnt the truth,” is adminis- 
tered on the New Testament for Christians, and on the 
Old Testament for Jews. Mohammedans or other persons 
not Christians on bound over to speak the truth by sudi 
forms as are considered appropriate to their respective 
creeds. Quakers and all ^persons who have conscientious 
objections to take an oatii are admitted as witnesses on 


solemn affirmation in all courts, fbth dvil and criminal* 
In all cases the punishment of i>er]nry is attached to> 
falsehood. : 

From the earliest times tlie lawilof evidence in Scotland 
has closely resembled that of England. Even while the 
ancient expedients of trial by battle, by ordeal, and the 
like prevailed, the roles of procedure wep almost identical 
on both sides of the Tweed. Trial by jury in civil as 
well as criminal cases was afterwards evolved by very 
similar stages in both countries, and down to the present 
day the secular changes in the rejection or admission of 
evidence have been almost the same in character and 
period of adoption. The disuse of trial by jury in Scot- 
land in civil causes, for several centuries prior to 1816, 
led to the introduction of numerons legal presumptions by 
which the natural bearing of the evidence allowed to be 
received was sorionsly warped or controlled; bu> with 
the reintroduction of trial by jury these artificial rules 
were gradually relaxed ; and as most of the old restraints 
on the admissibility of evidence come to bo removed in 
both kingdoms, it may now be said that the laws of 
evidence are in most respects the same both in England 
and Scotland. In Scotland, howevei*, some peculiarities 
may still be traced, partly of continentid, partly of ecclesi- 
astical origin. Among theso may be instanced the oath 
of roference,” t.e. the power possessed by either party to a 
snit to refer the matter in dispute to the oath of his 
opponent ; the oath of calumny,” which must bo taken 
by all plaintiffs in actions of divorce, to the effect that they 
are not acting eolluBivoly, and the like. (See Dickson ** On 
Evidence.”) 


ZVXJU In all ages the questions of Death, of the 
Freedom of the Will, and of the Existence and Origin of 
Evil, must, under new forms, present themselves. Man 
stands as it were in the centre of Nature, his fraction of 
Time encircled by Eternity, his handbroadth of Space 
encircled by Infinitude ; how sholi he forbear asking Mm- 
self Whence, and Whither? Ever unsncoessfully : for 
what theorem of the Infinite can the Finite render com- 
plete? (Carlyle's “Miscellanies.”) 

Of these perpetual enigmas, always pressing for an im- 
possible Bolntion, none has exercised the mind of thinkers 
more than the existence and origin of evil in the world. 
Evil is that which contradicts, or seems to contradict, the 
divine ordinance. How then, if God is all-powerfnl and 
all-good, shonld he admit evil into the world ? why did ho 
not create a world witiiont evil ? That is the problem. 
Like nearly all problems in philosophy it was well attacked 
by the great Greeks. Plato cut the matter very short by 
strict logical principle. There is good in the world — now 
everything in nature has its contrary: heat and cold, high 
and low must exist together, for if dl were hot heat wofdd 
be imperceptible, if all wore high lowness would be incon- 
ceivable, &C. Therefore, says Plato, the existence of good 
necessitates the existence of evil. Bnt evil cannot exist 
in Plato's divine region of pure ideas, for there eveiything 
is perfect; therefore it exists in the world in which we live, 
whore those ideas are imperfectly shadowed forth in what 
we call phenomena, where pure Beauty, for instance, is 
only imaged in partly-beautiful objects. The office of 
evil, therefore, according to Plato, is to spur man to escape 
from it, not by snicide or cowardly desertion of his post, 
but by study of the lofty ideals which transcend and yet 
underlie phenomena. Evil is in excess of good in the 
world, it is urged ; Plato admits this at once, for pheno- 
mena are in excess of the ideas which infdrin them. But 
man is a free agent, he can choose between the evil and 
the transitory and the good and the permanent. 

, This simple and original notion of God as the author of 
good and evil alike runs throughout theemost ancient 
Hebrew Scriptures. “ What! ” cries Job (ii. 10); “ shall 
we receive good at the hand of God, and shall we not 
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receiye evil ? ** And conception of Satan as one of the I 
sons of God, frequent!); appearing before him and subject 
to his supreme oommimd, which that remarkable^ book 
embodies, is another asfect of the same notion. The view 
that evil was abhorrent to God, and that God and the devil 
were two eternal enemies, arose among the Hebrews after 
their captivity, wh«n th^ had embraced port of the Persian 
teachings on such matters, teachings whidi about the third 
century of our era culminated in the doctrines of the 
Manicilbaks. Not so the authors of Genesis and Esodns 
with their aooonnt of the primal curse, and of the imme- 
diately divine authorship of the hardening of Pharaoh’s 
heart and of the plagues of Egypt. In the New Testament 
the post-exilian view of evil as the work of the devil apart 
from the work of God entirely prevails, and has now sunk 
so deeply into the popular mind as almost to preclude a 
phiiosephioal view of the subject. Evil has become a per- 
son^ty, the Evil One,” sufficiently corporeal for legend 
to describe his appearance, and for Luther to assml with 
his ink-pot for a missile. The history of this conception 
is traced in the articles Demon, Devil. 

Spinoza was among the first of the modems to clearly 
formulate what St. Augustine had long before taught more 
vaguely. This may be fairly described as the present view 
of evil among a htfge and increasing group of thinkers, 
according to which evil is not a positive but a negative 
quantity. It is the absence of perfection. We ourselves 
construct an abstraction, and then whatever does not come 
up to that abstraction we denominate evil; whereas on 
the contrary the tiger is as truly the creature of God as 
the camel, notwithstanding that the one seems to do us 
nothing but evil and the other serves our uses alive and 
dead. Are we then to love and protect the tiger, to 
pamper the thief and the murderer ? By no means; l^ey 
demand extermination or restraint Yet while we deprive 
them of the means of harming us, wo need not do so in 
hatred. The necessity of evil dues not render punishment 
unjust, but it does, or it ought to, teach us to look with 
far different eyes upon the evil-doer than those of our 
forefathers. We arc able now to consider ourselves greatly 
to blame for the wrong-doing of the thief, for instance, in 
that we have ourselves allowed him to grow up amid such 
influences as have warped his nature. We see that moral 
evil nearly always results from physical evil. Our punish- 
ment becomes corrective, and loses its hateful retribntive 
character in consequence. 

The great doctrine of evolution, which teaches that the 
whole universe, mental and spiritual as well as physical, 
has been evolved and is being evolved into higher forms 
from lower, exhibits another phase of tbb consolatory con- 
ception. Evil here appears as the mighty engine whence, 
add whence only, good arises. The daw of the tiger neces- 
sitates the bravery of the hunter, and* conversdy it is a 
platitude that dull prosperity enervates a whole nation. 
The pressure of the growing race, one of the most crying 
of evils, yet stimulates improvement in countless ways. 
We emi^te to less crowded countries, and the necessity 
of quidier communication causes the steam-vesad to be 
evolved, and the electric telegraph to spring into existence. 
A homely and not the less valuable example is yielded by 
the difficulty of obtaining domesUe service in the United 
States, which has resulted in a crowd of most ingenious 
and valuable labour-saving machines. It is a proverb 
that the idle man never finds time for anything; the spur 
of pressure onee removed which made the management of 
his crowded time so difficult, then even the ordinary tasks 
of Bfb ahp by without being done. Each difficulty and 
eadi danger ^Is forth, in the world of ontward nature and 
in the world of mind alike, its correlative faenlty and beauty, 
and without the difficulty the faculty would not exist. 

But while we can thus see suffident of the beneficent opera- 
tion of evil to derive therefrom an additional trust in the 


beauty and goodness of the divine ordinanoe of things, the 
reason ioAy the universe could not have been otherwise created, 
the problem of the origin of evil” remains, and we must 
be contented that it shall for ever remain, Inscmtablo to 
our puny and finite minds. Tennyson has stated the 
whole problem in words of fire, in his immortal “In 
Memoriam,” with a quotation from which this article may 
fitiy oondnde 

^ Oh yet we trust that, somehow, good 
WUl be the final goal of 111. 

To pangs of nature, sins of will, 

Defects of doubt, and taints of blood ; 

” That not a worm is doven in vain. 

That not a moth with rain desire 
la shrivelled in a fruitless fire. 

Or but subserves another's gain. 

*' So runs my dream ; but what am If 
An infant erying in the night — 

An infant erying for the light— 

And with no language but a cry.” 

SVHi SYS. From the most ancient times to our 
own day certain persons have been credited with the 
voluntary or involuntary power of the evii eye ; namely, 
that whatever living thing they look upon becomes fasci- 
nated and bewitched, so that it either perishes utterly, or 
at any rate comes into much trouble. The Greeks and 
Romans repeatedly allude to this power; and there are 
few who do not know the often-quoted line of Virgil, where 
in one of his pastorals Ed.” iii.) tho shepherd cries— 

'' Neselo quis teneros oculns mihi fasdnat agnos” 

(I cannot tell what evil eye has bewitched my tender 
lambs). Oriental nations are, and always have been, if 
possible, greater believers in the evil eye than Europeans ; 
amulets, strips of the Koran, Ac., are worn by numbers of 
perfectly sonsiblo shrewd people in Persia and in Turkey. 
Egyptiims share the superstition to the full. It is a pro- 
minent articlo of belief, too, with the North American 
Indians. Among ourselves all our older writers bear wit- 
ness to the universality of the belief and the use of amulets; 
and even Lord Bacon has written gravely that “somo have 
been so curious as to note the times when the stroke or 
percussion of an envious eye does most hurt, and par- 
ticularly when the party envied is beheld in gloir and 
trinmph.” 

This silly superstition, as nearly baseless as a belief so 
general could possibly be, has not until almost within the 
memory of man died out among us; and that only as 
regards the more cnltivated of onr time. It arose natn^ly 
from the concentrated malignance which we perceive, so 
vivid that it almost seems to exist as a separate prindple, 
in the ^e of a person burning with inwi^ jealousy and 
hatred. Glances such as those carry a stab with them 
into the stoutest heart, and it is easy to see how any 
misfortune arising before the smart had died away wonld 
be credited to tho evil eye. 

In our own time tiio late Pope Pio Nono (Pins IX.) was 
universally dreaded by tho poor folk of Rome as the m- 
voluntaiy possessor of an evil eye, bringing misfortune on 
whomsoever he looked at. This did not prevent the many 
private virtues of that excellont pontiff from being fully 
acknowledged by the Italians. Also at the present day in 
Spain, if a guest were to look with unusual pleasure upon 
anything— a ring, for example — ^belonging to his host, the 
latter would at once take it from his finger and earnestly 
press its acceptance upon his friend ; it would, however, be 
unbeard of for the latter to accept the ^t — ^the whole 
transaction is merely intended to avert the ill efibeta of the' 
evil eye whicb an envious glance inif^t otherwise produce. 
It is perhaps needless to add that among the younger and 
better educated this ceremony, still performed In earnest 
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by the bulk of the Spanish nation, rather tends to take 
the character of a piece of graceful politeness. Like so 
much else of its kind, the evil eye shrinks and retires 
be fore th e searchi ng gaze of knowledge. 

XVZL, TBB xmera. an old-fashioned name for 
Scrofula, derived from the fact that the touch of the 
king was considered to exercise a healing or modifying 
effect Edward the Confessor is perhaps the earliest 
sovereign of England whom we know with any degree of 
certainty to have touched ** for king^s evil, and Anne is the 
last Dr. Johnson, when a lad, was touched ** by Queen 
Anne. George L, with a purely parliamentaiy title, and 
so thoroughly a stranger to England that he never learned 
to speak a word of English, neither cared enough for our 
old observances nor felt himself sufficiently royal *‘by 
divine right" to continue the ancient custom, and it 
happily dropped. 

XVOXin^nON. a doctnne which, as applied to the 
science of life, means that all the species of living beings, 
both animal and vegetable, have not been originally created 
as we see them, but arc derived from ancestors of lower 
and simpler organization than themselves, by a process of 
descent with gi^ual modification ; that all species, how- 
ever different they may pow be, are descended from the 
same or perfectly similar ancestors, which, like the simplest 
living beings now known to exist, were minute gelatinous 
masses, without organization or structure. 

The doctrine of evolution is much older than Darwin, 
but its prominence in recent years is due almost entirely 
to his work on the “ Origin of Species,” in which he states 
his belief that animals aro descended from at most only 
four or five progenitors, and plants from an equid or lesser 
number. Analogy would lead mo one step furimer, namely, 
to the belief that all animals and plants have descended 
from some one prototype.” 

These views were simultaneously brought forward by 
Wallace and Darwin in 1858, and in the incredibly short 
space of ten or twelve years secured the approval of many 
leading minds of the scientific world. M. de Candolle had 
already stated that existing vegetation must be regarded 
as the continuation, through many geological and geogra- 
phical changes, of the anterior vegetations of the world.” 
Sir Charles Lyoll had given his conviction that **tbe 
natural operations now going on account for all known 
geological changes connecting Hie past with the present 
by imperceptible gradations.” On the continent of Europe 
boldly speculative minds, such as Goethe, Oken, Lamarck, 
and Geoffroy St. Hilaire, had broached the doctrine that 
there is in living beings a like continuous series of grada- 
tions, and that the origin of the different forms of plants 
and animals must have been the result of gradual develop- 
ment or of derivation one from another. Professor Huxley 
has pointed out that the modem scientific form of the 
doctrine can be traced historically to the influence of 
several converging linns of philosophical speculation and 
of physical observation.” He states them tims 

1. The enunciation by Descartes of the conception that 
the physical universe, whether living or not living, is a 
mechanism, and that as such it is explicable on p^sical 
principles. 

2. The observation of the gradations of strncture, from 
extreme simplioity to very great complexity, presented by 
living^^things, and of the relation of these graduated forms 
to one anotiier. 

8. Tba observation of the existence of an analogy be- 
tween tiie series of gradations presented by the species 
which compose any great group of animals or plants, and 
the series of embryonic conditions of the highest members 
of that group. 

4. The observation that large groups of species of 
widely different habits present the same fundamental plan 
of structure ; and that parts of the same animal or plant, 


the functions of which are very different, likewise exhibit 
modifications of a common plan. 

5. The observation of the existence of structures in a 
rudimentary and apparently useless condition in one 
species of a group, which are fully developed and have 
definite functions in other species of the same group. 

6. The observation of the effects of yarying conditions 
in modifying living organisms. 

7. TheoWrvation of the facts of geograpliicalAistribntion. 

8. The observation of the facts of the geological suc- 
cession of the forms of life. 

]}ut it was not till the appearance of the “ Origin of 
Species,” in 185!), that the theory of evolution was stated 
in such a form that it demanded the earnest attention of 
all scientific men. 

The theory, in outline, is this : — All organisms are more 
or less variable; no two leaves in a forest are exactly 
alike, and the differences are often great enough to be 
quite conspicuous, as in the familiar case of human faces. 
At the same time these variations tend to become heredi- 
tary. Now, if any variation is such as to give its owner 
any advantage over other individuals of the same species, 
the owner of such a “ favourable variation ” will be more 
likely tlian less favoured individuals to win a place in the 
struggle of life, and to leave offspring. These offspring 
will tend to inherit the favourable variation that caused 
their parent to survive, and the same competition will go 
on among them. Those which possess the favourable 
variation in the highest degree will again survive, and the 
improvement will go on progressing and accumulating 
through generations. This preservation of favourable 
variations is what Darwin colls aatm-al selection.” 

In supporting his theory Darwin rests much on tlie 
difficulty of distinguishing between varieties and species, 
and on the changes which are observed to result from 
cultivation and domestication. He dwells on the selection 
which man mokes in order to produce pew breeds or 
varieties, and supposes a similar selection to take place 
in nature in the “struggle for life” which all plants 
and animals must undergo, not only against those other 
creatures which seem to make them their food, but still 
more in a competition with those which seek the same 
nutriment with themselves. At Nature's feast there is 
clearly not room for all, so many being bom that only a 
fraction of the entire number can survive and leave off- 
spring. There is therefore a “ stxogglo for existence;” the 
race is on the whole to the swift, and tlie battle to the 
strong ; there is a “ survival of the fittest.” In this 
“ struggle ” — which underlies the whole Darwinian theory 
— the stronger, or those which possess anything peculiarly 
favourable in their organization, must overcome the weaker, 
and these must therefore cease to exist. Thus a single 
variation, such os • often takes place, may be perpetual^, 
and the possessors of any advantage in the means of pro- 
curing food, or in the powers of ^ offence or defence, may 
entirely displace their less-favoured congeners. It is un- 
doubtedly possible to produce, and with care to perpetuate, 
remarkable modifications in cultivated plants and domeatie 
animals ; and Darwin asks if it can be thought Immbable 
tbat other variations useful in some way to each being in 
the great and complex battle of life should sometimes occur 
in the course of thousands of generations? And if such 
occur, can we doubt that inffividuals having any advantage, 
however slight, over others, would have the brat chance of 
surviving and of procreating their kind? In this way 
Darwin supposes new variations to be continually tiUng 
place, but the greater number of these speedily to beoome 
extinct; while others, becoming perpetuated, and perhaps 
causing the extinction of the original forms, i^n ^ve rise 
to other forms, nntil some of them have so udaely diverged 
that all traces of thor common origin sn lost. This is 
Darwin’s special title to the high pmee which he has won 
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in tho history of hnSuin thought; that, though others 
before him knew that variations took place, and were due 
to various causes — physical, chemical, mechanical — he fully 
demonstrated the efllAent cause of adaptation, that only 
the fittest survived in tho battle of life. 

The theory of evolution is no doubt unlike anything in 
our experience, but the same Is true of any possible theory 
of the origin of species ; and of all possible theories of the 
origin of species, that of evolution is tiio least out of har- 
mony with the ordinary facts of experience. The origin 
of species is a matter of inference, but the origin of indi- 
vidnfd organisms is a matter of observation. Every living 
organism has been evolved out of a perfectly simple germ, 
in which the microscope shows no vestige of structure ; and 
it would scorn more consistent with this fact to believe that 
species also have heen developed by descent with modifica- 
tion from perfectly 'simple ancestral forms, than to believe 
that they have been created all at once just as we see 
them. Embryology, or the study of the development of 
the germ, is of cardinal importance in any discussion of the 
theory. Haeckel lays it down as the fundamental law of 
organic evolution, that the history of the germ is an epitome 
of the history of tho descent, or more fully, that the series 
of forms through which the individual organism passes 
during its progress from the egg-cell to its fully developed 
state is a brief compressed reproduction of the long series 
of forms through which the animal ancestors of that 
organism (or tho ancestral form of its species) have passed 
from the earliest periods of so-called organic creation down 
to the present time.” But the correspondence between 
the evolution of tho individual (ontogeny) and that of 
the race (phylogeny) is not accurate; and the reason 
assigned for this is that tho course of development of the 
embryo has been from time to time altered and much 
shortened, so that whole series of changes that have 
oocurred in tho successive modifications of animal forms 
have become compressed or altogether skipped in the 
evolution of the germ. Heredity, a law universally ad- 
mitted, has kept up in the embiyo the general type of 
earlier animal forms ; and adaptation has so modified the 
details that tho special ancestral type at each stage of 
development is often difficult to recognize, especially in tho 
very early stages. 

The principal replies to the Darwinian theory of the 
origin of species by evolution from the lowest to the highest 
forms of life have come from Agassiz, St George Mivart, Pro- 
fessor Cope of America, Dr. Gwyn Jeffreys, and in Germany 
from Dr. Albert Wigand. But even thoroughgoing evolu- 
tionists are ready to admit serious difficulties in the theory 
as at present formulated. Tho first and most natural 
objection is the absence of evidence of a transitional state. 
Animals known and described in the most ancient times 
are still in existence, exhibiting to this day the same 
characters as of old. The oldest geological evidence shows 
that certain classes of animals £ive been superseded by 
others; but that geological research has not yielded ^*the 
infinitely many fine gradations between past and present 
species required in the theory ” is, Darwin confesses, “ the 
most obvious of the many objections which may be urged 
against it.*’ The difficulty is met **on the supposition that 
the geological record is more imperfeot than most geologists 
believe.” But Mr. Mivart points out that ** the mass of 
paleontological evidence is indeed overwhelmingly against 
minute and gradual modification;” and he tiiinks it in- 
oredible that birds, bats, and pterodaotyles i^onld have 
left the remains they have, and .yet not a single relic be 
preserved in any one instance of any of their different 
forms of wing in tbrir incipient and relatively imperfect 
functional condition.” Granting, however, the evolution 
of species, !l is maintained that variations have ocoun^ 
whtdi no theoiy of spontaneous and unguided variation is 
aiAcient to account lor; and that natural selection among 


small spontaneous variations is incapable of acting to the 
extent required. 

One of the greatest difficulties of the theory is that of 
accounting for the origin of a co-ordinated structure, that 
is, of a structure in which a number of parts are adapted 
to each other. The most remarkable of all instances of 
co-ordination of parts, or, in other words, of cornple.^ 
adaptation, are the organs of the higher senses, the eye 
and the ear. Variations in such a complicated organ as 
the eye, in order to be improving at all, must bo favourable 
in at least two opposite directions at once — both in respect 
of the nerves which contract and of those which open tho 
pupil ; and it is argued that such coincidences of accidental 
favourable variation are incredible in the highest degree. 
Indefinite and equal variability in all directions alike do not 
appear to be a law of nature ; for the lamprey has but one 
nostril, while other vertebrates have two. Some animals, 
too, snch as tho chameleon and the ermine, have the singular 
power of changing their colour — a power of great and sjMcial 
value to its possessors; so much so that once a race of 
animals was formed with this power, there is no doubt it 
would be preserved and perpetuated by natural selection. 
But how is it first to bo formed ? and how many genera- 
tions without this power would have to live and die before 
a single individual was bom with tho slightest tendency to 
change its colour with the seasons, or in correspondence 
with surrounding objects ? It would seem impossible that 
such a power could have originated from the slight random 
sptmtaneous variations which alone tho evolution theory 
admits. Again, according to Darwin, no variation can be 
preserved if not useful to its possessors ; and granting bis 
theory of evolution iu its entirety, birds must descended 
from reptiles, and their wings mast be modified forelegs. 
Now the usefulness of a bird's wing is obvious, but wagrown 
wings are worse than useless ; and how. it is asked, was tho 
long period of transition got over daring which the limb 
was ceasing to be either a foot or hand, without having yet 
become an organ of flight ? Natural selection would have 
been more likely to destroy than preserve a race of animals 
in such a state. A similar difficulty occurs with the fins 
of fishes, for a fin in its incipient state would bo as useless 
as an ungrown wing; and on any theory of evolution, fishes 
with fins are descended from finless fishes like the lamprey. 

Again, it is admitted that natural selection may do in 
the wild state what artificial selection has done in the 
domestic state. It may give origin to races or breeds 
which possess in a higher degree some power or peculiarity 
of the unimproved stock; for where species are at all 
variable, there will be many individuals that excel tbo 
rest in strength, swiftness, and in keenness of eye, ear, or 
scent; and these, if kept apart, may possibly be per 
petuated. But this, it is urged, accounts for compara- 
tively slight changes, and not for the origin of anything 
like a new structure. It cannot be sliowji that the most 
acute and persevering ingenuity is capable of producing 
oven the semblance of a new stacture in any breed, and 
yet it is maintained that this is done by means of small 
spontaneous unguided variations. Sudi random variations 
do not act in the manner or to the extent demanded by the 
theory; and if they did, natural selection would be in- 
sufficient to transmit them, for even granting the unlikely 
supposition that the same particular favourable variation 
occurred in two animals at once, we have again to suppose 
that they will be accidentally brought toother in order to 
perpetuate tho variation, instead of its being weakened and 
lost by the crossing of breeds ; for it is easy to prove that 
the variations produced by artificial selection and training 
are very soon lost when the animals are left to themselves. 
On this point Professor Huxley says we labour under 
great difficulties ; ” tbo evidence is not ^ quite what we * 
would like to have;” and if there is no selective breeding, 

** natural selection goes for nothing.” 
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Accepting the mass of probable evidence in favour of 
evolution, there seems to be no data for atheistic concln- 
sions. The fact of upward progress is not fully accounted 
for by natural selection alone, and it is difficult to see how 
the mere survival of the fittest is the one cause of the 
mental capacity even of the savage, or of the faculty of 
recognizing the good, the beautiful, and the true. 

Whatever view we take of the theory, there is no doubt 
that it has been a most important stimulus to the systematic 
and careful culture of certain branches of biology, and the 
publication of the ** Origin of Species marks an epoch In 
the history of human thought. Professor Flower sums up 
as follows : — Believe everything you will about man in 
his highest intellectual and moral development, about the 
nature, origin, existence, and destiny of the human soul, 
you have long been able to reconcile all this witli the 
knowledge of his individual material ongin according to 
law in no whit dificrent in principle from that of the 
beasts of the field, passing through all the phases they 
go through, and existing long before possessing, except 
potentially, any of the special attributes of humanity. At 
what exact period and by what means the great transforma- 
tion takes place no one can telL If the most godlike of men 
have passed through the stages which physiologists recog- 
nize iu human development without prejudice to the noblest, 
highest, most divine part of their nature, why should not 
the race of mankind, as a whole, have had a similar origin, 
followed by similar progress and development, equally 
without prejudice to its present condition and future 
destiny? Gan it bo of real consequence at the present 
time, either to our faith or our practice, whether the first 
man had such an extremely lowly beginning as the dust of 
the earth, in the litcml sense of the words, or whether he 
was formed through the iiiteiTcntion of various progressive 
stages of animal life ? The reign of order and law in the 
government of the world has been so far admitted that all 
tliese questions have really become questions of a little 
more or a little less order and law. Science may well be 
left to work ont the details as it may. It has thrown 
some light, little enough at present, but ever increasing, 
and for which wo should all be thankful, upon tho processes 
or methods by which the world in wliicli we dwell has 
been brought into its present condition. The wonder and 
mystery of creation remain ns wonderful and mysterious 
as before. Of the origin of the wliolc science tells us 
nothing. It is still as impossible as ever to conceive that 
such a world, governed by laws tho operations of which 
have led to such mighty results, and are attended by such 
future promise, could have originated without the inter- 
vention of some 3 )owor external to itself. If the succession 
of small miracles, formerly supposed to regulate tho opera- 
tions of nature, no longer satisfies us, have we not sub- 
stituted for them one of immeasurable greatness and 
splendour? ** 

(“Origin of Species” “Dcsccut of Man,” by Charles 
Darwin ; “ History of Creation,” “ Evolution of Man,” by 
Ernst Haeckel ; “F’irst Principles,” “Principles of Biology,” 
by Herbert Spencer ; “ Man’s Place in Nature," by Pro- 
fessor Huxley ; “ Contributions to the Theory of Natural 
Selection,” by A. B. Wallace; and “Genesis of Species,” by 
St. George Mivart) 

XVOLUTZON, in algebra, is the term for the extraction 
of rootq, as the cube root, square root, &c. [Sec Cubb, 
Squaub.] The converse term, expressing the raising of 
a quantity to any required power, is Invulutiob. The 
usual roots required are the square root and the cube 
root ; but the fourth root may readily be found by taking tho 
square i*oot of the square root, the sixtli root by taking 
the square root of tiie cube rout, the eighth root by taking the 
* square root of the fouTtli root, the ninth root by the cube root 
of the cube root, &c. It is evident that by continuing the 
chain of reasoning shown under Cube as underlying the 


method for tho extraction of that root, we may directly 
subject any integral number to evolution to any root re- 
quired, by considering it as a binomial (or expressioii 
containing two quantities) and reiersing the process of 
involution step by step. The extraction of roots (other 
than those named above) is difficult and oomplicaM as 
regards algebraical quantities, and is beypnd the scope of 
the present work. The reader is referred to advanced 
algebraical books. 

It may he noted that since in multiplication in algebra 
two minus quantities produce a plus product, any even 
root of a given quantity must have a doable sign + ; and 
any even root of a minus quantity is Impossible. 

ZVOLU'TIONS, ailLlTABY* are the movements 
made by any body of troops, either acting by itself or in 
conjunction with other bodies, for the purpose of arriving 
at or of retiring from a field of battle, ‘or of placing itself 
in a position to act offensively or d^ensivcly against an 
enemy. 

Troops in formation of route or manoeuvre are so arranged 
as to insure the utmost flexibility of movement, combined 
with compactness and simplicity, otlierwise large bodies o. 
soldiers could not be handled to meet tho exigencies of the 
country on which they operate, or to oppose the tactical 
combinations of an adversary in the field. The drill and 
training of the soldier, therefore, are to enable him to be- 
come, as it were, a living atom in the joints of the great 
military machine. Movements of troops are in a great 
measure governed by tlic nature of tho ground they move 
on, by the weapons with which they are armed, by the 
character of the enemy they are to cope with, and by the 
arms he uses. To troops in thO field or on the march, 
therefore, the power of varied and ready evolution must 
ever be of the greatest importance. 

7'Ae column may be said to be the normal formation of 
troops. It is convenient as the starting point for all sorts 
of formation or movement, and is within more ready range 
of the voice and eye of tho commander than other forma- 
tions. A battalion may be drawn up in column, half 
column, or quarter column. Column is formed by tho 
companies of a battalion being placed in rear of each other, 
at a distance equal to their front or breadth; thus a 
column is always the same depth as the front of tho 
battalion in lino less the breadth of tho leading company. 
Half column indicates that the companies are half the hr^th 
of their front in rear of each other, and quarter column de- 
notes that tho companies are placed six paces apart. 

A battalion falls in on parade in column, the several 
companies having been previously Inspected by their 
captains. Tho duty of “ setting a battalion in the field” 
falls to tlie adjutant, w'ho hands it over in working con- 
dition to tho commanding officer. When No. 1 company 
is in front the battalion is right in fronts and the left is the 
directing flank; when otherwise ordered the right becomes 
the flank of direction. The object of this is that when 
the battalion wheels or forms into line the covering by tho 
major and the dressing by the guides is more speedily and 
correctly arrived at 

A battalion in column may be either wheeled or formed 
Into line. The commanding officer gives tho order, when 
(if a wheel) the companies wheel together, and are halted 
by their captains when they are vrithin two paces from 
tlioir markers, who have previously been covered by the 
major of the flank on which they wheel. They are dressed 
by their guides, who give the word “ Eyes front," and on the 
major’s word “ Steady’’ the movement is completed. In form- 
ing the men move into their places by the file on the flank 
of formation turning to that flank, the remainder making a 
half turn and filing into their places by suecesslon, dress- 
ing themselves as they come up. Columns oft the march 
are wheeled and formed in the same way, only markers are 
not thrown out unless a halt Is ordered. If the mareh is 
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•to bo eontmoed, when' the moToment is completedf the 
• word “ Forward” is given. 

A hattaUon in column is invariably deployed by the 
flank march of fours on ||ie leading company, which remains 
fast; the remaining companies form fours in the direction 
•ordered, move by the shortest linos to their places in line, 
and are halted by their captains and dressed by the 
gnides, the movement being superintended by the major of 
the dank on which it is made. If it is intended to place 
the line more to the right — say three companies* distance — 
the order is to deploy outwards, three companies to the 
right; ” the leading company stands fast, the three immedi- 
ately behind it go fours right, the remainder fours left, 
when they march to their places in line, and are dressed in 
the usual way ; the covering is made from the flank which 
was directing in column. 

A iattaUon marching in line advances by its centre. 
The centre sergeant selects a point to march on under 
superintendence of the adjutant, who gives the word 

Steady ** when the lino of inarch is determined on. At the 
order to march tlie whole step off, the men touching lightly 
towards the centre. The sergeant-major stands fast in 
rear till the lino has advanced ton or fifteen paces, when he 
advances, under direction of the adjutant, until he finds 
the lino of march is being maintained. When the halt is 
ordered every man remains steady. Retiring in line is per- 
formed in the same way, only the men are tm*ned' about 
■before they march off ; when ordered to halt they are at 
once turned to the front. 

A battalion in line may be wheeled or formed into 
column. W*hcn at the halt a battalion breaks into column, 
at the command the whole go to the riglit-ahout and wheel 
upon the named flank, and are halted and turned to the 
front by their captains, the men in column taking up their 
dressing without further word of command. A battalion 
ill line may also on the march whe(>.l or form into column, 
and continne its advance on the word Forward ” from the 
commanding officer. Formations of column from line may 
be made at the halt on any company; if on a flank com- 
pany, the remainder go into fours — right or loft— and are 
marched by the rear on their mai'kers ; if on a central 
company, the remainder go fours inwards, the men moving 
into column left arm to loft arm. A battalion in line may 
advance in column from eitlicr flank or from the centre. 
When from a flank, tlie leading company advances, the 
remaining companies moving in fours along the rear ; as 
•each company's leading file comes in rear of the centre of 
the preceding company the men make a half turn to the 
front, and as they come into column are ordered to turn 
to the front, when the march is continued by the command 

Forward,” or the column is halted and dressed. A bat- 
talion in line may advance in columns of half battalion 
in the same manner on the leading companies of half bat- 
talions, or it may advance from the two centre companies, 
the remaining companies on either flank forming fours in- 
'wards, and moving into their places in the double column. 

Battalione in line change front quarter, half, three- 
quarters, or at right angles. Quarter means a quarter of a 
right angle ; half, a half of a right angle ; and three-quarters, 
three-quarters of a right angle; right or left denoting the full 
^quarter circle. Thns to ‘^change front right on the right 
•company,” the right company is wheeled to the right and 
^Aressed, when the remainder wheel forward together, and 
when in oblique echelon, at the word Forward” get into 
their positions in line in the usual way. The command 
*^Ohange front left on the right company ” reverses the pre- 
ceding movement, and throws back die left. Thus the 
nright company, on the command being given, at once wheels 
to the left, Die remaining companies are turned about, 
wheeled on their left, and when in echelon move forward 
vtowards the alignment, on which they wheel, passing well 
*to the rear, and are baited, turned to the front, and dressed 


up, and the formation completed as usual. The lesser parts 
of the circle are worked in the same way as the examples we 
have given. Front may be clianged by the same method 
on an inner as well as a flank company. 

Troops in lino or in oolnmn, when intermpted in their 
advance by obstacles, can diminish their front by breaking 
oif flies — i.6. the tiles that are obstructed in their path 
turn inwards and wheel up in rear of each otlier on the 
flank of the line or column, till the obstruction is cleared, 
when they make a half turn and double up into their 
former places in the front 

JJreising the line is uecossaiy to correct errors of for- 
mation after a long march or a charge. This is done at the 
bait The markers run out, and under superintendence of 
the major are properly covered at several paces in front 
of the line. At the order Quick march ” the men step up to 
their markers, and are dressed according to rule. 

Echelon is the most flexible of all the movements. The 
echelon may bo direct, obliqne, or short echelon. Direct 
echelon is the advance of the line by companies at wheeling 
distance from either flank. This movement pennits front 
to be changed at onco and line fonned in any direction. 
Obliqne eoliolon means the companies wheeled up at an 
angle to their former alignment. It is used for advanring 
to a flank, and is capable of rapid formation into line or 
column. Short echelon is a movement for attack in which 
the line is advanced, the two centre companies leading, the 
companies on the flanks following at half distance. Lino 
is re-formed by the centre companies halting and the flank 
companies marching into their position in line ; if on the 
march the flank companies double into their places. 

The formation for Attack , — A battalion drawn np for 
attack consists of — 1. The fighting line, whoso duties are 
to keep np a steady fire on the enemy until a final rush is 
made to carry the position. 2. The support, whoso duties 
aru (1) to supply the losses in the fighting line so that its 
fire may never slacken ; (2) to protect the flanks of the 
fighting lino, by being at all times ready to ponr in a heavy 
concentrated fire on any troops that may threaten ; (8) to 
give confidence to tho fighting line, snpporting and con- 
necting it with the main body. 8. The main iMidy, whose 
duty in ccmjunction with tlie companies in front is to 
finally force the enemy's position. When tho battalion, 
standing at ease in column, is ordered to extend for attack, 
the whole will come to attention ” and the object and 
direction of tho movement will be explained. No. 1 will 
form the right and No. 8 the left extended companies, No. 2 
tlie right support and No. 4 the loft support. Ofiicors 
return swords and the guides fall to the rear. Five or 
six marksmen from the two leading companies, under an 
officer, may be sent out os scouts, if ordered to lead the 
advance, and remain 100 or 150 yards in front. Nos. 1 
and 8 advance, the former extending four paces from its loft 
and the latter fonr paces from its right. The captains will 
place themselves six paces in rear of the centre, the guides 
throe paces in rear of the outer sections, and the markers in 
rear of the inner sections. When extended the companies 
halt and lie down, leaving an Interval of six paces between 
them. The two supports go out by the diagonal march, 
and place themselves in the rear centre of tho extended 
companies at from 160 to 200 yards' distance, when they 
will lie down. Care will be taken on all occasions that the 
men fire only when ordered to do so, adjusting their sights 
and aiming at predse objects. Tiiese advanced companies 
are under a major's command. On the advance being 
signalled by the commanding oflBcer the major will ^vo 
the order, to be repeated by the officers of the fitting 
line, which will then advance, the men preserving their 
distance in file. The double may be ordered, but thhro 
must be no noise, hnny, or confusion permitted, and no 
firing will take place except at the halt When ordered to 
fire the rear-rank men will rnn np on the left of the front* 
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rank men, and fonn rank entire (single rank). On the 
Cease fire” when halted, the men, lying down or under 
coyer, will remain steady, otherwise they will re-form files. 
At the commander's order the whole line advances. If 
sconts are sent out they may be expected at about 400 
yards from the enemy’s advanced troops. They will await 
and advance with the fighting line, any information they 
may have gained of the enemy being given the commanding 
officer by signal or otherwise. The supports will open out 
gradually and follow the fighting line. The main b^y will 
dq^loy and follow ; when deployed the intervals between oom- 
uanies may vary from three to twenty paces. Between main 
body and supports the distance, as a rule, will be from 
200 to 800 yards. Mounted officers will dismount when- 
ever they come under the enemy's fire, keeping their horses 
in such position as to be available when wanted. 

When ordered to reinforce, the supports will extend on 
the march (or at the halt if ordered), double into the fight- 
ing line, and form rank entire, placing themselves in the 
intervals and taking up the fire, files keeping together as 
far as practicable. The advance will then be continued by 
the combined companies at such a pace as the fire of the 
enemy may necessitate. On approaching the enemy the 
main body should advance to within 200 yards of the fight- 
ing line, or nearer, and replace the supports. 

The advance hy ruehee will be made by the right com- 
bined companies advancing at a steady double for say 80 
yards, when they will kneel or lie down and be ordered to 
open fire. They will be covered by the continued fire of 
the left combined companies, who will, as the right opens 
fire, cease fire, move forward, halt in line with them, and 
commence firing. The movement may be repeated and a 
sharp fire maintained. When the fighting line cannot push 
on within 100 or 150 yards of the enemy the main body 
will be ordered to reinforce, and will advance and form rank 
entire os they close on the fighting lino (which, thus rein- 
forced, will stand two deep), and dropping on the knee fix 
bayonets and open fire; the front rank will then also fix 
bayonets. The hottest fire should now be kept up. The 
battalion reserve may be brought up in rear of the fighting 
line and lie down. The order to “ prepare to charge ” should 
be quietly passed along the line, the front rank coming to 
the ti'ail, while the rear rank remains at the slope; and on 
reaching diarging distance the signal for the final rush will 
be made by the drums beating and the bugles sounding the^ 
charge, on which the men will quicken their pace and cheer. ' 
At the sound of the ** halt '' the men halt and stand steady. 

Formationa to reaUt cavalry vary according to the nature 
of tlie gi'ound. Under the fire of modern breechloaders 
cavalry may be received in line, and the flank companies can, 
for protection, be wheeled forward or thrown back. Squares 
may be formed from line or column, and may be either two 
deep or four deep. The instant the men come into square 
they fix bayonets, and at the order Prepare for cavalry ” the 
front rank or ranks at once drop on the knee, placing the 
butts of their rifles firmly on the ground inside their right 
knees, locks uppermost, muzzles slanting so that the bayo- 
net point is about the height of a horse's nose, while the 
left hand grasps the rifle firmly above the lower band, and 
the right holds the small of the butt, the left arm resting 
on the thigh. The rear rank or ranks come to the “ready,'^ 
muzzles inclined upwards. At the word Re-form column ” 
the m^n are brought to the “ order ” and bayonets unfixed. 

The evolutiona of a brigade or an army are conducted 
on the same principles as those laid down for the move- 
ments of a battalion. The battalion holds the position in 
a brigade which the company does in a battalion. Bat- 
talions in line are drawn op at thirty paces’ interval, 
which distance when required may be reduced to twelve 
paces. A line of quarter oolornns is formed at thirty paces' 
interval, but this may be increased to deploying interval 
plus thirty paces. Divisions or brigades in column of 


route or manceuvre must have battalion intervals equal to 
the breadth of their leading companies, and thirty paces, 
so that should the battalion wheel the thirty-pace intervala 
will be preserved. When in ma^S of quarter columns— 
that is, battalions in rear of each other— the distance be- 
tween battalions will be twelve paces, but it may bo varied 
so as to preserve thirty-pace intervals yrhen the mass is 
wheeled into line of columns. Cautions and commands of 
the general are repeated by battalion commanders, but ho 
also makes use of his staff officers to convey orders to 
distant battalions. 

Echelon fomMtiona and movemenU ore conducted on a 
line composed of large bodies of troops upon the principlea 
laid down for the battalion. They are calculated to place 
a body of troops in an advantageous position to gfun an 
enemy's flank ; and sometimes ^ey are formed with effect 
from the centre of a line by re-fusing each wing. «If an 
attack made by an advanced corps of a great echelon be 
effectual, each succeeding one moves up to improve the 
advanta^ ; if it fails, the succeeding bodies are in a posi- 
tion to protect the retreat, and in gradually retiring upon 
each other they afford mutual aid and supp^ It may be 
assumed ns a principle that great echelon movements pre- 
paratory to action, and when not exposed to fire, will be- 
made in quarter columns; and that echelon movements 
when under fire will be made either in oblique echelon of 
companies, or in echelon of battalions or larger bodies, in 
line. The attacks of armies are generally conducted on the- 
principles of the echelon. There are few situations where 
tlie whole could act at the same time, or where it would 
be prudent that tliey should do so. 

The advance of infantry should always bo preceded by 
a concentrated fire of artillery on the points selected for 
the attack, which fire should be maintained until the last 
‘moment possible. When cavalry or artillery are reouired 
for action they should come to the front by the flanks, or 
when neceseaiy they may pass through the intervals of 
the infantry line, care being taken t^t the advance of 
artillery is always preceded by scouts to test the practica- 
bility of the ground. 

Advanced guarda arc formed for the purpose of cover- 
ing the movements of troops, feeling the way through a 
country, gaining intelligence of the enemy, and giving 
notice of his vicinity. An advanced guard on a road may bo 
formed of a company divided into two parts. One* half 
company, as support under the captain, marches about 806 
yards in front of the main body ; the other half company, 
under the lieutenant, marches 200 yards in advance of it, 
and will detach two files 100 yards to its front, and two 
files 100 yards to its right and left front. Tho support 
sends out connecting files 100 yards to its front and 
rear. Advanced guards os they come on to a plain are 
extended as a line of skirmishers with support and reserve. 
A rear guard is an advanced guard rovers^, and is formed 
to cover a retreat, prevent straggling, and such other duties. 

EV'ORA (the ancient Ebora\ a city of Portugal, the 
capital of the province of Alemtejo, 84 miles E.S.E. of 
Lisbon, stands on a fertile plain surrounded by ranges of 
hills — Sierra D'Ossa, Alpedriera, Vianno, and others. Its 
fortifications are now in mins, but it has an elegant cathe- 
dral, founded 1186, and several other churches with in- 
teresting works of art, barracks, museum, and valuable 
arcbiepiscopal library, and a fine aqueduct, said to be of 
Roman constmetion, with a castellum or tower, the reser- 
voir for the water of the aqueduct; also tho remains of a 
temple of Diana, which is ascribed to the Roman general 
Q. Sertorius, B.O. 75. The temple, castellum, and 
aqueduct are regarded as the finest Roman remains out of 
Italy, but the two latter have been partly removed to make 
room for a market. An antiquity is claimed tjfor the city 
reaching back to d.o. 660. .Tulius Csssar added to ita 
name the designation Liberalitas Julia. The city waa 
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recovered from the Moon in 1166 ; it long enjojed a high 
literary reputation, and many worlu issned from its print- 
mg pressea; bnt it is now in a decaying state, and its only 
industiy is in iron wa|C8 and leather manufactures. The 
po pulation is 1 2,000. 

JIVJUEDXy an ancient episcopal city in France, the 
capital of the department of Eure, stands in a pretty 
va&ey shut in by hills on the north and south, and watered 
by the Iton, which flows through the town in three branches 
on its way to the Eure. It is situated 60 miles W. from 
Paris, and has 12,660 inhabitants. This town, or Vieil 
Evreux, a village near it, occupies the site of the ancient 
Mediolanum, which afterwards took the name of Ehuro- 
vice$, from the people whose capital it was, and from this 
the modem name is derived. The streets of Evreux are 
broad and neat ; the houses are mostly built of wood and 
plaster. The cathedral, part of which dates from the 
eleventh century, is a very imposing structure, though it is 
not uniform in style. The north transept and the portal 
leading to it are in the florid Gothic, and are greatly ad- 
mired ; the west front is in the Italian style ; the interior 
is lighted through many beautifully painted glass windows. 
The Abbey Church of St. Taurin, built by Richard II., 
duke of Normandy, idso presents specimens of different 
styles, introduced in the varlons repairs it has undergone ; 
it contains the shrine of St. Taurin, executed in the thir- 
teenth century. Other remarkable objects arc— tlio clock- 
tower, the public library, the botanical garden, the prefect’s 
residence, the bishop's palace, the prison, tlie park, and 
the promenades in the neighbonrhood, which are prettily 
laid out in gardens, vineyards, and meadows. The town 
has tribunals of first instance and of commerce, two eccle- 
siastical schools, a college, primary normal school, savings 
bank, &c. The manufactures are ticking, hosiery, woollen 
stuffs, vinegar, cotton yarn, leather, &c.; and the commerce 
of the town is composed of these articles, and of corn, 
brandy, cider, porry, linseed-oil, linen, hides, and groceries. 
Evronx was bnmt by Heniy I. of England in 1119, with 
the permission of the bishop, on the condition that he 
would rebuild the churches. It was again burnt by 
Philippe Angnstns in 1198. 

BSINBXCB aSORO AUGUST VOK» 
one of the most learned of the Orientalists of the nine- 
teenth century, was bom IGth November, 1803, at Got- 
tingen. He was educated at the university of his native 
city, and soon exhibited a marked predilection for the 
study of the Hebrew and other Semitic languages, which ho 
pnrsned under tlie celebrated Eichhom. After receiving 
one or two minor appointments he was in 1881 made 
ordinary professor of philosophy at Gottingen, and in 1835 
professor of the Oriental languages. In 1837 he joined 
with six of his colleagnes iu a protest against the abolition 
of the liberal constitution of Hanover by the new king, 
Ernest Augustus, a step which led to bis speedy dismissal 
from the university. In the following year he was called 
to Tflbingen, where he remained ten years, first as pro- 
fessor in philosophy and afterwards in theology. In 1841 
he was ennobled by the King of WUrtemberg. In 1848, the 
liberal constitution of Hanover having been restored, he was 
invited back to Gdttingen, where he remained professor until 
after the Prussian victories of 1866, when, as be persisted 
in assailing the conquerors by means of public manifestoes 
of a violent character, and steadfastly refused to take the 
oath of allegiance to the King of Prussia, be was deprived 
of bis chair, bnt allowed to retain his full salaxy. He was 
afterwards retnmed by the city of Hanover as a member 
of the North German and German Parliaments. He died 
4th May, 1875. 

As a philologist, biblical critic, historian, and theologian, 
Ewald stands in the first rank of modem scholars, and 
his contributions to each of these departments of science 
are sn^ as can never be forgotten. His first work, on the 


** Composition of the Book of Genesis "was pnblislied in 
1828, and frbm that time up to the closing years of his life 
ho pursued his studies with unremitting attention, and 
scarcely a year passed without the publication of some 
important result of his labours. It would be impossiblo 
within the limits of this notice to give a Hat of his works, 
bnt they indnde contributions of the highest value in 
respect to the Hebrew, Arabic, Persian, Aramaic, Ethiopic, 
and Sanskrit languages and literature ; a vast work on the 
history and antiquities of Israel, with a continuation down 
to the times of the apostles; numerous contributions to 
the criticism and exegesis of the books of both the Old and 
New Testaments; and a series of valuable dissertationa 
on Apocalyptic literature. Many of his works have heeit 
translated into English. See ** Hebrew Grammar” (London^ 
1836); Introductory Hebrew Grammar ” (London, 1870); 

History of Israel" (five vols., London, 1867-74) ; and 

Commentary on the Prophets of the Old Testament*^ 
(London, 1876-77). 

SW'XUi or AT-WXLLR (so named from its position 
at the head of a small stream which flows into the Thames) 
is a village, formerly a market-town, of England, in the 
county of Surrey, about 12 miles from London by the 
South Coast Railway and 14 miles by road. It is toler- 
ably well built, and enjoys a healthy air. Richard Corbett, 
bishop of Norwich, was born here, 1582. There are 
powder and corn mills, and brick and tile works in the 
neighbonrhood. The church, a Decorated building, waa 
erected in 1848. 'J'he ivy-shrouded tower of the old 
church is carefully prescrx'ed. At Nonsuch, on tho Cheam 
road, stood the ancient palace of Henry VIIL, frequently 
visited by Queen Elizabeth, and pulled down by Charles II.'s 
mistress, the Duchess of Cleveland. The population of 
tho parish in 1881 was 8389. 

W3L or KXK. See Devonshire. 

BXAMZKATIONB, PUHLIC SSBVICB. Until 
within a comparatively rocont period all tlie junior ap- 
pointments iu the civil service were made upon a system of 
almost unchecked nomination. Tho theory that prevailed 
was apparently that no minister would appoint an uu- 
Buitablo person to an office ; but practically tho appoint- 
ments were regarded oitlicr as u means of repaying political 
service, as all such appointments are now in the United 
States, or as a means of providing for the wants of needy 
members of the aristocracy fortunate enough to possess 
influence with a minister. 

By this method, however, many incompetent persons 
were thrust into public offices, to the detriment of the pub- 
lic service, while tho favouritism shown to the members of 
a particular class gave riso to considerable dissatisfaction. 
In 1853 a commission was appointed by Parliament to 
consider tho whole question of appointments to the pnbHo 
service, and two years later tho recommendations this 
commission were adopted by Parliament, and b^ an Order 
in Conncil issued in 1855 Civil Service Gommissioners were 
appointed whose duty it was to examine into and certify as to 
the qualifications of persons nominated to the junior situa- 
tions in the civil service. Those commissioners communi- 
cated with oveiy branch of the public service, and ascer- 
tained from the different departments the subjects in which 
proficiency was required, and arranged a series of examina- 
tions accordingly, at which all candidates were required to 
attend. The order of 1855 went no further, however, 
than to direct the commissioners to examine such candidates 
as had been nominated by the heads of departments. Tho 
principle of nomination bad reference to only one indivi- 
dual, or to more than one. In the latter c^e the compe- 
tition was limited to a certain number nominated (usually 
in the proportion of three to each vacancy), and the best 
qualified being appointed a limited system of competition * 
was thus introduced. In the selection of members for the 
Indian civil service tht' principle of open competition waa 
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tidopted, as it was also in the first appointments to the 
Indian and the imperial medical services. 

The system of open competition for all junior appoint- 
ments was strongly advocated from this period, and in 
1857 a committee of the House of Commons reported in 
favour of the change, the report of the committee being 
adopted by a resolution of the House. It was not, how- 
ever, until 1870 that by an important Order in Council 
the system was virtually extended to the entire civil ser- 
vice of the United Kingdom, only a few appointments 
being reserved for nomination. 

Some changes were introduced into this system in 1876 
by an Order in Council, based upon the recommendations 
of an inquiry commission presided over by Dr. Lyon Play- 
fair, and practically the whole civil service is now divided 
into upper and lower divisions — the former requiring very 
superior attainments, and the latter, and by far the more 
numerous class, being for situations which require only 
duties of a simple and mechanical character. 

After the abolition of purchase in the army in 1871, the 
system of open competition for appointment of officers was 
introduced, and only tlie nee^'ssary ability and good health 
and character are now therefore requirad to obtain admis- 
sion into either the civil or militaiy sen'ice of the United 
Kingdom. 

The following is an abstract of the chief civil service, 
military, and naval examinations, sliowing age, subjects of 
•examination, &c., in 1887: — 

Open C(jmpbtitions fou the Home CrviL Seuvice 
— Male.— Cfcril's/iips, Class T. 18-24. — Examiiiatiun : 
handwriting ; orthography ; arithmetic ; English composi- 
tion and precis; history of England; English language 
«nd literature ; language, literature, and history of Greece, 
Home, Franco, Germany, Italy; mathematics (pure and 
■mixed) ; natural science (five branches) ; moral sciences ; 
jurisprudence; political economy. Salaiies veiy vari- 
ous : in a few cases, £2&0 to £000 ; mostly £100 to 
£400, &c. ^ 

Men Clefrhshipe of the Lower LivisioHy and Second 
€lau Clerhshipain India Office^ 17-20. — Examination: 
handwriting; orthography; arithmetic; copying MS.; com- 
|)osition; geography; indexing; digesting returns into 
summaries; English history; book-keeping. Salaries: 
men clerkships, £95 to £250, or £80 to £200 ; second 
•class clerkships in India office. £80 to £250. 

Boy CUrkshipe of the Lower Division^ 15-17.— 
Examination: handwriting; orthography; arithmetic; 
copying MS.; composition; geography. Salaries: 14s. 
per week, increasing Is. per week per year. Boy clerks 
are not retained after tlie age of 19. But if between 17 
and 20 they are eligible for the open competitions for men 
clerkships without passing a preliminary examination, and 
nfter a time compete among themselves for a certain 
number of these appointments. 

Excise Appowtimnts^ 19-22. — (Candidates must be 
unmarried, but assistants can many after six months* 
■service.)— Examination : handwriting; orthography; arith- 
metic, including mensuration; composition; geography. 
Salaries: about £90, rising through grades to £200, with 
chance of rising to £320, &c. 

Assistant Surveyorships of Taxes , — This examination 
is limited to the successful candidates of the excise com- 
petition immediately preceding. Examination : Latin, or 
French, or German; Euclid ; algebra; book-keeping; poli- 
tical econemy. Salaries, £100 to £400, &c. • 

Customs — Out-door Officers^ 19-25. — Candidates 
must be 5 feet 4 inches in height, and 84 inches around 
the chest; or if 5 feet 10 inches in height, then 35 inches 
around the chest. Examination: handwriting; ortho- 
graphy; arithmetic; composition. Salaries, £55, rising 
tbi‘ongh grades to £100. Gut-door officers are eligible for 
examining officerships, £110 to £300, Ac., selection being 


made (1) by examination, and (2) according to official 
merit, without examination. 

India Office and India Audit Office — Bupesior Clerk- 
ships^ 18-22. — Examination: handwriting and ortho- 
graphy ; arithmetic ; English composition ; book-keeping ; 
weights, measures, and currencies of the chief commercial 
nations of the world ; geography ; Latin ; Euclid ; algebra ; 
French or German. Salaries, £100 to ;^00 or £850, &c. 

Telegraph Leamvrships — Mah^ 14-18.— Examination: 
dictation; handwriting; elementary arithmetic. Salaries, 
after instruction (three months), 12s, per week, rising 
through grades to £140 and £190. 

Female Clerkships in the Post Office, 18-20. — Exami- 
nation: handwriting; spelling; arithmetic; composition; 
geography; English history. Salaries, £65, rising through 
grades to £170. 

Female Sorterships in the Post Office, 16-18. — Candi- 
dates must be 4 feet 10 inches in height. Examination: 
reading and copying MS. ; handwriting ; spelling ; arith- 
metic (first four rules); geography of United Kingdom. 
Salaries, 12«. per week increasing to 20s., with chance of 
further promotion. 

Female Telegraph Learnerships m the Post Office, 
14-18. — Examination: dictation; handwriting; arith- 
metic (first four rules). Salaries, after instructiou (thre» 
months), 10s. per week, rising through grades to 84s. 

Open Competitions por the Civil Service 
Abroad.— iaeffa Civil Service, 17-19 (on let January 
of the year in which the competition is held). — Examina- 
tion : very similar to that for clerkships (Class 1.) in the 
Home Civil Seivice. Salaries, a total allowance of £300 
for the two years spent on probation in England; on 
arrival in India, from about 400 rupees per month. Com- 
petitions are held once a year. 

Student lHterj)ret(ir ships in China, Japan, or Siam, 
18-24. — Examination : handwriting and orthography; 
arithmetic; English composition; precis; geography; 
Euclid ; Latin ; French ; German ; mercantile and criminal 
law. Salaries, £200, with prospect of }>romution in the 
consular service. 

Student Interpreterships for Turkey, Persia, and the 
Levant, 18-24. — Examination: reading; handwriting and 
orthography; arithmetic; English composition; French; 
Latin; ancient Greek; Italian; German; Spanish. Salaries, 
£200, with prospect of promotion in the consular service. 

Cadetships for Ceylon, Hong Kong, and Straits Settle- 
ments, 21-24. — Examination: handwriting; orthograpliy; 
arithmetic ; composition and prdcis ; Latin ; not more than 
three of the following languages — Greek, French, German, 
Italian; pure and mixed mathematics; geography; history; 
constitutional and international law, and political economy; 
geology, civil engineering, and surveying. Salaries, Ceylon 
cadets, 8000 rupees ; Hong Kong and Straits cadets, 1200 
dollars. 

Examinations fob Appointments in the Home 
Civil Service for which a Nomination by tub 
Head of the Department is required. — Foreign 
Office — Clerkships, 18-24. — Examination; arithmetic; 
handwriting and orthography; composition; precis; French; 
German ; l^tin ; general intelligence ; geography ; bistoiy 
of Europe; constitutional history; Italian; Spauisb; ancient 
Greek. Salaries, £200 to £600, &c. 

British Museum— -Assisianits, 18-80. — Examination: 
writing from dictation; orthography: arithmetic; English 
composition; prdcis ; geography; English history, or Euclid, 
or algebra ; translation from one ancient and one modem 
language ; any other subjects which the trustees may pre- 
scribe. Salaries, £120, rising through grades to £460, Ac. 

Constabulary Cadets (Irdand), 21-26.— Examinarion : 
arithmetic; separate addition ; orthography; temdwriting; 
intelligence in dictation; English composition; prdcis; 
geography; British histoiy; Latin or French; elementary 



EXCHANGE. 


EXARCH. 379 

law; law of evidence. Salaries, £125, rising through 
grades to £450. 

Priaons CUrhahipa (England^^ 20-80.— Examination : 
handwriting; orthograpky; arithmetic; copying MS,; com- 
position; indexing; booK-keeping; digesting returns into 
Bummaries. Salaries, £80, rising through grades to £190. 

Military Examinations open to Poblzo Compe- 
tition.— R oyai Military Academy^ WooUoick^ 16-18. — 

1, Mathematics,' 2, English literature ; 8, classics (Latin 
and Greek); 4, French; 5, German; 6, either Italian, 
Russian, Spanish, or Hindustani ; 7. experimental sciences, 
viz. chemistry and heat, or electricity and magnetism ; 8, 
general and physical geography and geology; 9, drawing, 
freehand. 

Candidates are only allowed to take four of the above 
nine subjects, exclusive of drawing. 

Jiofal Military College^ Sandhurat^ 17-20 ; for West 
India regiments, 17-24 ; students of universities, 17-21 ; 
graduates of universities, 17-22. — 1, Mathematics; 2 
English composition; 8, Latin; 4, Greek; 6, French; 

O’, German; 7, experimental sciences; 8, general and 
physical geography; 9, drawing, freehand; 10, drawing, 
geometrical. 

Of the above ten subjects candidates are not allowed to 
take up more than four, nor less than two, exclusive of 
freehand and geometrical drawing. 

Militia i?xa77Ufiations.— Lieutenants of militia nomi- 
nated for commissions in the army must ]tas8 a qualifying 
examination on the subjects for the Royal Military College, 
Sandhurst, before they are allowed to compete among 
themselves In military subjects. 

Examinations for Appointments in the Navy.— 
Naval Caefefs.— Limited competition. Nomination re- 
quired. 12-18}. Arithmetic, algebra, geometry, English, 
French, Scripture history, elementary inatliematics, Latin, 
geography, and English history. 

knginetr Studantahipa^ 14-16. — Open to public compe- 
tition. Examination: handwriting; dictation; arithmetic; 
composition; grammar; geography; French, or German, 
or Italian ; Ijutin ; algebra ; Euclid ; mechanical drawing. 
Salaries with allowances: engineers rise through grades from 
£137 to £429, &c. Competitions are held once a year. 

AaaUtant Clerkahipa^ 15-17. — ^Nomination required. 
Examination : dictation ; letter writing ; writing the sub- 
stance of a chapter read out ; French ; separate addition ; 
arithmetic; geography and history; Scripture; algebra 
and Enclid; Latin; German, or Spanish, or Italian; 
elomentaiy physics; drawing. Salaries with allowances, 
£45, rising throngh grades to £420, &c. 

The full regulations for all open competitions can be had 
post free on application to the Sccretaiy, Civil Service 
Commission, London, S.W. 

3BX'A&CB (Gr. exarchoa^ a chief ruler) was the title 
of the governor of Italy under the Byzantine emperors, 
established by Justinian after the roconquest of Italy from 
the Goths in the sixth century. The residence of the 
exarch was at Ravenna. At first the exarchate comprised 
a large part of Italy, tlie territory immediately round 
Ravenna being under the personal rule of the exarch, and 
the remainder divided into provinces under the control of 
satraps (called ducea^ or dukes) on the Eastern system. 
The first actual exarch was Belisarius, who reconquered 
Italy, bat the first to bear the title was his rival Narses. 

As time went on Venice and Naples shook off the mle of 
the exarch, and the Goths reconquered outlying territories, 
so that tlie exarchate of Ravenna,- Romagna, and the coast 
of Bimini as far as Ancona, alone remained. In a.d. 752, 
Ravenna being taken by Astolphns, king of the Longobards, 
the exarchate, as well as the dominion of the Byzantines 
over North Maly, was at an end. The part which the 
exarchate afterwards played in the history of the Church 
of Rome is narrated in the article Donation. 


3EXCHAMOB, in commerce, is the term commonly 
employed by tnerdiants to designate the written instm- 
ment by means of whicli the debts of persons residing in 
different countries, or in different parts of tlie same country, 
are brought to a condition for final liquidation ; and second, 
the varying price of such negotiable instraments in the 
market. The first division of this subject has already 
been discussed under the title of Bill of Exchange. 

In the consideration of that part of the subject which 
belongs to the present article, it must be obsen^ed that 
different nations make use of different coins, varying in 
denomination, metal, weight, and consequently iu value. 
Hence one of the first operations with which exchange 
has to do is that of finding the equivalent value of the 
legalized currencies of the different nations. Tlie pound 
sterling, for instance, is the standard of value for Great 
Britain, the franc that of France, the dollar that of the 
United States of America, and these several coins 
contain very different quantities of the precious metals. 
Without some common medium of valne in commercial 
transactions it would be impossible for bills of exchange to 
bo drawn between one country and another. This medium 
is found in gold and silver bullion, and the value of a 
currency depends upon the quantity of pure metal con- 
tained in the coin wliich foims its legal tender, alloy being 
left wholly out of the account. In the calculations made 
to ascertain the equivalency of a certain amount of the 
currency of one nation In the currency of another for 
mercantile purposes, it is assumed that the currencies of 
both are of the precise weight and purity fixed by their 
respective mints. This equivalency in mercantile language 
is termed the par of exchange. Thus, according to the mint 
regulations of England and France, the English pound 
is equal to 25 francs 20 centimes, which is said to be 
the par between London and Paris. Between two countries 
using the same metal as the standard of value the calcula- 
tion of the par is an easy matter, but the case is altered 
when one nation uses a gold and the other a silver standard, 
and between these an invariable par cannot exist. In 
countries where a double standard is employed the silver 
coinage may have a conventional value in relation to gold, 
BO far 08 the intcnial arrangements of those countries are 
concerned, but for purposes of foreign exchange silver coins 
become merely a commodity liable to fluctuation with the 
varying price of silver. TWgh there exists no invariable 
par of exchange it is extremely useful to the merchant to 
know the average value of the currency of every country 
with which he trades, in order to ascertain what may be 
called the approximate par, which must be the pivot around 
which fluctuations will necessarily turn. This approximate 
par, grounded on the average value of a currency taken 
on a period sufficiently long to include fluotnations from 
highest to lowest, is that to which it will be the tendency 
of the rate of exchange to conform. 

The approximate rate of exchange will be liable to bo 
affected by the circumstances of the rise or fall in the price 
of the precious metals, changes made by a nation in tl)e 
nature of its coinage, and from the condition of the coinage 
itself in relation to its proper mint standard. Fluctuations 
in the rate of excliange proceeding from an alteration in 
the value of the medium in which price is quoted, are 
purely nominal^ and so they are usually designated. Bach 
as are teal arise from other considerations, and in relation 
to the bills of ex<diange depend upon the proportion be- 
tween supply and demand. Thus, as already stated, the 
pound sterling of England is equal to 26 francs 20 centimes 
of French money, and when bills are drawn at this rate in 
London and Paris the exchange is said to be at par. If 
we imagine the trade between the countries to be equal, so 
that each buys of the other goods of precisely the same 
value, the bills drawn upon one side would exactly balance 
the other, and the real as well as the nomUuil exchange 
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would be at par. But if the purchasea made by England 
are grater than those of France, there will be a correspond- 
ingly increased demand in London for bills on Paris over 
that in P^s for bills on London, so that the real exchange 
wonid be in favour of Paris and against London. Of course, 
in the actual transactions of commerce many things affect 
the exchange beyond the amount of exports and imports. 
Freights and transit dues, the public outlay of nations, and 
the private expenditure of individuals are all paid by 
means of foreign bills of exchange, and as these pass freely 
from place to place the deficiency in one centre is balanced 
by the excess of another. The natural tendency whicli the 
exchange has to gravitate towards par is largely assisted 
by the action of those whoso occupation it is to deal in 
bills. It is the business of these merchants to watch 
closely the different markets of tlio world, to buy them in 
the place where they are dieapest, and to sell them again 
where there is the greatest demand. 

The real exchange also is subject to a limit beyond 
which it cannot go, and this limit is found in the cost of 
transmitting the precious metals. If, for instance, one 
half per cent, were sufficient to cover all the expenses attend- 
ing the transmission of bullion between Paris and Berlin, 
it would be indifferent to a mercliant of the former city 
whether he paid one-half per cent, premium for a bill of 
excliange on Berlin or remitted the money direct, but ho 
would not, under these circumstances, pay a greater pre- 
mium than ono-half per cent, for a bill. In London the 
trade in bills is carried on by means of brokers, who 
ascertain from the principal merchants whether they are 
buyers or sellers of bills. By the brokers a price is fixed, 
at which the greater part of the transactions are settled, 
and this price is published. The best bills, however, are 
generally negotiated on better terms than those given in 
the official list. (See ^^The Theory of Foreign Exchanges,** 
by the Right Hon. G. .1. Goschen, M.P. London, ninth 
edition, 1876.) 

BXCHANGBp BILL OF. See Bill ok Ex- 
change. 

BXCHBOnXiB BILLS form the principal part of 
the unfunded debt of this country. These bills are issued 
under the authority of Parliament for sums varying from 
j£100 to £1000, and bear interest. They were first issued 
in the reign of William HI., and altliongh their amount has 
since varied greatly at different times, the convenience 
which they afford to individuals, and their advantage to 
the public, have been sneh as to cause their constant Issue. 
Their convenience to individuals arises from the circum- 
stance of their passing from hand to hand without the 
necessity of mailing a formal transfer, of their bearing 
interest, and of their not being subject to such violent 
fluctuations as sometimes occur in the prices of the funded 
debt. This comparative steadiness in value is caused by 
the option periodically given to the holders to be paid 
their amount at par, or to exchange them for new bills to 
which the same advantage is extended; besides this, within 
six months of the date of their expiration they may be 
paid to the government at par in discharge of duties and 
taxes. The amount of premium that may have been paid 
at the time of purchase is consequently all that the holder 
of an exchequer bill risks in return for the interest which 
accrues during the time tliat it remains in his possession. 
The advantage to the public consists in the lower rate of 
Interest whi<^ they cany compared with the permanent or 
funded debt of the nation, to which, however, they must 
in this respect bear some certain proportion. When the 
price of the public funds is high, the interest upon ex- 
chequer bills will be low; and if, through any public or com- 
mercial derangement, ^e funds should fall in price so as 
to afford a much more profitable investment than exchequer 
hills, the rate of interest mpon these must be raised in 
order to prevent their payment in too large quantities into 


the exchequer in discharge of duties, a course which would 
have a tendency to embarrass the financial operations of 
government. It will be thus seen that exchequer bills are 
a convenient means whereby the government can meet a 
sudden demand for unusual expenditure. When it is 
intended to pay off outstanding exchequer bills public 
notice is given by advertisement. ^ 

EXenmaUBR, GBANCRBLLOB or. SeeOHAE- 

CELLOR OF THE EXCHEQUER. 

XXCHBOUB& COURT was the name of a superior 
court of record established under the Norman kings of 
England. The name is said to bo derived from acaccarium, 
and at the commencement of its use signified treasury. 
As to the origin of its application there is much difference 
of opinion, but most probably it was used because a 
chequered cloth used to bo laid on the table in the chamber 
where the court sat, chequered meaning, like a chess^'board 
(acaccua or acaficum), marked in squares. The king*s 
revenue was mainly derived from the contributions levied 
upon the barons ; and as these could only be amerced by 
their peers, the court was constituted entirely of barons of 
the realm — Whence the title, Barons of the Exchequer,** 
by which its judges were known even up to 1876. [For 
the manner in which itinerant justices arose from tho 
needs of the exchequer see Kyue, Justices in.] For 
ages the jurisdiction of tho court was solely in cases 
affecting the king's business and profit,** but when in 
course of time tho revenue came to be derived from other 
than feudal sources, its business as a court of revenue 
declined. In the meantime, on account of the great in- 
crease of civil and criminal hnsiness, much of it flowed 
into tho exchequer; and in tho reign of Elizabeth the 
barons of the court were made judges of the realm for the 
purpose of enabling them to hold assizes as well as to sit 
at Westminster. From that time the court became ono 
of tho regular courts of justice at Westminster; hut as a 
court of common jurisdiction it was of new origin, and so 
it took rank after tho Court of Common Pleas, which had 
existed as a regular court ever since the Great Charter. 
Still it was for centuries debarred from taking any business 
except tliat which in some way touclied the king; and com- 
mon pleas were forbidden to bo heard in the Exchequer by 
statute in 1282 and 1284 (Edward L), and by the ordi- 
nances of 1811 (Edward II.) The prohibition was evaded 
in various ways to obtain the benefit of tho equitable juris- 
diction peculiar to tho court For instance, a creditor would 
allege that he could not pay the king's taxes, &c., becanso 
his debtor kept him out of his money, and on this pretext 
would get trial of his claim in the Exchequer. The juris- 
diction of the Exchequer Court in equity as well as in law 
was transferred in 1842 to the Chancery Court. It thus 
became entirely assimilated to the other courts, except that, 
like the Queen's Bench, it had a peculiar or exolnsive 
jurisdiction — that of revenue. As a distinct and peculiar 
court its glory had long departed ; it had become a mere 
court of common jurisdiction, like the Common Pleas, and 
there was, of course, tho loss reason why it should continue 
as a separate court Accordingly, together with the other 
courts of justice it was, in November, 1875, merged into 
tho one High Court of Justice created by the Judicature 
Act. To tho Exchequer division of the High Court, how- 
ever, was still reserved whatever revenue business ixii(^t at 
any time arise. Finally, by an Order in Council in 1881, 
the entire Exchequer division merged into tho Qneen*a 
Bench division. 

Closely connected with the Court of Exchequer was the 
Court of Exchequer Chamber, When the business of tho 
first court was mainly that of the king's revenue, it became 
tile custom for all the judges to assemble with the chan- 
cellor to discuss and consdt as to cases of great difficulty 
and doubt, a practice which continued to our own time. 
These assemblies wore originally held in the chamber in 
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which the Court of Exchequer sat, but in modem times in ' 
a chamber distinct from it, although close to it. Such 
meetings of the judges for purposes of consultation^ how- 
ever, must be distinguished from the tribunal by which 
appeals from the Court of Exchequer were formerly decided. 
The only appeal from the Exchequer Court was by writ 
of error to the justices of Queen^s Bench and Common 
Pleas sitting in me Exchequer Chamber, and thence to the 
House of Lords. 

S3C€SI8X BUTUBS. See Inland Revenue. 

XXCLraiON BILL. When in 1G74 it had become 
quite apparent that Charles 11. was at heatt a Roman 
Catholic, the Protestant party, under the leadership of the 
Earl of Shaftesbury (whose dismissal was, in fact, the last 
proof needed of the king's real feeling), determined to 
oxclude the Duke of York from the throne. Shaftesbury 
saw that while it was easy to preserve the ecclesiastic^ 
freedom of England with Charles, it would be quite im> 
possible with the morose and bigoted James. A bill was 
brought in to exclude all Catholics from the court, but it 
faileA Another sought to enforce Protestant securities,” 
by means of forfeiting the right of succession to any prince 
of the blood who should marry a Catholic princess. This 
was aimed at James's second marriage with Mary of 
Modena, and failed also. During the power of Danby 
those designs perforce ceased, indeed Shaftesbury suffered 
a long imprisonment. On his release Danby was im- 
])eached [see Danby], and to save liimself from the 
exposure of his own perfidy, enacted through Danby 's 
means, the king agreed to recall Shaftesbury and his party 
to power, and to summon a new Parliament. The result 
was that the feeling against the Duke of York, which hod 
shown itself so strong even in the long-lived Parliament 
elected under the enthusiasm of the Restoration (1660-78), 
was far stronger in its successor. It met In 1679. Its 
predecessor had passed in its last session the famous bill 
which till 1829 excluded all Catholics from offices of state. 
Signal exception was made of the Duke of York. The new 
House of Commons passed the Exclusion Bill, by a very 
large majority, expressly to annul this exception, and by 
name to exclude James, duke of York, os an avowed 
Roman Catholic, from the crown. The king induced the 
Lords to reject it. Shaftesbury repeated Pym's tactics 
under Charles L, and caused a Remonstrance to be prepared 
in the Commons. Charles dissolved the Parliament and 
dismissed Shaftesbury. The next Pailiaraent mot in 1680, 
and the Commons at once passed a rcsolntion that they 
would suppress popery and prevent a popish successor.” 
Again the king dissolved his Parliament almost as soon as 
it met, and attended the new Parliament of 1681 at the 
head of his guards, pretending to fear a tumult, and still 
under that excuse almost at once dissolved it. The truth 
was that he had succeeded in obtaining a fresh subsidy 
from Louis XIV. of France, and was ind^ndent of sup- 
plies. Ho never summoned another Parliament. Had he 
done so, in all probability James U. would never have 
ascended the throne, for the Exclusion Bill would eertunly 
have become law. In the Bill of Rights, which granted 
the crown to the sneoessors of James 11. at the Revolution 
of 1688 — ^William and Maiy — ^the ninth section excludes 
from the succession those who are either Roman Catholics 
themselves or who many a Roman Catholic; and this was 
repeated in the Act of Settlement passed In 1700, where 
it forms the first danse. Should such a person obtain the 
crown the people are declared to be absolved from all 
allegiance. This is the Act under which the present royd 
family reigns. 

BIXXBOA'BXAt a genus of plants belonging to the 
order EuPHOESiACEiS. This genus is nearly idated to 
the pdsonoqp manohineel (Hippomsne) of South America; 
but the calyx is more deeply divided, ^ stamens are free, 
and the fruit is not a drupe but a three-celled capsule. 


The greenish flowers grow in catkins, tlie male and female 
being generally produced on different trees. There are 
between twenty and thirty species, natives of tropical and 
subtropical Asia and Africa, the Mascarene Islands, and 
Australia. Exccscaria agallocka is a small crooked 
stunted tree, the trunk of which abounds in a virulonriy 
acrid milk, which acta as a powerful poison. Roxburgh 
says that woodcntteni who accidentally injnre this tree 
have inflammations and ulcerations on those parts of 
the body where the milk touclies. The natives of Travan- 
core and Gocliin call it the Tiger's-milk Tree. The juice 
affords a kind of caoutchouc; it is used for healing old 
ulcers. Rnmphins calls this tree Arbor excatcans^ and 
says that the Dutch sailors who were sent ashore at Am- 
boyna to cut down timber became furionsly mad from the 
pain produced by the juice of this tree getting into their 
lyes, and that some of them lost their sight altogether. 
This tree is common in various parts of India and in the 
Indian islands, especially near the coast. Its specific 
name appeal's to have been given it on the supposition 
that it was one of the plants that yielded the Agalloclium, 
or aloes- wood ; but this is not tlio case, and this wood is 
yielded by a different family of plants. 

BXCOMBnTNZCA'TZON is the highest ecclesiastical 
censure whicli can be pronounced by a spiritnal judge. 
The person agiunst whom it is pronounced is for the time 
excluded from the communion of the church. 

All religions bodies have found it necessary to have some 
means by which offenders against their accepted laws 
might be punished. Thus the Romans, Druids, and other 
pagans were in the habit of passing solemn sentences on 
offenders against their relijpons, cutting them off from 
association with orthodox believers, and depriving them of 
participation in their ceremonies. Under the Mosaic law 
those who were placed under anathema, or devoted,” as 
they were called, suffered not only spiritual penalties, bnt 
also terrible temporal punishments, and oven whole cities 
were condemned to destruction. In later times tlie Jewish 
nation had certainly two degrees of excommunication, and 
some contend that there were three; the Niddui^ inflicting 
thirty days' exclusion from the privileges of worship, witli 
the exception of permission to enter the temple by a door 
set apart, and prohibition of association with other men ; 
and the Herem, involving not only complete exclusion from 
worship and companionship, but also a terrible curse. The 
third, with respect to which there is much doubt, is called 
the Skammaita^ and was, according to some authorities, the 
handing over of the offender to the Evil One for eternity. 

Several passages in the New Testament form the founda- 
tion for Christian excommunication, as in Mat. xvi. 19 ; 
xviii. 16-18; 1 Cor. v. 8-5; 1 Tim. L 20; but the Gospel 
affords no guide as to the details of the punisliment In 
very early times there were two degrees of severity in 
spiritnal excommnnication, according to the extent of the 
offence. It was not, however, until the fourth century that 
excommnnication carried temporal punishment as a part of 
the sentence. From this time, with the increase of the 
power of the clergy, the greater excommnnication carried 
with it very serious secular deprivations and punishments. 
The excommunicated person was deprived of all political 
rights, and was excluded from all public offices as well as 
from the privileges of tbo church. In the earliest times 
the sentence of excommunication had been passed by the 
church as a body, bnt during the middle ages the power to 
pass such a sentence became one of the prerogativee of the 
bishops and higher members of the clergy* And especially 
that of the pope. The ritual observed In passing such a 
sentence became more elaborate and significant of destruc- 
tion, until at tiie dose of the twelfth centniy it indnded 
‘*boll, book, and candle.” In this service, by an Awful ' 
symbolism, the bell was tolled for the soul that was dying 
a spiritual death; the book of books, the Bible, was 
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violontlj dosed and flung upon tlie ground, as if its blessings 
were for ever to be excluded from the guilty one; and the 
candles were blown out, for the light of ^ace had been 
extinguished, and nought now remained but the blackness 
of spiritual darkness. Not only were living individuals 
liable to be excommunicated, but whole communities, even 
nations, were placed under interdict. The frequent use of 
this power for political purposes, however, tended to bring 
the practice into disrepute, and it was frequently set at 
deflanco both by rulers and people. The flrst pope to 
inflict this pendty on a reigning prince was Gregoiy V., 
who excommunicated Robert, king of France, in 998. 
John and Henry Vlll. of England were excommunicated. 
Napoleon (excommunicated in 1809 by Pius VII.) is also a 
famous instance. The latest instance of its use in political 
affairs was that which occurred in 18G0 when Victor Em- 
manuel, king of Italy, was excommunicated by Pins IX. 
There are stiU two kinds of excommunication in the Roman 
Catholic Church— the fesser, which simply debars from the 
fuebarist, and the grtoJt&r^ which entails total excision 
from the church. The various churches which arose at 
ti)c period of the Reformation made but little use of the 
power of excommunication, though most of them retained 
the right to use it. The Ghurdi of England vests the 
power of passing this sentence in the hands of its bishops, 
and until the passing of the Act 58 Goo. 111. 127, jMirsons 
excommunicated could be deprived of many of their dvil 
rights. No civil consequences can now follow ni)on eccle- 
siastical offences, except under the sanction of what is 
essentially a civil court. 

BXdRX'TlON, in physiology, is to be considered as a 
part of SicORKTZON. If the materials which are separated 
from the blood are used for some ulterior purpose in the 
body (as tlie saliva, the gastric juice, &c.), they are termed 
secretions; if they are separated merely to be thrown out 
(as the carbonic add of the breath, the perspiration, urine, 
&c0i they are termed excretions. Should an excreting 
organ he atrophied or disturbed in its functions, other ex- 
creting organs may partly or altogether supply its place. 
For instance, if the skin is inactive the kidneys do more 
work, and the converse is still more frequent. But this is 
never the case with the secreting organs. Should the 
mammsB of a nursing mother not secrete milk, no other 
organ of the body is able to take its place. At present 
this drcumstance and the destination of tho products are 
the only criteria we have of an excreting as apart from a 
secreting gland. See Skgubtion. 

The Urire and Forces are sometimes termed excreta 
(or excrement); they are described under their separate 
articles. 

XX'CBBTlNt a crystalline substance obtained from 
human fieccs by extraction with alcohol. It is prepared 
in silky colourless crystals, melting at 95” 0. (208” Fahr.) 
It has an alkaline reaction, and is insoluble in water, but 
soluble in alcohol and other. The formula is 07 gHiBeS 0 s. 

XJCXCUnON ON CIVIL PBOCB88 is the effect 
given to the judgments and other proceedings analogous to 
judgments of courts of law in civil suits. The term de- 
notes the process by which a party is put into the posses- 
sion of that to which the judgment of a competent court 
declares him to be entitled. Accordingly the judgment is 
given cither to pnt a party in possession of the thing in 
disputc,vpr to enable him to obtain pecuniary compensation. 
The eiifordng of a judgment or order of a court is effected 
by teri^ of executionf or final process, addressed to tlie 
sheriff, who is said to execute the writ when he carries out 
the command thereby £pven him* 

Between the orighml parties to a judgment execution 
may issue at any time withLi^ years from the recovery 
' of the judgment A writ of execution when issued remains 
in force for one year only, hnt if unexeented during the 
year it may be renewed before its expiration by leave of 


tho court or a judge for another year, and this renewal may 
be repeated from time to time as may be neoessaiy. 

By a writ of feri facias (nsnally abbreviated fa,) 
the goods and chattels of a xcAraotory debtor may be 
attached. Formerly only wearing apparel in actual use 
was exempt from seizure, but now wearing apparel, bedding, 
and tools and instruments used in trade, to the total value 
of £5, are protected from seizure under any execution. 
In the execution of the writ fi,fa, the sheriff ia not em- 
powered to break open an outer door to olbtain admission 
to the debtor's house, but having entered the house by the 
open door, he may break open any inner doors in his search 
for goods. If the goods have been removed to another 
lionso or building to avoid execution, and their delivery is 
refused, ho may break open the outer door in order to seize 
them. When goods have been seized in exeention any 
arrears of rent and queen's taxes duo for a period 'of not 
more than one year must first be paid. In every case of 
exeention tho necessary fees and expenses may be levied 
over the amount of the judgment. If the goods seized are 
insufficient to satisfy the debt a new execution may bo 
issued for the residuo, or an eUgit may be obtained. The 
effect of a writ of degit (so called because the creditor 
could choose between this writ and the writ Ji, fa.) is to 
give the judgment creditor legal, though not actual, pos- 
session of the lands and hmements of the judgment debtor, 
to he held by him until the money due on such judgment 
is fully paid. 

Formerly a writ capian ad satigfaciendum (abridged 
generally to ea. sa.) was issued, which gave the creditor 
power through the sheriff to seize the person of the debtor 
and hold him in prison until the debt was satisfied, but 
since the Debtor's Act of 1869 imprisonment for debt has 
been abolished, except in such cases as are specified in tho 
Act The chief exception is that where a debtor, having 
means, refuses or neglects to pay after an order for pay- 
ment under the Debtors' Act has been made. He may then 
he imprisoned for six weeks, and such imprisonment is no 
satisfaction for the debt, which may be recovered by execu- 
tion in the usual way, as if no such imprisonment had taken 
place. 

In Scotland the analogous wi-its go under the name of 
diligences. Of these inhibition and adjudication apply to 
real estate, arrestment and poinding to personalty. Inhi- 
bition and arrestment secure tho debtor's belongings under 
judicial control; by adjudication and poinding they are 
made directly available to tlie creditor in pursuance of his 
judgment when obtained. This may also ho done by a 
forthcoming following on an arrestment. Tho Scotch law 
thus not only affords most effective means of rendering all 
the belongings of a debtor available to his creditor on 
obtaining judgment, but enables a plaintiff in the coarse of 
bis action to tie them up in security of a decree not yet 
obtained. This latter power is often most benefidd, but it 
is also liable to great abuse ; and though it may be limited 
by application to the court, has too often been employed 
oppressively and for the purpose of forcing a compromise 
of doubtful claims. Caption is the Soot& ca, so. Bat 
as imprisonment for dvil debts has recently been abolished 
by statute, this form of diligence is now avaikhle only for 
recovery of alimentary debts and taxes, and to compd im- 
plement of decrees for spedfio performance— these being 
excepted from the operation of the statute. 

BXB CUTI O N^ S ee Capital Pumibumemt. 

EXBCrUTlONEB is the official who carries out the* 
sentence of death. It is the province in England of 
tho sheriff to, perform this duty, but he deputes the task 
to the hangman, and attends to see the law carried out» 
At one time atoost every county town had its execu- 
tioner, with a salary for his maintenance; bit now most 
places in Great Britain choose the most snltable person, 
who is hired for the occasion. In former times tho office 
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of public execttUoner was frequently hold as a hereditary I 
right, or as attached to certain official positions. The 
appointment has also been conferred on prisoners under 
tho sentence of the lav, as in the case of John High or 
Heich, the Edinburgh &eoutioner from 1784 to 1817. 

In France the public executioner is generally called 
Monsieur de Paris. In tho United States the function 
is performed by fhe sheriff, assisted by an under-jailer. 

igQBO'IITO&. An executor is he to whom anoth^ 
person commitb the execution of his will. The origin 
of executors seems to be traceable to a constitution of 
Manuel Comnenus (peri dioikeWn tUn diaihskl^')» All 
persons who are capable of making a will, and some others 
besides, as married women and infants, are capable of 
being made executors ; but infants are incapable of acting 
in tho execution of the will under the age of twenty-one. 

Am oxeentor derives bis office from a testament alone. 
If no executor is appointed by the will administration is 
granted by the court, with the will annexed, and tho ad- 
ministrator is bound to obey the directions of the will. 
An executor may decline to act; but, having once acted, 
ho cannot divest himself of the office or its liabilitios ; nor 
can an administrator who has accepted the office get rid of 
his responsibility. 

The first business of an executor is to prove tlie will, 
which must be done before the legally appointed court 
within six months of tho death of the testator. The court 
furnishes him with a probate, or approved cx)py of the will, 
which is his authority for acting. The original will is de- 
posited in the registry of the court. An executor may do 
many acts in execution of the will before probate, as pay- 
ing and receiving debts, &c., but he cannot, before probate, 
sustain actions or suits. An administrator can do nothing 
till the letters of administration are issued. If an executor 
diu before probate, administration must be taken out to 
his testator, with the will annexed ; hut if an executor die 
after having proved the will, his executor will be the 
executor and representative of tlio first testator, unless, 
before proving the will of tho second testator, he renounces 
the execution of the will of the first. If the executor dies 
intestate, his administrator is not tho representative of the 
testator, but an administrator de honie non, os it is termed, 
of tho testator must bo appointed by the ordinary. If 
there are several executors the office survives, and is trans- 
mitted ultimately to the executor of the surviving executor, 
unless he dies intestate. Executors have a joint and 
entire interest in the effects of their testator ; any one of 
them is capable of acting by himself ; and the receipt of a 
debt, or the tranter of property by one, is as valid as if it 
had been done by all. 

If a strauger acts as executor without authority, he is 
called an executor de son iort (of bis own wrong), and has 
all tho liabilities of an executor without the advantage. 
But the only advantage which an executor derives from 
his office is tlie right to retain any debt due to him from 
the testator, as against creditors of equal degree. 

The duties of executors and administrators are in general 
the same— to bury the deceased, to prove his will (which 
of course only an excoutor has to do), to get in his goods 
and chattels, to pay his debts in the order appoint^ by 
law, and also his legacies, if he has bequeathed any, 
and to dispose of the residue of his goods and chattels 
in tlie manner directed by the will, or according to 
the statutes for the distribution of the effects of intes- 
tates, if there should be a total or partial intestacy. 
Executors and admixustrators are liable to an action at law, 
and also to a suit iu equity, for the payment of the debts 
and liabilities of their testator or intestate, and for the 
legacies bequeathed by him, and the due administration of 
his estate; no action at law lies for a legacy until after 
the executor has acknowledged the sufficiency of the assets 
after proriding for the payment of the debts. 


It appears to have been a subject of much controversy 
whether the probate of wills was originally a matter of 
exclusive ecclesiastical jurisdiction; but whatever may 
have been the state of tho law in earlier times, it is certain 
that until the passing of the 20 & 21 Viet. c. 77, the 
ecclesiastical courts were the only ones in which, except 
by special and long-established prescription, the validity of 
wills of personalty could be establish^ or disputed. By 
that Act the ancient jurisdiction of those courts in matters 
of probate and administration was transferred to a new 
court, thereby established and styled tho Court of Probate 
— ^now known as tho Probate dirisiou of tho High Court 
of Justice. 

Formerly the personal estates only of persons deceased 
were liaUe for the payment of their simple contract debts ; 
but now, since the statute 3 & 4 Will. IV. c. 104, real 
estate is liable for the payment of debts of that nature. 
The personal estate is liable in the first instance, unless 
the testator direct otherwise. Estates descended are ap- 
plied before estates devised; and in other respects the 
estates of the deceased are administered in tho order laid 
down by the courts. 

In Scotland an executor is the legal administrator of the 
movable estate of a deceased person, and is charged with 
its collection and distribution among all concerned in 
accordance with law. If nominated by the deceased he is 
termed executor nominate, if appointed by the court ho is 
styled executor dative. In both cases he must obtain con- 
firmation by the court os Ills title to administer. Appli- 
cants for the office are preferred in tlie following order; 
1, Executor nominate ; 2, universal dispones ; 8, next of 
kin; 4, the widow; 5, judgment creditors; 6, special 
legatee. All executors must find security for tho faithful 
discharge of their office, except executors nominate. In 
some cases the administration is committed by the court 
a judicial factor. Executors are responsible only to the 
extent of the inventory to which they confirm. In most 
respects the rights, duties, and liabilities of Scotch execu- 
tors are the same as those recognized in England; though 
differences in some points may be traced, they cannot be 
here adverted to (see Maclaren “ On Wills”). 

SXXOE'SIB (derived from the Greek word exSgeomaiy 
to lead the way, to interpret) is the art or science of dis- 
covering the true meaning of any writer, but the use of the 
tenn is most generally limited to an examination of the 
Scriptures. Theoretically tho exegeto should be a com- 
plete master of the language and circumstances in which 
the original writer composed, so that he may be, in fact, 
in a position to think exactly as the author did ; but as 
this is not possible in practice, various names have been 
given to different methods of pursuing the art, according as 
the subject was approached with a mystical, grammatical, 
or historical bias. . In ancient times the method called tho 
allegorical always hold a high place. By this method a 
secondary or spiritual meaning, not apparent in the plain 
written words, was attached to every passage, which mean- 
ing it was tho business of the commentator to discover 
and explain. In modem times exegesis has liad a peculiarly 
powerful attraction for tho minds of some of the best 
Gorman writers, who have attacked the subject in what 
seems to some an irreverent spirit, hot with great ability. 
Among such writers may be mentioned Kant, who con- 
clndcs to accept from Scripture only such notions as are 
confirmed by the supposed pnre principles innate in tho 
human breast; Panlus and Eichhom, who assert that 
when the misconceptions of narrators are removed, and 
all subsequent additions, tho true remainder may ho ex- 
plained by the ordinaiy processes of nature ; Strauss, who 
considers that much of the Gospel account is of a mytho- 
logical character. There are also many other writers who 
place the Scripture on a level with any ordinary classic. 
As mi^t bo expected England has produced some able 



EXETER. 


884 


EXETER. 


exegetcs, and important contributions have been made to 
the science in modem times by the labours of Dean Alford, 
Dean Stanley, Gonybeare and Howson, Tregelles, Davidson, 
Robertson-Smith, Jowett, and otliers. 

XXX'TISR. a city and a county of a city, parliamentary 
and municipal borongh and port, about 8 miles from the 
English Cliannel, 44 miles N«E. from Plymouth, 168 miles 
W.S.W. from London by road, or 194 miles by the Great 
Western and Bristol and Exeter railways, and 171 by the 
London and Sopth-westom. 

Exeter is supposed to have beem a settlement of the 
Britons before the Roman invasion. By the Romans It 
was called hca Damnmityrum^ to distingnish it from the 
I tea SiluTum in Wales. From the number of coins, small 
bronze statues, tesselated lavements, and other Roman 
antiquities discovered near the walls and in the neighbour* 
hood of the city, it must have been a Roman station of 
some importance. In the reign of Alfred the town had 
acquired the name of Ex-an-Costro (castle on the Exo). 
An abbey was founded by Athelstan hero in 982, and soon 
after so great was the number of religions establishments 
that the ecclesiastics called the town Monketon, Ilarold^s 
mother, Gytlia, held the town against William the Con* 
queror, but it was stormed in 1068. It was held in great 
favonr by the Tudor monarchs, and Elizabeth conferred on 
it the title of sem 2 }er fideUt, The declaration of William 
III. on arriving in England was read by Burnet in the 
cathedral hero in 1688. 

Exeter is situated on a steep acclivity on the north- 
eastern bank of the river Exe, over which is a handsome 
atone bridge, leading to the suburb of St. Thomas. The 
streets were formerly narrow, but of late years they have 
been considerably improved, and there are now also some 
handsome squares and terraces, which contain many well- 
built houses. A coiiiplcte system of drainage has also been 
carried out, and an ample supply of water obtained. 

Exeter was in ancient times strongly fortified, and mneh 
of the exterior wall, in a ruinous state, still remains ; a part 
of the rampart has been converted into a public walk The 
city, exclusive of the subnrbs, is a mile and a half in circum- 
ference. Situated on a high eminence, on the north side 
of the town, are the mins of the castle, called Rougemont, 
from the red colour of the rock on which it stands. It 
was either robnilt or repaired by William the Conqueror. 
It continued to he an important fortress till it was com- 
pletely dismantled during the Civil Wai‘. In the area of the 
castle-yard a session-house has been erected, a noai-luoking 
building faced with Portland stone, which contains, in 
addition to two courts, a grand-jury room, magistrates' 
room, &C. In front is a fine open space, where county, 
election, and other meetings are held. Nearly in the 
centre of Exeter is tlie guildhall, wliere the assizes for the 
city are held, as well as the sessions, elections, &c. The 
building was caiefnlly restored in 1864. It is uncertain 
when Exeter Cathedral was first bnilt, but probably it was 
aoon after the see of Devon was transferred to Exeter 
from Orediton, in 1049. It was considerably altered and 
enlarged by Warlewast, third bishop of Exeter, who was 
a Norman and came over with the Conqueror. It then 
assumed its present cruciform shape, but it underwent 
numerous alterations and additions during the thirteenth 
and fourteenth oentnries. It now consists of a nave, 76 
feet iitswidth and 175 in length, with aisles ; two short 
transepts, formed by two Norman towers 180 feet in 
height ; a choir of the same width as the nave, and 128 
feet in length ; ten chapels or oratories, and a chapter- 
house. The whole bnilding from east to west (including 
8t. Mary's chapel) is 402 feet in length. The western 
front is highly decorated with a profusion of niches and 
carved figures, and presents an exceedingly rich fa^de. 
The towers are highly interesting specimens of Norman 
architecture. The north tower contains the great Peter 


hell, brought from Llandaff by Bishop Courtenay, 1478-86, 
recast just 200 years later, 1676, and weighing 12,500 lbs. 
The interior is also exceedingly fine ; the va^ted roof of 
the nave is supported by cluster^ columns, surmounted 
by pointed arches, as is also thar of the choir, which is 
separated from the nave by a screen of beautiful workman- 
ship. The chapter-house is a fine edifie^ with a handsome 
oak roof. Extensive restorative works Svere carried out 
under the late Sir George Gilbert Scott from 1870 to 1877. 

Exeter comprises nineteen parishes and three extra- 
parochial plaees. One of the most recently erected churches 
is that of St Michael and All Angels, on St. David's Hill. 
It is quiet in character bnt admirably finished, and is note- 
worthy for an east window of snperior design, and a spire 
in imitation of that of Salisbuiy Cathedral, 288 feet high, 
forming, from the elevated site on whicli the church stands, 
a conspicuous object in a general view of the ci<^, and 
rising far above the towers of the cathedral. There ai'c n 
large number of places of worship fur different denomina- 
tions of dissenters. The Devon and Exeter Hospital is 
supported by subscription, and has also a considerable 
income arising from funded property. There are a lunatic 
asylum, a dispensary, an eye infirmary, an institution for 
the deaf and. dumb, a female penitentiary, savings bank, 
school of art, the Albert Memorial Museum, post-office, 
bankruptcy court, &c. The Albert Museum makes pro- 
vision for the local museum, school of art, and free library, 
all three very fiourishing institutions. The workhouse 
forms a large range of buildings, and affords accommo- 
dation to several hundred paupers. Statues have been 
erected of Sir Thomas Dyke Acland, Bart., also of Earl 
Fortescue, the Karl of Devon, and of Mr. John Dinham, 
a distinguished local philanthropist. St. John's Hospital 
now consists of a free grammar-school, bine-coat, and com- 
mercial schools. At Hole's Commercial School, built in 
1850, and supported from part of the revenues derived 
from an estate left by Flize Uelc, in 1682, boys belonging 
to the city are also well educated on payment of a small 
annual fee. There are also several minor charity schools, 
and a large number of almshonses. The Devon and Exeter 
Institution for the Promotion of Arts, &c., has a libraiy 
which contains about 15,000 volumes, and is regularly 
supplied with modern pnhlications and newspapers. The 
theatre is a neat building. To the north of the city is the 
connty gaol, which is judiciously planned, and contains the 
governor's and chaplain's residences, chapel, &c. The 
assizes are hold by the judges of the western circuit 
twice a year. 

Owing to the fertility of tlie surrounding country, Exeter 
has long been noted for its cheap and well-supplied markets. 
It has now two handsome and spacious market-places. 

The manufacture of woollen goods was at one time 
extensively carried on in Exeter, bat it is now extinct. 
Honiton lace is made here and in the neighbourhood, in 
the manufacture of which the operatives are very clever. 
There are also large iron-foundries, manufactories of agri- 
cultural implements, paper and com mills, breweries, 
malthonses, and tanneries in the town. The port has a 
miscellanoons trade. By means of a canal, with sluices 
and flood-gates, vessels of 400 tons burden can come up to 
the quay near the city walls. 

The number of vessels roistered as belonging to the 
port is fifty (7000 tons). The entries and dearanoes 
average 800 (70,000 tons) per annnm. Tlie CQstoms 
revenue averages £180,000 per annnm. 

The mnnici^ borough is divided into six wards, and is 
governed by fourteen aldermen and thirty-six councillors 
(of whom one is mayor). Population, 87,665. The par- 
liamentary borough, which returns one member to the 
House of Commons, In 1881 comprised a^^pnlation of 
47,154. The number of electors on the re^ster in 1887 
was 7000. 
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The elevated position of Exeter has given it a high 
character for salubrity and cleanliness, and it is a great 
attraction to the antiquary as well as the lover of the 
picturesque. Victoria Park, formerly Berry Meadow, is 
laid out with taste, andmsed as a place of public recreation, 
and few towns in England possess a finer promenade than 
Northemhay, at the back of the sessions house. 

Exeter is the Seat of a bishopric which comprises tlie 
county of Devon. Bishop Philpotts founded, at his own 
cost, a Western Theologi^ College in the city, of which 
the de an is pri ncipal. 

SBXlSm OOLUSOIS, Oxford, was originally founded 
in 1814 by Walter de Stapleton, bishop of Exeter, who 
was some time lord high treasurer of England, and it was 
then called Stapleton Hall. The bishop removed hither 
his scholars from Hart Hall, and made a foundation for a 
rector ^nd twelve fellows. In 1404 Edmund Stafford, 
bishop of Exeter, added two fellowships from the diocese 
of Stdisbuiy, and obt^nod leave to give the college its 
present name. In 1505 Sir William Petro added eight | 
fellowships* Charles I., in 1680, annexed one fellowship i 
for tlic islands of Jersey and Guernsey. Lastly, Mrs. Shiers, 
who died in 1700, left certain rents, out of which two 
fellowships were founded for the counties of Hertford 
and Surrey. These arrangements were amended in the 
year 1855, under powers granted by the Act 17 & 18 
Viot. c. 81. The fellowships were redneed froln twenty- 
five to fifteen, and are now open without any preference 
in respect of birth. From the revenues of eight suppressed 
fellowships twenty-two scholarships are founded; and 
several exhibitions are attached to the college. 

The front of the college, which is opposite Jesus Col- 
lege, extends 220 feet, with a large central gateway, con- 
sisting of a rustic basement, from which spring four pil^ters 
of the Ionic order, supporting a semicircular pediment, 
crowned by a balustrade. The greater part of this front 
was renewed in 1885 with Bath stone. The hall was 
erected by Sir John Ackland in 1620. The chapel, begun 
in 1622-23, was completed by Dr. George Hakewell, after- 
wards rector. A more elaborate Gotliicr chapel, on the 
model of the Saiuto Chapelle, Paris, and a handsome library, 
were erected under the superintendence of Sir G. Scott in 
1857. The chapel is remarkable for its Hue vaulted stone 
roof, marble eh^ts, and exquisite finish, and the library 
for its elegance and convenience. 

There are fourteen benefices in the patronage of the 
college. The Bishop of Exeter is the visitor, (fixford 
University Calmdar^ 1884.) 

gXTBTliB BALL, a large building on the north side 
of the Strand, Loudon, Is the headquai'ters of the Young 
Men's Christian Association, and is used for religious as- 
semblies and for the May Meetings of religious societies. 
It is also used as a concert and lecture hall, and has an 
ordiestra capable of accommodating 700 performers. The 
large hall is 181 foot long, 76 feet wide, and 40 feet high, 
n d will hold up wards of 8000 persons. 

BXaOQBmOK, at a university in England, is some- 
what akin to a bursary in Scotland. It really means an 
allowance of commons, a maintenance during the time 
af study. It is derived from the Latin verb exkihere, in 
the sense of to midntain. The word exhibition was for- 
merly not uncommonly used in the sense of this article, 
though it now only survives in academic usage; for in 
Sbakspeare we find — 

crave fit disposition for my wife. 

Due reference of place, and 

— " OiksHc,” i. 8. 

XXHlBmONB, NATIONAL ANB INTNRNA- 
TIONAL. Exhibitions of industry and art have now had 
an existence of more than a century, and have become, 
as it were, eftablished institutions. In 1766 the Royal 
Academy first began its picture exhibitions, and the Society 
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of Arts offered prizes for improvement in the manufacture of 
tapestry, carpets, porcelmn, Ac., and exhibited the articles 
which were offered for competition. In 1761 an exhibition 
of machinery was held in the society's rooms, and a duly 
qualified person appointed to explain the models. A few 
years afterwards France founded the first of that long and 
successful series of national exhibitions, which were not 
made international in that country till 1855. The earliest 
was projected in Paris in 1798, at the suggestion of the 
Marquis d'Avbze', and was held in the Maison d'Orsay : its 
grounds remained open three days, and the exhibitors 
numbered 110. The second took place in 1801, when 
there were 229 exhibitors ; and a third was opened by the 
first consul, Napoleon, in 1802, when the number increased 
to 540, and their productions showed an extraordinary 
improvement in everyway. In 1806 the fourth French 
exhibition was held, and was supported by the largely 
increased number of 1422 exhibitors. The fifth, in 1819, 
was in the Louvre, and a marked improvement in many 
branches of popular manufactures was manifested. Others 
followed at intervals of about five years up to 1855, with 
increasing success and grandeur of display. 

In the meantime other countries had followed the 
example of France, and before the year 1840 Austria, 
Sp^, Piedmont, Portugal, Sicily, Pmssia, Holland, Den- 
mark, Sweden, and Russia, had held their occasional 
exhibitions. In 1841 a very successful Belgian exhibi- 
tion was opened in the Musde de I'lndustrie at Bmasels. 

The progress of these institutions in England during the 
early part of this period was not by any means so marked 
and steady. In 1828 an exhibition, under the patronage 
of George IV., was established at the Royal Mews, Charing 
Cross, but it was coldly received by the public, and n noh 
prejudice was excited against it. From the year 1829 the 
Society of Arts frequenily collected in the old rooms in the 
Adelphi specimens of raw materials, mannfactures, and 
new inventions, for the instruction of its members and the 
public. Then followed local trade exhibitions, held at 
Manchester, Birmingham, Leeds, Dublin, and other places ; 
also the exhibition of manufactures at the Free Trade 
Bazaar, held in Covont Garden Theatre in 1845. At 
this time his royal iiighness, the late Prince Consort, was 
president of the Society of Arts, and to him belongs the 
merit of suggesting that the 'society's exhibitions should 
be thrown open to all nations, thereby originating inter- 
national exhibitions. 

In 1849 a meeting was held at Buckingham Palace, 
when the prince suggested plans for raising the necessary 
funds for carrying out the project, and pointed out the site 
in Hyde Park which afterwards contained the renowned 
Crystal Palace of 1851. A royal commission was nomi- 
nated, witli Prince Albert as its president, to effect the 
object. Sobscriptions to the amount of £70,000 were 
raised in various parts of the country as a guarantee fund. 
The edifice, planned by Sir Joseph Paxton, and constmeted 
by Messrs. Fox and Henderson, of glass and iron, at a cost 
of £150,000, was 1851 feet long by 456 feet broad, and 
66 feet high, the entire area roofed over being 18j acres. 
The decoration of the building was intrusted to Mr. Owen 
Jones. The exhibition was opened by her Majesty the 
queen on the 1st of May, 1851, in the presence of 25,000 
spectators. The estimated value of the articles exhibited 
(excluding the famous Koh-i-noor diamond) was £1,781,929, 
and the exhibition was open 144 days, being closed on the 
11th of October. The number of visitors was 6,068,986, 
being a daily average of 42,111. The greatest number 
present on any one day was 109,760 on Sth October. The 
total receipts amounted in round numbers to £506,000, and 
the expenditure to £380,000. The surplus was devoted 
to the purchase of the Gore House estate, the Villars 
estate, and some otiier adjacent land at Sonth Kanalngton, 
In all 86 acres, upon which it was intended eventually to 
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bring together all existing metropolitan institniions of 
science and art, and to establish a centi^ point of union 
for those who devote their energies to the practical appli- 
cation of science and art to productive mdostry. The 
idea has been carried out to a large extent, and would 
doubtless have been so more completely had not the site 
been so far westward. The 1851 exhibition building, in 
many respects greatly improved, now stands as the Crystal 
Pahuse at Sydenham, and is the most beaptiful and attrac- 
tive of our permanent national exhibitions. The importance 
and BU(^8B of this celebrated exhibition naturally encour- 
aged the repetition of such displays all over the world. 
One was held in Cork in 1852, the first for which any 
special bnilding was erected in Ireland. Another followed 
At Dnbliu in 1853, which, by the princely mnnificenoe of 
Mr. Dargan, was an admirable display, and held in a building 
of great beauty. It comprised a central hall, 425 feet long, 
100 feet wide, and 105 feet high, with smdlor halls and 
galleries on every side. The result was financially unsuc- 
cessful, and Mr. Dargan suffered a very heavy loss. 

In same year a similar exhibition took place in a 
Crystal Palace in New York. The bnilding was of iron and 
glass, in the form of a Greek cross, about 400 feet in each 
direction, with arms 150 feet wide. In the centre was a 
circular space 100 feet in diameter, covered by a dome. 
The opening was delayed from May to July, and the 
arrangements were not finally completed till September. 
It remiuned open 119 days; the expenses amounted to 
£200,000, and the receipts to only £70,000. 

France, in 1865, tried the experiment of an international 
exhibition, the whole cost of which was borne by tlio gov- 
ernment. The building was constructed in the Champs 
Elys5es, and though moi*o costly was not so well suited 
as the Hyde Pai‘k palace; but the contents were of the 
choicest description, and the amingomeiits reflected the 
highest credit on Frcncli taste and skill This exhibition 
was open for six months; the number of visitors was 
4,588,464, of whom 40,000 were British subjects. The 
rate of admission oii Sundays was twopence, on other days 
tenpenoe, but it was sometimes opened free. The receipts 
were £118,000. 

After this great international display came the Man- 
chester Fine Art Exhibition in 1857, a collection of ancient 
and modem pictures and works of art never before equalled. 
More than 20,000 articles of ornamental art were col- 
lected togetlier of incalculable value. In its general plan 
the building was a parallelogram of COO feet by 200 feet, 
covered an area of 180,000 square feet, and cost £30,000. 
In 1861 a very successful exhibition was held at Florence, 
and was the best that Italy has yet produced. The objects 
were divided into four classes — Industrial, Fine Arts, Agri- 
cnltural, and Horticultaral 

The second International Exhibition held in London was 
opened 1st May, 1862, under the auspices of tlio Society of 
Arts. The building was erected on the estate at South 
Kensington acquired by the commissioners of the previous 
exhibition. Considerable care was devoted to the fine arts 
department, that being the leading untried feature in con- 
nection with English international exhibitions. The bnild- 
ing, which was designed by Captain Fowke, R.E., covered 
alMut 16 acres, was rectangular in shape, and measured 
1200 feet by 560 feet. It was intended to be permanent, 
and therefore built of brickwork, supported by cast-iron 
colnmns. At the intersection of the nave and transept 
were two enormous glass domes. The total cost amounted 
to £480,000. The picture-gall^, round the front and 
sides, was nearly half a mUe in length; the nave and 
transepts were 100 feet high and 85 wide ; and the domes 
were the largest ever built, being 160 feet in diameter and 
250 feet high. There were 22,000 exhibitors, of whom 
5000 were foreigners. The total number of visitors from 
the 1st of May to thcT Ist of November, being 159 open 


days, was 6,110,869, and the receipts abont £500,000.. 
The guarantors were not called on, but no surplus remained*. * 

In 1865 another exhibition was held in Dublin, and wa» 
the most important ever held in Ireland. The colleotiom 
of works of art was unusually fifle, and so great was the* 
demand for space for exhibition that 85 acres instead of 5 
could have b^n covered. Financially, however, the exhi- 
bition was a failure; and the nnmbft of visitors waa>* 
lessened from 1,150,000 in 1858 to 900,000 in 1865. 

In 1867 the largest, finest, and most costly exhibition 
ever held up to that time took place in Paris. The* 
building was erected in the Champ de Mars, and, with 
the snrronnding gardens, ocenpied the enonnons space of 
87 acres. It was of an elliptical form, arranged in twelve 
concentric circles, with a small open central garden. Each 
circle was devoted to the exhibition of some special class- 
of articles from all nations, which thus afforded visitors 
interested in any particular prodnetion an admirable oppor- 
tunity of inspecting it under the most favourable conditionsi 
Ontside the outer circle were ranged practical illustrations 
of the food department in the shape of restaurants of all 
nations, and in the garden surrounding the bnilding were 
actual examples of domestic and palatial architecture of 
most countries, and varions kinds of civil and niilitai'y 
erections of general importance. The exhibition remained, 
open six months, and was highly and deservedly successful 
as regards the number of exhibitors and visitors, there 
having boon 50,000 of the former and 8,805,000 of the 
latter. The expenses of the building and the exhibition, 
generally amounted to over £800,000. The contributions, 
by the state and the municipality of Paris amounted to 
nearly £500,000, and the admission money, royalties, &c., 
to £420,000. 

In 1871 the first of a scries of intended Annual Inter- 
national Exhibitions took place in London. Their interest, 
however, gradually wore off. and they were discontinued 
after 1874. Trading was so far allowed that the exhibi- 
tions partook f)f the character of a gigantic shop ; while 
the attempt to make them the medium of popular educa- 
tion signally failed, and vitiated the whole enterprise. 

In 1878 an exhibition on a very grand scale took place 
in Vienna. The situation of the building was admirable, 
lying in the heart of a park unsurpassed for beauty by 
any in Enrope, the Prater. The area apportioned to the 
exhibition was between 4 and 5 English square miles, the* 
covered space being considerably more than that roofed im 
at the Paris Exhibition of 1867. One chief feature of 
the building was a rotunda, which rose from the centre and 
divided the main gdlery in the middle. Thei'o were twenty- 
six groups of artides exhibited, some of them unique 2n> 
character, such as cottages and peasants’ houses, witli 
their interior fittings and arraugoments. The exhibition, 
was open 186 days, and the number of visitors wa» 
6,740,5009 from whom £206,478 was received for ad- 
missions. 

In 1876 came the turn of the New World for an exhibit 
tion. In that year the Americans celebrated the hundredth, 
anniveraary of the Declaration of Independence; and as- 
international exhibitions are assumed to be the material 
expression of human fraternity and goodwill, this was 
considered the most appropriate event with whi^ to com- 
memorate the centennial occasion. The Americans set to- 
work with characteristic energy, the place chosen for the- 
imposing spectacle being Phil^elpbia, the cradle of the' 
great republic, the city in wliich the representatives of 
tbo Thirteen Colonies mot. Here, traversed by tho' 
Schuylkill Bivor, is Foinuount Park, a vast pleasure-ground 
of 27%0 acres, on which the dty of Philadelphia had^ 
already spent 6,000,000 dollars, and in this magnificent 
tract the exhibition was held. The groundg set apart for- 
it covered 240 acres, borides other indosnres for displays- 
of horses and general cattle. At Vienna the area was 26^ 
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acres, induding the space for liorses and cattle. The 
bladings at Vienna gave about 2,000,000 square feet of 
ground-floor surface for exhibitors, and covered 42 adrcs. 
At Philadelphia there vero 50 acres of buildings, giving 
2,107,000 square feet ox surface ; and this large spiuse was 
nothing like suffident for the enormous number who wished 
to exhibit Such comparisons will serve to show the scde 
on which the exhilntion was planned. It was larger than 
that of Vienna, although Vienna had surpassed everything 
that had gone bdore. The main exhibition was a porallolo- 
gram, 1'880 feet long, 464 feet wide, and with an area of 
21 J acres. The Memorial Hall, a permanent building, 
.‘)G5 feet long, 210 feet wide, and wi^ a dome 150 feet 
liigh, served as the art galleiy of the exhibition. The 
attendance exceeded that at any previous exhibition, 
amounting in the total to 9,780,892. 

An International exhibition of colossal proportions was 
held in the Champ de Mars, Paris, in 1878, and was visited 
by 16,082,725 pei'sous, or an average of about 82,000 per 
day for the six months daring whiuh it was open. 

Exhibitions connected with special subjects have become 
frequent of late, as oxemplifled by the series commenced in 
London in 1883 with the Fisheries Exhibition, and followed 
by those of objects comiected with Health, Inventions, and 
Musical Instruments, and Anally, the Colonial and Indian 
Exhibition of 1886. Local exhibitions have also taken 
place in various provincial towns, some of them in cele- 
bration of the Qacen*s Jubilee in 1887. 

SX'IUB, now so rarely used as a punishment, except 
among the loss civilized nations, was in old times the ready 
and general punishment of a political ofTender. In Greece 
facilities of flight were great, owing to the smallness of the 
separate states ; if therefore a criminal was found to have 
fled before condemnation, his return was formally inter- 
dicted. A second and more important form of exile was 
the famous Ostracism, elsewhere described, by virtue of 
which any citizen, even for the solo crime of an excessive 
popularity which might tend to become dangerous, could 
bo driven into exile by the vote of his fellow-citizens. 
Ostracism was tolerably frequent at Athens, as students of 
Greek history arc aware. The last form of Greek exile 
was that whereby, in the many changes of power, the losing 
side was compelled to fly the state. Asia Minor and Italy 
became as G^k as Greece itself through the crowds of 
refugees who settled there among the Greek colonies ; and 
Persia, or later on Egypt, had always a crowd of Greek 
exiles ready to do service at the (*A)UTt of its kings. 

In Homo, under the republic, exile did not exist as such. 
Wo read repeatedly of citizens being “interdicted from water 
and Are ” by the decree of a magistrate or by a plobiscitum 
of the people in comitia assembled. The condemned one 
might if he chose remain at Rome, but it was as an outlaw 
and one whose life was at every man's mercy. Conse- 
quently as a rule the interdicted person voluntarily became 
ex sul (ex, sol, a wanderer from out the land), and withdrew 
to some friendly dty. He rather evaded punishment than 
reedved it. Frequently limits were Axed on the interdict, 
which thus approached to tme exAe. Thus Cicero is 
interdioted from Are and water for a cirde of 400 miles 
round Romo. 

Under* the empire exile (exilitm) became a fact, in- 
variably necessitating banishment, loss of drizonship, and 
degradation. Previously, unless a man chose to become a 
dtizen of a friendly state whidi held the right of exile'' 
with Rome, he did not lose his Roman franchise ; this was 
now altered. In consequence a milder form of exile was 
necessary, and reedved the name of relegatio. Relegated 
exilea were not degraded though they were disgraced. Thus 
Ovid carefully dedares Augustus only banished him witbont 
exiling him 

“ Mil nisi me patriis jnasit abire fods." 

The severe penalty of exile was oaRed d^ortalio^ and the 


deportate waa conveyed to his destination, frequently an 
island, in chains or in some other publidy degni^g 
manner. On the other hand, the relegate merely received 
the order to withdraw to a certain place and await the 
sovereign's pleasure. See Banishmert. 

BX'MOORy a high wild tract of moorland in the west 
of Somerset and north and north-east of Devon. Its 
scenery, so boautifnlly described in the novel of “Loma 
Doone," is most romantic. For miles the eye ranges over 
high rolling uplands, deft by many a deep long glen, 
broken by rounded hills and sweeping hollows, and dotted 
by wood and copse. Herq, in the second half of the 
seventeenth century, tlie famous robbers, the Doones, who 
kept the country round so long in terror, had their strong- 
hold, and fear and superstition have peopled its wastes 
with ghostly inhabitants* It is traversed by the rivers 
Exo and Baric, which with other streams abound In Ash. 
Exmoor is the last refuge of the wild red-deer in England, 
and it is hunted from the 12th August to the 8th October, 
affording real sport, for the stags are thoroughly wild. The 
breed of Exmoor ponies is famous for hardiness. Though 
still retaining its wild and barren character, Exmoor 
is not altogether uncultivated, for in a deep ravine at 
Simousbath there is a small settlement with about forty 
farms, and some iron mines are worked. 

The rocks belong to the Devonian series, and are mainly 
slates and sandstones. The highest point is Dunkerry 
Beacon in Somerset. It is 1668 feet in height. The total 
area of the tract is about 14 square miles. 

BX'KOXriB. A watering-place and market-town of 
England, in the county of Devon, situated at the mouth 
of the Exe, 9 miles S.E. from Exeter, and 182 from 
London by the South-western Railway. The town stands 
at the base and on the slope and top of a bill rising from 
the sandy estuary of the Exe. It baa a ball-room, baths, 
and libraries, and the extreme beauty of the surrounding 
sceneiy, with the mildness of the climate, still renders it a 
place of resort, although not to so great an extent as before 
tbo rise of Torquay. A market-house, 120 feet long by 60 
feet wide, was erected by the Hon. Mark Bolle, and forms 
a prominent feature. There are some docks on a small 
scale, but Bufiicient for the port. Beacon Hill, near the 
town, commands one of the Anost views in England. Ex- 
moutli in early times was a place of some importance, and 
in 1347 its contribution to the expedition against Calms 
consisted of ten vessels. 

XX'OCOCTUS. See Flyiro-fisii. 

XX'ODUS, THB BOOK OF, is the second of the 
Pentateuch, or Five Bonks of Moses, and derives its name 
from the principal event recorded in it, namely, the de- 
parture of the Israditos from the land of Egypt, which in 
the Greek Septuagint translation is expressed by the word 
exodos, that is, a going out. The Book of Exodus records 
the slavery and cruelty endured by the descendants of 
Israel (Jacob) under the kings of Egypt; the birth, ex- 
posure, and preservation of Moses ; his flight into Midiun ; 
his divine mission to Pharaoh ; the miracles performed by 
him and his older brother, Aaron ; the ten plagues inflicted 
on the Egyptians ; the institution of the Passover ; their 
miracnloris passage across the Red Sea; the destruction of 
the Egyptian army ; the jonmeyings of the Israelites in the 
Arabian desert; their munnurings against God and Moses; 
their resumption of the Egyptian worship of tlie cjdf under 
the direction of Aaron, and their consequent punishment; 
tbo promulgation of the law from Mount Sinai ; and the 
erection of the tabernacle or portable temple. 

The period embraced by the history of this book ia 
usually reckoned at 142 or 145 years, which are 
culated thus:— From the death of Joseph to the birth 
of Moses, sixty or sixty-three years ; from the birth of 
Moses to the departure out of Egypt, ei^ty years ; and 
from the departure out of Egypt to the erection of the 
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tal>emado, ono year. Nearly the whole of the hook is 
occupied in the detail of circumstances which occurred in 
the last year of the entire period. 

The genuineness and authenticity of the Book of Exodus 
have been disputed by several modern scholars, and many of 
the questions raised are still awaiting a satisfactory solution. 
It is generally admitted tiliat in the earlier chapters of the 
book distinct traces of the Elohistic and Jchovistic docu- 
ments, which form Uie basis of the preceding Book of 
Genesis, are to be found, but the most orthodox critics 
admit that Moses may have made use of eoi'licr traditions, 
both written and oral, in the composition of his work. 
More serious difficulties arc found in the dates and statistics 
given and in the miracles recorded, such os the signs ^ven 
by Moses and Aaron, the plagues of Egypt, the passage of 
the Red Sea, tbo giving of Uie manna, 

The opinion that the Book of Exodus is not the work 
of Moses lias been maintained by Abcn Ezra Maimonidcs, 
Lo Clcrc, Dr. Middleton, Newton, and among later scholars 
by Von Lengcrkc, Do Wettc, Knobel, Colcnso, and many 
others, the opposite view being sustained by Ilcngstcnberg, 
Uavcmich, Rauhe, Welte, and Kcil. See Pentateuch. 

SX'OGSNS or DZCOTY1.EDONS, the larpst pri- 
mary class in the vegetable kingdom, are bo named in conse- 
quence of their woody matter being augmented by additions 
to the otffstefe of that which is first formed near the centre. 
As long as they continue to grow they add new wood to 
the outside of that formed in the previous year, in which 
respect they differ essentially from Endoorns or Mon<»- 
COTYL.EUONS. As the word cndogeii docs not well describe 
the formation of wood in that class, the word monocotyledon 
has been substituted for it, and consequently the corre- 
sponding term dicotyledon is more frequently used than 
exogen ; but the adjectives mdvgmom and exogmom are 
in constant use. All the trees of cold climates, and the 
principal part of those in hot latitudes, are exogenous. In 
many cases they are easily recognized by the wood of each 
different year forming a distinct zone, so that a section of 
their wood exhibits a number of concentric circles; but 
there are so many exceptions to this rule as to render it 
necessary to consider this character as by no means essen- 
tial to them. 

In an exogen of ordinaiy structure the embryo consists of 
a cellular basis, in which there is usually no trace of woody 
or vascular tissue; but as soon as germination commences, 
hno ligneous cords, or woody bundles, are seen proceeding 
from the cotyledons towards the radicles. When the young 
exogeu has arrived at the end of its first year's gi'owth it has 
a stem with a hollow woody axis sun'ounding collular tissue, 
the whole being covered iu by a cellular integument. But 
as the woody bundles are merely plunged into a cellular 
basis tlie latter posses between them in a radiating manner, 
connecting the centre with the circumference by strmgbt 
passages, often imperceptible to the naked eye, but always 
present. 7'ho annexed diagram illustrates this. 

Here we have the origin of pith in the central cellular 
tissue of the stem, of wood in the woody axis, of bark in 
the cellular integument, and of medullary processes in the 
radiating passages of cellular tissue connecting the centre 
with the circumference. 

The woody axis is nut, however, quite homogeneous at 
this time. That pai't which is next the centre contains 
CTcat numbers of vessels of different kinds, particularly 
wtted vessels; tlie part next the circumference is altogether 
destitute of vessels, and consists of woody tissue exclu- 
sivdy. Of these two parts that witli the vessels belongs 
to the wood, properly so called, and serves as a mould on 
which future wood is added ; the other belongs to the bark, 
separates under the form of liber, and in like manner serves 
as a mould upon which future lito is disposed. 

At the commencement of the second year's growth the 
ihin-wolled cells between the liber and the wood multiply 


rapidly by division, and, extending in a complete ring, form 
new wood on the inside next the old wood, and now liber ' 
on the outside next the old liber. This tissue is commonly 
known as the cambium. The atom continues to lengthen, 
forming new leaves over its surface. The woody bundles 
in the leaves are prolonged into the stem, passing down 
into the cambium, and partly joining th^ wood and partly , 
the liber of the previous year, the foriner again having 
vessels intermingled with them, the latter having none. 
The cambinm grows between the wood and liber horizon- 
tally while they grow perpendicularly, extending to make 
room for them, and consequently interposed between the 
woody cords of which they each consist, forming in fact a 
now set of mcdnllaiy processes, terminating on tlie one 
hand in those of the first year's wood, and on the other in 



Stem of an Exogen Stem of an Exogeu 

one year old. two years old. 


those of the first year's liber. This addition of new matter 
takes place equally in tbo stem and in the root, the latter 
extending and dividing at its points, and receiving the ends 
of the woody cords as they diverge from the midn body. 
The diagram given above illustrates this, and shows, when 
compared with the last, what difference there is in the 
appearance of the stem of an exogeu one year old and two 
years old. 

And thus, year after year, the exogen goes on, forming 
zone upon zone of wood, which is permanent, and zone 
within zone of liber, which perishes as the stem increases 
in diameter. 

If this formation is compared with that of monocoty- 
ledons, it must be obvious that the stem of these two great 
classes is formed from the very beginning in an essentially 
different manner. Some anomalous forms may be noticed 
here. In Piper, Mirabilis, and Boerhaavia, the central part 
of the stem consists of cellular tissue, among which cords 
of spiral vessels and woody tissue are placed either without 
order, or (in Boerhaavia) in a cruciate manner, as in tree- 
ferns, and that on the outside of this the woody bundles 
are arranged circularly into a cylinder. This only shows 
that in certain exogeus a portion of tbo central tissue is 
placed at first in a confused manner, and that tlie wood 
does not assume a definite circular disposition till after- 
wards. We find in Piper nigrum that from the beginning 
the woody bundles are placed circularly, but they are sepa- 
rated by a good deal of cellular tissue, and do not assume 
in the first zone the wedge-like or triangular form which is 
most common in exogens, and which they themselves at 
last take on. 

From what has been stated it will be obvious that the 
most essential features of exogenous vegetation are, not 
concentric circles in the wood, but au anangement of the 
woody matter in a drcular majmer round pith, its augmen- 
tation by external additions, and the universal presence of 
medullary processes which give the wood a radiated 
character. 

If exogens or dicotyledons are distinctly known from 
monocotyledons by their peculiar manner of c;rowth, and by 
the arrangement of their woody matter, they are not less 
clearly defined by external marks. 
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Their Uavt» have the voins ramifying from the midrib, 
or ribs, if there are several, in so intricate a manner as to 
give the appearance of irregular network. Their veins 
never run parallel withfoach other without ramifications ; 
for if, as sometimes happens, they appear to do so, it will 
bo found that the appearance is confined to the principal 
veins or ribs, and that the secondary veins between them 
ramify in the usual way. The leaves are, moreover, in 
most cases articulated with the stem, leaving behind them 
a clean scar when they dio, not rotting away and hanging 
upon the stem in the form of a ragged sheath, as is com- 
mon in monocotyledons; and are frequently furnished with 
stipules — an unusual drcnmstanco in monocotyledons. 

HhaJlowtrB of dicotyledons are usually constructed upon 
a quinary type, that is, they have five sepals, five petals, 
and five stamens, or some power of that number ; now and 
tlien fhey vary to a typo of four, or they exceed the num- 
ber five ; but wo very rarely find the ternary stmeture of 
monocotyledons present in them. If, as in Anonacesc, 
Berboridacen, and other orders, the sepals and petals fol- 
low a ternary type, the number three is lost in tho stamens 
or tho ovary. The order Mcnlspcnnacefti is tho only one 
among dicotyledons in which the ternary type regularly 
pervades all the parts of the fiower. 

In their manner of growth they rarely resemble mono- 
cotyledons. The consequence of the ramification of the 
voins Is to give their leaves a broad and rounded figure, tho 
efibet of which upon their general appearance is to produce 
the rounded lumpish aspect that wo recognize in all the 
trees naturally iniiabiting this country. In no known in- 
stance does the stem grow by the development of a single 
terminal bud; so that we never find in this class the 
columnar aspect of palm-trees, unless the genus Theophrasta 
he considered an exception. 

The difibrences between dicotyledons and monocotyle- 
dons, thus strongly marked in the stem, leaves, and flowers, 
are connected with others in the embryo. In dicotyledons 
of the common kind this organ has two lobes, held together 
by a minute centnd body, tho upper end of which, between 
the lobes, is the plumule or mdimentaxy stem, the lower 
the radicle, which afterwords prodnccs tho root; tho lobes 
themselves, or cotyledons, are rudimentary leaves. This 
stmeture is readily seen in a hazel nut, or a garden bean ; 
the deviations from it aro few and unimportant as com- 
pared with those of monocotyledons. Three or a greater 
number of cotyledons may be present in a whorl, instead 
of two opposite to each other. Or one of the two cotyle- 
dons may be much smaller than tho other, as in Trapa; or 
they may be deeply lobed, as in the garden cress. But in 
all ^hese cases the deviations are obviously reconcUablo 
with the typical character of being dicotyUdonoua. 

When the embryo of a dicotyledon genninates, the radicle 
simply lengthens at its point, without having to break 
throngh the coat of the embxyo ; on this account dicotyle- 
dons have been named exorhizal. 

The result of this examination is, that the great dass of 
exogens or dicotyledons has five important and in some 
measure independent characters, by which its limits are 
settled : — 

1. The wood is exogenous. 

2. The veins of the leaves are netted. 

8. The fructification is formed upon a quinary or 
quaternary type. 

4. The embxyo is dicotyledonous. 

5. The germination is exorhizal. 

In consequence of imperfect development, and the abor- 
tion or multiplication of its parts, many deviations occur 
from the above characters* Bnt there is not in conse- 
qnenoe any real difficulty in distinguishing exogens from 
other p^ts.e Suppose the stem to be so slight!^ formed, 
as in rodostemacem or the aquatic Hdoragem, as not to 
arrive at a state in which the exogenous arrangement is 


perraptible, we have the dicotyledonous embryo and the 
typical number of the floral organs to guide us. Let the 
leaves appear as scales, as in Latbrasa, Orobanche, and the 
like, still there is the embryo, or again the floral propor- 
tions. If the fructification is absolutely ternary, as in 
Menispormaccao, the organization of the stem, leaves, and 
embryo reveals the true nature of such plants. Or if the 
embryo is undivided, as in Onsenta, and at the same time 
the veins of the leaves deficient, and all this with an 
incomplete formation of woody matter, then tho number of 
parts in the flower remains to prevent onr falling into 
error. It is therefore always to be remembered that tho 
limits of this great class are not exclusively determined by 
one single character, bnt by a combination of five, a part 
of whi<£ may be occasionally exceptional or nndiscoverable. 

Whatever uses there may be in the vegetable kingdom 
arc to be found diiefly in this class, which comprehends 
four-fifths of the natnral orders, and probably not much 
less than tho same proportion of species. Timber in par- 
ticular is their exclnsive produce; and if com has no 
direct analogy in exogens, at least a substitute for it is 
fnmished by the potato and tho cassava. To apeak, 
therefore, of its useful products would be, in fact, to 
explain tho ntility of plants to man. 

SX'O&OZSM (a word derived from Gr. exorhizma^ 
to administer an oath or banish an evil spirit from a man 
by conjuration) is a term applied to the act of driving an 
evil spirit ont of one possessed by a command in tho name 
I of some divine power. Tho ability to effect this by such 
means has been accepted as a belief by pagans, Jews, and 
Christians, and ceremonials with this object are still in use 
among the Roman Catholics and the closer followers of the 
teachings of Luther, who continued to keep bis opinions 
In this respect after the Refonnation. One of the minor 
orders of tho Roman Catholic clergy exercise the function, 
and it is only used in cases of supposed demoniacal pos- 
session, in the administration of baptism, and in the bless- 
ing of the holy oil or chrism^ and of holy water, 

EZ'OSMOSE. See Osmosis. 

BXOSTBM'IIA, a genus of plants belonging to the 
order RuBiACBiK (tribe Clncboneo)). Tho species ore trees 
or shrubs, with Iwceolato oval short-stalked leaves, and 
stipules solitary on each side of the petioles. The flowers 
are white or pink ; tho corolla is funnel-shaped with the 
limb divided into linear segments ; the five stamens pro- 
ject some distance beyond the tube of the coroUa, whence 
the name of the genus ; the ovary is two-celled with a long 
style. ExoBtemma caribaufn (Quinquina Piton, sea-sido 
beech) is a tree about 20 feet high, and a native of 
the Caribbee Islands, Gnadalonpe, St. Domingo, Jamaica, 
Cuba, Santa Cmz, and Mexico to Guiana. This plant is 
the Cinchona caribxa of Jacqoin. The capsules before 
they aro ripened are very bitter, and produce a burning 
itching when applied to the nostrils and lips. The bark 
is also bitter, and possesses a tonic, febrifuge, and emetic 
action on the system, bnt it does not appear to have 
either qninine or cinchonine in its composition. The bark 
is generally smooth and gray on the outside. ExoBiemma 
florihvnda (Quinquina of St. Lucia) is a native of the West 
India islands, among woods by the sides of torrents. The 
bark Is similar to the last, and nsed as a snbstitnte for the 
Peruvian bark. ExoBtmma Souzanum (Qninqnina de 
Piauhi) is a native of Brazil, and is used as a substitute 
for the Peruvian bark. ExoHemma Peruvianwn (the 
Cinchona Peruviana of Poiret) is a tree 10 or 12 feet 
high, and grows in the colder parts of Pern, on the 
declivities of the Andes, between the river Chota and the 
village of Qnerocotillo, 8000 feet above the level of the 
sea. The bark is very bitter, and has a sweetish taste 
with a nauseous smell. There are several other speries of 
Bxostemma, which have also been used as cinchona barks^ 
bat tho above are those which are best known* 
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l!XOSTO'818» a swelling or tunoor of a bone (osfeon)* 
This term has been applied very generally to all tnmours 
of the bones, whether they partake of the characters of 
osseous structures or not. True exostosis is an hypertrophy 
of the tissues which constitute the bone. Hypertrophy of 
a bone may arise from natural causes, and is produced by 
anything which constantly increases the action of a part. 

The more frequent cause of an exostosis which reqmres 
treatment, is the production of increased action of the part 
by the application of some stimulus. It is difficult fre- 
quently in bones to trace the increased action to the true 
cause. It sometimes, however, follows a blow; and some 
persons are so predisposed to take on this form of action, 
that slight injuries are followed by exostoses. The struc- 
ture and density of exostoses vary much. Sometimes they 
exUbit a light cellular structure, like the cancellated struc- 
ture of bones, and are frequently much lighter and more 
cancellar than is ever observed in tins structure in its 
normal development. At other times the structure of the 
exostoses is much harder than common bone, and possesses 
all the characters of ivory. The cancellated strnctnres 
sometimes attain a considcrahle size, but tbe ivory exos- 
toses seldom exceed the size of a bean. The first are most 
common on the long bones, as the femur, tibia, humerus; 
the last on the cranium and bones of the face. Sometimes 
the increased action of the tissue extends to the whole 
bone, and eveiy part is enlarged. No kind of external 
treatment is beneficial in any of the foi*ms of exostosis ; 
and when, on account of their position, it is thought right to 
treat them, they must be removed by sawing or cutting away. 

XX'OTXSZC and XS'OTERIC (Gr. exoUrikos and 
esoferiko#, literally external and internal) were two terms 
used in reference to the writings and doctrines of many oi 
the ancient Greek philosophers. The exoteric were those 
writings and doctrines which were in a more popular form , 
the esoteric tliose which were fitted only for the learned or 
the initiated. 

EXOTIC PLANTS, or EXOrzCS, are plants 
brought from foreign countries, and cultivated in this 
country. The largest and most tender exotics are reared 
in greenhouses. 

XXPAN'SZON. One result of heat is, in the largo 
majority of cases, to produce an increase of size in the 
heated body. Ice is the great exception to the rule, for 
ice, as distressed householders find by the bursting of their 
water-pipes in winter frosts, occupies more room than tbe 
water from which it was formed by the abstraction of heat. 
Ice when wanned shrinks into water. Bismuth follows 
the rule of ice. Garnets also shrink with heat, and iodide 
of potassium behaves in the same manner. But heat nearly 
always increases the size of bodies, and in oveiy case it 
gives tlieir molecules greater mobility. The molecules of 
solids lose part of that cohesion which enables them to 
jotain tbe shape of the body, and iiy apart into a mobile 
liquid form ; the molecules of liquids if heated lose cohesion 
altogether, and assume an attitude of mutual repulsion in the 
highly elastic form of a gas. Speaking rougldy, in a solid 
the molecules are at their nearest, in a liquid they are less 
near, in a gas they seek to fly apart Yet this last must 
be within limits, for the atmosphere, though gaseous, is yi 
retained to the earth, and does not fly off into space. 

The expansion of solids is readily shown by heating a 
bar an^ observing its increase in linear extension, in thick- 
ness, and in cubic capacity. It is found that a brass rod 
at the freezing point (82° Fabr.) measuring 1 inch will 
measure 1*001867 at the boiling point (212° Fahr.), giving 
the average coefficient of linear expansion for brass at 
l-180th part of this therefore, namely, *00001088 for 
. each degree Fahr. of rise in teniperature. The superficial 
expansion is equal to twice the linear, and tbo cubical 
expansion to three times tbb linear; tbe coefficients of ex- 
pansion inezease with increase of temperature. That is 


:o say, an increase of temperature produces greater expan- 
lion in a hot body than in a cool one. Small as the linear 
expansion of metalB seems it yet presets problems of con- 
lidcrable magnitude. Take the esfo of the iron rails on a 
railway, say between London and Edinburgh (400 miles), 
and assume the total variation in temperature between 
winter cold and summer heat to be only S0° Fahr. Then, 
(ince we know that 1 yard of iron at 82° Fahr. will, if 
raised through 180° to boiling heat (212° Fabr.), measure 
1*001235 yards, wc may assume roughly that the annual 
variation in length due to temperature is as 70 to 180 npon 
this amonnt. But on making tbe calculation it appears 
that the increase in length from Januaxy to July is no less 
than 888 yards on this distance. It is found necessary 
therefore to separate the rails by a slight interval, as 
probably all readers have already observed; were it otherwiso 
the rails when warmed wonld press hard end to enfi, and 
bending in tbe middle by their expansive energy would 
tear up their bed. 

The expansion of liquids is only measurable in a cubical 
sense. It is made use of in tbe familiar thermometer to 
measure heat readily. Yet hero we must observe that we 
see not tke expansion of the mercury or the spirit, but its 
excess over the expansion of the tube. Tbo glass tube 
expands between freezing and boiling point as 1 to 
1*00083888, and of coarse if it expanded exactly as much 
08 the mercury we slionld see the latter remain at the same 
int in the tube. Seeing, however, that mercury expands 
tween freezing and boiling points as 1 to 1*18, tbe differ- 
ence is so very groat that the expansion of the glass may 
in ordinary cases be disregarded. Liquids expand much 
more for equal increments of heat than solids, as might be 
expected from the less cohesivo force the heat has to over- 
come. Between freezing and boiling points water ex- 
pands onc-twenty-third of its volume and alcohol ono-eighth. 

The average expansion of gases is l-490th per degree 
Fahr. Thus, if we have a certain volume of gas at freezing 
point (82° Fahr.), and raise it to 522° Fahr., that is, through 
490°, its volume will be doubled if it is kept under a pres- 
sure which remains the same throughout. 

XXPXC'TORANTB are medicinal agents which, in 
certain conditions of the system, will, either by promoting 
or repressing tbe secretion of the air-passages and of the 
lungs, facilitate its expulsion. The articles which bear this 
name differ considerably as to the means by which this end 
is accomplished. They are chiefly derived from the vege- 
table kingdom, some being gum-resins or balsams, of a 
stimulating quality, while others are posgessed of nauseat- 
ing or sedative properties; vapours oIsq are expectorants, 
and may be either simple or medicated. Vapours alono 
reach the organs to be affected, and are therefore the only 
direct expectorants; and others, being taken into the 
stomach, must operate by sympathy. 

From the difference in the nature of the substances re- 
garded as expectorants, it is clear that they must operate 
in a very different manner, according to the state of the 
system, tho pathological conditicn of the lungs, and the 
stage of tho complaint. Great core is necessary in select- 
ing the particnlar agent suited to earii case; and in no set 
of diseases are greater eiTors committed by nnprofesidonal 
persons by an injudicious employment of these agents than 
in those' of tlie lungs, from common colds to the more 
serions andfatal affections of these vital orguis. The slight 
nature of many of tho common maladies Zt the throat and 
lungs, and the fatality of consumption, have led to a degree 
of interference with the treatment of diseases of these 
organs not attempted in any other cases, as the multitade of 
popular remedies for coughs, colds, and consumptions attest. 

To treat satisfactorily Uie diseases of the hmgs, it is 
necessary to know their structure and the Iblations they 
have to tho other parts of the body. The bronohiie (or 
air-passages) and air-cells of tire lungs are lined by a- 
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mncotiB membrane, and have in consequence relations of 
aympathywith the skin and intestinal canal more dose than 
ifrith any other part of the system. A vicarious discharge 
4)r secretion is tiffown aflf by the internal (pneumogas^e) 
or external surface (the skin), and any considerable dimi- 
nution of this discharge on the part of either is in some 
degree oompenifted for by augmented secretion of the 
•other. Hence, when the insensible perspiration of the sk^ 
is suddenly checked by exposure to cold, a double duty is 
thrown upon the intenud membrane, sometimes of the intes- 
tines, when diarrheoa may result, sometimes of the lungs, 
when catarrh (common cold) or pnenmonia may ensue. This 
fact enables us both to comprehend the cause of some of 
the diseases in which expectorants are proper, and their 
mode of aiding the cure. 

Where there is decided inflammation, the best expector- 
ants Ure those whicli lessen the inflammntoiy state, such as 
venesection and nauseating doses of tartrate of antimony or 
•of ipecacuanha, and tlie inhalation of the vapour of warm 
water, simple or medicated, by means of Mudge’s Inhaler. 
But as the use of any such instrument requires consider- 
able exertion of the respiratory organs, where tlie inflam- 
mation is violent it is inadmissible, os the lungs must be 
kept in as tranquil a state as possible; but the head may be 
held over a basin of warm water, the vapour of which wiU be 
received by the lungs in the ordinary course of respiration. 

When the inflammation has subsided, the more stimulate 
ang expectorants may bo used. Where there is first spasm 
hindering secretion, and ultimately an excessive exhalation 
which must be cleared away, a combination of a sedative 
or antispasmodic medicine with the expectorant is best. ^ 

These ore the principles whidi should regulate our choice 
in the more acute afifcctions of tlie chest; but ns no set of 
organs are so subject to chronic disorders as the lungs and 
tlicir appendages, we frequently have recourse to expector- 
ants to alleviate many of the symptoms attendant on them. 

Lessening the tendency of blood towards the lungs, and 
•directing it more towards the skin, is of service both in 
acute and chronic affections of the chest. Hence bathing 
the feet in warm water on the first feeling of on attack of 
•cold, followed by antimonials or otlicr diaphoretics, is of 
much utility, if the patient go into a warm bed immediately ; 
while, on the same principle, the use of flannel next the 
skin is the best preventive, and is indispeiisablo for all 
•deiicato persons, particularly. if predisposed to diseases of 
tlie lungs. 

expsr'zbibnts ore acts or operations intended to 
develop some unknown fact, principle, or effect; or to 
establish or demonstrate it when discovered. Similar 
operations, performed merely for amusement, are also often, 
though incon*ectly, called by this name. In rational 
exporimeuts these two objects are combined. To experi- 
mental research is duo the present high state of advance- 
ment and usefulness of the various sciences most intimately 
•connected with our happiness and well-being. The danger 
of taking things for granted has been thus pleasantly and 
instructively pointed out by Archbishop Whately; — “It was 
objected to the system of Copernicus, when first brought 
forward, that if the earth turned on its axis, as he repre- 
sented, a stone dropped from the summit of a tower would 
not fall at the foot of it, bat at a great distance to the west, 
in the same manner as a stone dropped from the masthead 
of a ship in full sail does not fall at the foot of the mast, 
but towards the stem. To this it was answered, that a 
stone being part of Uie earth obeys the same laws and moves 
with It; whereas it is no part of the ship, of which, con- 
seqnently, its motion is independent. The solurion was 
admitted by some, but opposed by others, and the contro- 
versy went on with spirit; nor was it till 100 years after 
the death ^ Oopemicus that, the experiment bring tried, 
it was ascertained that the stone thus draped from the 
of the mast doti fall at the foot of 


XXPLO'SIOM is the sudden expansion or formation 
of gaseous mhtter in a confined space. Its escape Is 
generally accompanied by a loud report. The burating 
of a bladder under the air-pump, the bursting of a ateam- 
boiler, and the firing of gunpowder are examples. The 
explosions which, in atmosphere, accompany a flash of 
lightning are ascribed to the rush of air into the vacua 
prodneed when tlie aqneons vapours in large portions of 
space become rapidly condensed. 

EXPLO'SXVliS and BXPLOBXVBS ACTS. Ex- 
plosives are those chemical compounds or mixtorea by 
means of which explosions may be brought about. The 
essential condition for an explosivo substance is that it 
should be a liquid or soUd capable of being conveniently 
handled in a smril space, and of being, undw certain given 
circumstances, suddenly converted into an immense body 
of intensely heated and expanded gaseous matter. The 
pressure which a gas exerts on the space in which it is 
confined is directly in proportion to its volume ; the force 
of an explosion therefore depends on the volnme of gas 
liberated, other conditions being the same. If twice tte 
volume of gas be produced in the same time, the explosion 
will be twice as violent ; if only half the volume of gas be 
produced, the force of the explosion will bo only half. 
Since gases expand very considerably when heated to a 
high temperature, the heat developed by the explosion 
causes the gas produced to occupy a much greater volume 
than it would do at ordinary temperatures, and ^is VOTy 
materially increases the force of the explosion. Explosive 
compounds are generally divided into two classes, namely, 
those mixtures obtained by combining nitrate or chlorate 
of potash with different combustibles, and those chemical 
compounds obtained by the action of nitric acid upon 
substances of organic origin, called nitro-comiwunds. When 
nitrate of potash or chlorate of potash is intimately incor- 
porated with such substances as sugar, starch, flour, &c., 
a species of gunpowder is produced. Some of the substanc^es 
named, in a minute stale of subdivision, suspended in ^the 
atmosphere, form on explosive clement if they come into 
contact with an open flame. Such substances, however, it 
will readily bo understood, are not in tho mass explosivo. 
They may be subjected to any amount of friction or wn- 
cussion, or a li|i^ted match may be applied to them, vrith- 
out any result whatever. Whch mixed, howcvei*, with either 
of the potash salts mentioned, and particularly the chlorate, 
a compound is obtained violently explosive under friction, 
concussion, and heat. Such compounds have frequently 
been named white gunpowder, German gunpowder, &c. 
Gun-cotton, technically known as pyroxyfin, was tho first 
of the nitro-compound class to come into ^neral employ- 
ment It is prepared by immersing cotton in a mixture of 
weak nitric and sulphuric acids, if a soluble cotton is de- 
sired; or of strong nitric and sulphui-ic acids, if an explo- 
sive cotton is wanted. The cotton is afterwards washed 
thoroughly in water. Tho former preparation, dissolved in 
ether and alcohol, is largely employed in surgery and photo- 
graphy; tho latter is extenrively used for blasting purposes 
and for submarine mines and torpedoes. When exploded in- 
a confined space its force is variously estimated to range 

from two to eight times that of ordmary gunpowder. The 

cotton is little changed in appearance by the process, wd it 
has tliis great advantage ttat it may be stored and even 
exploded by detonation when saturated with water. Dyna- 
mite and nitro-glycerine are the explosives now most gen- 
erally used. See Dynamite and Nitro-glyckmhb. 

Blasting grialine, the latest invented explosive, is now 
much used in foreign countries for blasting purposes.^ It is 
a combination of gun-cotton and nitfo-glyccnno, in the 
proportion of seven parts of tho first to ninety-throe of the 
second, and it is unaffected by water. The propei^of this • 

ffioMi of explosives which rwiders them so yunsbie for 
purposes is that, owing to tho rapi^'^ of their 
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corobuBtion, the escaping gases have no time to sedc a vent 
by a line of least resistance, and thus they act with equal 
disruptive force in all directions. Gunpowder, on the 
contrary, needs careful “damping” and securing in the 
rock before it will exercise its force in the direction re- 
quired. It is on account of this that the latter still retains 
its position in gunnery, as explosives such os dynamite are 
liable to burst the hreech of a gun. [See Gunpowder.] 
The forces existing in dynamite, nitro-glyccrine, and blasting 
gelatine, when exploded under similar circumstances, have 
been estimated in foot-tons witli the following restdts : — 

A ton of dynamite equals 45,675 foot-tons. 

“ nitro-glycerine “ 64,452 “ 

“ blasting gelatine “ 71,050 “ 

The Explosives Act of 1875 now regulates the sale 
and storage of all explosives proper, and of all applied 
forms of the same, such as gunpowder, nitro-glycerine, 
dynamite, gun-cotton, blasting powder, fulminate of mer- 
cury, coloured fires, fog signals, fireworks, fuzes, rockets, 
percussion caps, detonators, cartridges, and ammunition of 
all descriptions. 

It is now unlawful for anyone to keep any explosive 
(with a few exceptions), except a small amount for private 
use and not for sale, elsewhere than in a factory, a 
magazine, a store, or in “registered premises.” For 
keeping in either of the three first-named ways a license 
is necessary ; in the case of registered premises it is only 
necessary for the person to register his name and address 
with the local authority, and to conform to certain pro- 
visions contained in the Act and the orders made there- 
under. The quantities which may be kept in the different 
ways are graduated according to the conditions (“fire- 
proof,” &C.), under which the explosive is to be kept. 

An Order in Council was afterwards issued defining and 
classifying the explosive substances for the purposes of the 
Act TMs order made no pretence to bo exliaustivo, the 
explosives named in each class being merely set down as 
examples of the class; and yet the number of explosives 
so named amounts to no fewer than fifty-nine. They are 
grouped under seven main heads, the first of which, 
“gunpowder,” includes only gunpowder ordinarily so 
called. The crude gunpowder mixtures are grouped to- 
gether under the main head of “nitrate mixtures;” and 
all the fancy gunpowders, as the modern chemical com- 
pounds may be designated, are arranged in other groups 
according to their composition. Thus, “ Schultze’s gun- 
powder” and “cotton gunpowder” are placed among the 
chemical explosives in the third or “ nitro-compoond ” 
dasB. This class embraces nearly all the more important 
modem explosives, such as dynamite, lithofracteur, gly- 
oxiline, gun-cotton, gun-paper, and picric powders. The 
“nitro-oompound” class is separated into two divisionB, 
one of whi(^ contdns all liquid or semi-liquid explosives, 
such as nitro-glycerine and dynamite, and which, from the 
nature of their composition, are liable to the dangers of 
“ exudation ; ” the other division includes the dry nitro- 
compounds, such as gun-cotton. Schnitzels gunpowder, and 
cotton gunpowder. This distinction is also observed in the 
fourth or “ chlorate mixture ” class; a class consisting of 
“any explosive which contains a chlorate.” The fiftoor 
“fulminate” class contains all explosives which are of 
speciallj^ sensitive character, and some of which, as the 
iodide of nitrogen, are so desperately sensitive as to possess 
very little practic^ value, although interesting as chemical 
curiosities. It is difficult, for instance, to see the utility of 
a compound which may be exploded by the mere vibration 
of a vehicle passing the house where it is kept. Class six, 
* ammunition,” is a very comprehensive one, and includes 
cartridges, shells, war rockets^ petenssion caps, detonators, 
fog signals, fuzes, and the like. The seventli class consists 
of “ fireworks,” the manufactured articles being placed in 


a separate division from firework composition,” under 
whiob term are indnded “ coloured fires,” the well-known 
liability of which to spontaneous ignition when made 
with particnlar ingredients render^mme special treatment 
necessary. 

Another Act was passed in 1883, in consequence of tho 
discovery of extensive attempts by variov^ secret associa- 
tions to pnt in practice their threats of using dynamite for 
the destruction of public and otlior buildings in London 
and elsewhere. The chief results of this legislation are to 
make the act of illegally causing an explosion likely 
to endanger life and property a felony with liability to 
penal servitude for life; to render any subject of the 
queen, conspiring to bring about an explosion, liable to 
penal servitude for twenty years; to throw the onus of 
proof on tho suspected person, that any “ explosive sub- 
stance ” found in his possession is intended for lawf uf use, 
fmling which he is liable to penal servitude for fourteen 
years ; to place conspirators in the position of principals ; 
to enable an accused person to 1 m examined on oath, 
and to compel witnesses to give evidence whether it may 
incriminate themselves or not; and to empower a ship- 
master to search any package on board his vessel if he 
has reason to snspoct that explosives are concealed. The 
definition of “ explosive substances ” given in the Act is 
very wide, embracing as it does any materials for making 
any explosive substance; also any apparatus, machine, 
implement, or materials used or intended to 1 m used, or 
adapted for causing or aiding in causing any explosion in 
or with any explosive substance ; also any part of any such 
apparatus, machine, or implement. 

XXPO'NXNT* In the algebraical expression a*, x is 
called the exponent of a. If we were strictly to preserve 
the most ancient meaning of the term, x would be called 
the exponent of the whole symbol a* ; bnt it is usual to 
call X the Exponent of a, and the logarithm of From 
the time of Descartes ic has beCn usual to employ ex- 
ponents in abbreviation, thus a X “ is abbreviated to o* ; 
a X X a to &C. bnt the principle is now indefinitely 
extended ; and thus we get aP which means 1, which is 
simply a; and going to minus exponents wo find a 

large series such os a-®, cr-*, &c., meaning &c. 

Fractional exponents are also freely used, meaning the 

m 

square of the cube root of a; or speaking generally a" is 
the mth power of the nth root of a, Tho theoiy of 
riihms flows naturally from this algebraical manner of 
writing exponents, and from the binomial theorem. 

XXPONXN'TIAL or LOOARITB'MIO CIHEIVIL 
This is a peculiar curve, having tho remarkable property 
that its Buhtangent is the same at every point of the curve* 
Its rectangular equation is y = and its name arises- 
from X serving as an exponent or logarithm. There is 
also an exponential spiral, whose tangent always makes the 
same angle with its radius vector. Its polar equation is 

liXPOBTB. See Imports and Exports. 

XXFBXS810N OF XKOllON, the outward mani- 
festation, by gesture, of thought and feeling, seems at first 
sight so various among living beings that it is impossible 
to bring it under any philosophical arrangement. Bnt iis 
1872 Mr. Darwin, who had long considered tho sabjeot^ 
and who had in 1867 drawn up a series of sixteen queries 
as to the expressive gestures of native races which he sent 
to residents in many parts of the world, published bis re* 
markable work on “ The Expression of the Emotions to 
Man and Animals,” and at once fixed the basis of inquiry 
and pointed out the root-principles which wopld mainly 
account for the large mass of facts elicited. A wide 
acquaintance with toe facts collected by travellers and 
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naturalists, and many yean of observations on the fresh 
and uneonventional modes of expression by gesture adopted 
by animals and children, as well as a thoaghtfnl considera- 
tion of the manifestatmns of the insane, led Mr. Darwin to 
postulate three princi^es as underlying expression. They 
are 08 follows:-— 

I. The pringpk of urviceable associated habits, as 
when an angry man clenches his fist, though for genera- 
tions his nation has ceased to follow the sentiment by 
instant appeal to fiaticufis. 

II. The principle of antithesis, os when a dog whq 
stiffens every muscle to the contest which he longs for 
when angry, wags his t^ and throws his whole frame into 
the most flexuous rapidly changing curves as he fawns 
upon a beloved master. The action ift not the least ser- 
viceable, and arises from the intense eagerness to show the 
uttef absence of all feelings apart from love and submission. 

III. Beyond the actions which are or have been useful, 
and beyond those arising in antithesis, lies a group of 
actions due to the direct action of the nervons system, the 
outcome of excess of nerve force ; such are the cold sweat 
and trembling of fear, and‘ the modifications of the secre- 
tions of the l^dy. 

The great variety of expressive actions will bo found to 
group themselves under these heads. All actions that 
regularly accompany any pven state of the mind are to be 
regarded as expressive. Such may be movements of the 
body, as the wagging of a dog's tail, or the shrugging of a 
man's shoulders, the erection of the hair, the flow of per- 
spiration, the dilatation of the capillaries (causing blush- 
ing), and the use of the vocal or other sound-producing 
instruments. Even insects express anger, terror, jealousy, 
and love by their siridolations. With man the respiratory 
organs are of especial importance in expression, not only 
in a direct manner, as by tones of tlio voice, bat in the 
indirect method of speech. 

The chief modes of expression are now innate or in- 
herited, Mr. Darwin traces some veiy well-known expres- 
sive movements through a long course of descent. Ono 
striking example is the oblique eyebrow so characteristic 
of grief or anxiety. This he derives thus : — When 
children scream the blood rushes to the head, and to pro- 
tect the eyes the eyelids close with force; this action 
remains in the slight contraction of the eyelids common to 
all anxious persons who have long left off screaming. But 
beyond the eyelids other muscles contract, especially the 
muscles at the root of the nose. When the adult controls 
tlie muscles by his will, he checks these pyramidals of the 
nose by wrinkling his forehead, a second well-known mark 
of grief. At the same time the wrinkling of the forehead 
draws up the inner ends of the eyebrows in a highly 
characteristic manner. Usually at the same time the 
comers of the mouth droop, and this action, so slight in 
most adnlts, is seen in infants to be due to that square 
opening of tlie montii pecnliar to the “ crying baby,'* and 
necessary for the pouring forth unchecked of the loudest 
volume of sound at the infantas command. Originally due 
to these causes, these actions are now purely instinctive 
(inherited), and blind persons blush for shame although 
they are quite unable to have learned the trick from 
imitating otiiers, and veiy often are nnconseions that they 
are observed. Yet it » noteworthy that weeping and 
langhing have to be learned as necessarily as walking; 
infants are not bom able to do either of the three. Some 
very characteristic expressions are not universal among 
mankind— kissing, for instance,- Is comparatively limited, 
notwitltotanding Sterie's famous sentence that Nature 
was its author, and it began with the first courtship.*’ 
The Fne^ans, New Zealanders, Papnans, Tahitians, 
AnstraliansvaEBkimos, and many Africans know nothing 
of it It expresses affeotion by touching the beloved 
object, and ihU these races all agree in doing, though they 


do not adopt the special mode of kissing. Some rub 
noses, others pat the arm or breast, others blow uiMn 
various parts of the body of the loved one. On the other 
hand, the chimpanzees of the Zoological Gardens express 
their utmost affection by touching each other with pro- 
truded lips. Sir John Lubbock (^^Prehistoric Times,** 
second edition, London, 1869), who points out this curious 
fact of BO many savages being ignorant of kissing, adds 
the following odd collection of unusual expressions: — The 
Tongans and many Polynesians always sit down when 
speaking to a euperior ; the inhabitants of Mallicolo testify 
admiration by hissing like a goose (Captain Cook observed 
this); at Vatavnlu it is respectful to turn one's hack upon 
a superior, especially in addressing him. Tears are a sign 
of happiness in the Sandwich Islands, and some of tiio 
Eskimos pull iiosos as a token of respect.** 

It will be convenient to consider, first, the meaning of 
the expressions of animals, in the familiar instances of the 
dog and the cat ; and then to mention a few of the more 
prominent emotions, and account for the expressions typical 
of them. 

The dog has at his command his ears, his tail, and his 
bark. With these ho expresses anger most unmistakably ; 

I as, when preparing to attack another dog, he erects his 
I ears and strains his eyes directly forwards (to catch every 
sound tliat may assist him by Principle I.), his hair bristles 
that ho may look as fierce as possible, and every muscle is 
ill tension, tho tail holt upright and the limbs stilted and 
rigid, so that the gait is stiff, and a spring can ho made ak 
any instant, At the moment of the spring ho* utters a 
savage growl, lays down his ears out of tho way of his 
antagonist’s teeth, and uncovers his own teeth by drawing 
up the lip. His attitude of affection has already been 
given as an excellent example of Principle IL (antithesis), 
and contradicts the above in every particular. 

The cat presents a most striking contrast to the dog 
in her modes of expression. The similar means at 
her command are used altogether otherwise than with 
him. The well-known arched back and erect hair of a 
cat whom a dog is teasing must not he taken as the 
creature’s expression of anger so much as of angry fright. 
True cat-anger is shown when one cat is attacking another. 
Hero we see a crouching attitude adopted, the claws of 
tho fore feet slightly protruded ready for striking, the hair 
is either not erected, or hut slightly, the ears lie back and 
the teeth are exposed. (The crouching attitude favours 
tho concealment dear to tho animal, and is also of use in 
tho stroke. Principle I.) At the same time the tail lashes 
slowly from side to side with a peculiwly savage effect; 
and this Darwin considers a case of Prinmple III., being 
in his view due to tho necessary outlet somewhere of the 
intense nervous oxcitemont of iho'ereatore, not exhausted, 
as in the case of the dog, by tenrion of the muscles. 
Now contrast the behaviour of the cat when affectionate, 
and a striking instance of Principle IL occurs. Though 
the attitude is of no service to her she slightly arches her 
back, purposely adopting the exact opposite of the crouch- 
ing attitude, the lasUng tail of anger now stands bolt 
upright, and the ears are pricked. The rubbing of the 
head and body against the beloved mistress no doubt arises 
from the necessity of touching the object of affection which 
is shown in our own kiss or warm pressure of the hand, or 
in the Kck of the dog’s tongue. Finally, the protwiflion of 
the fore feet alternately evidently remains (by Prinriple L) 
from the actions of the kitten when sucking and pushing 
the mother in this manner. Tho habit being concomitant 
with great pleasure remains as a mode of expression, though 
now no longer of use. 

The more varied expressive poweip of man are snscepuble' 
of a similar explanation, and a brief attempt to provide 
this may he made. We shall consider affirmation and nega- 
tion; anger and love; giief, terror, and joy. 
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Affirmation and Negation are expressed respectively 
among onrselves by nodding and by shaking the head. The 
nod often carries with it a smile, the shako nearly always 
a frown. It seems almost certain that these signs arise 
from the motion of the infant*B head towards its food, and 
the sideway motion with which food (especially spoon 
food) is most readily and firmly declined. A backward 
movement would not bo so efficacious, but such an ex- 
pression is quite conceivable as a clear negation. This, 
then, is a case of Principle I. So iimate are these signs 
with our own race from long inheritance that blind persons 
and deaf mutes use them untaught Even the celebrated 
Laura Bridgman, deaf and blind from birth, nods and 
ehakes her head to express approval and dissent. But it 
is not universally so with other than Aryan people. Guinea 
negroes, Chinese, and Kafirs, follow our rule, but Austra- 
lians (aborigines) do so only occasionally. More usually 
the negative in Gipps' Land is shown by putting out the 
tongue and loaning the head backwards, a combination of 
the expression of nausea with the action previously men- 
tioned. The Toitos Straits natives use another negative; 
they “ hold up the right hand” (says Mr. J. Beete Jukes, 
in his Letters,” &c., Lond^, 1873), and shako it by turning 
it half round and back again two or three times. Turks 
(and Hindus occasionally) throw the head back with a 
cluck of the tongue for “ no,” and move the head sideways 
to the left for “ yes.” The cluck remains at present un- 
accounted for. The Eskimos use a nod for yes, and a 
wink for no. The New Zealanders raise the head for an 
affirmation, and the Fuegians exactly reverse our own rule, 
nodding for no,” shaking for ** yes,” while the North 
American Indians use varied gestures of the hands and not 
of the head as their modes of expression. The Dyaks of 
Borneo raise the eyebrows for “ yes,” and contract them 
for “ no,” the latter no doubt akin to the Eskimos* wink, 
and to our own frovrn which accompanies the sliake of the 
head. When bending the head in submissive acquiescence 
the eyebrows would be raised if the companion is looked at, 
and this probably explains the origin of the New Zealand 
and of the Dyak affirmation. 

Anger and Love , — In anger the circulation is largely 
affected, the heart beats quickly, and the skin is suffused 
with the rapidly driven blood, while the chest heaves with 
laboured breathing. This no doubt is a case of Principle 
HI., for brain and muscle must be roused to their highest 
vitality for the contest ; and when physical contest is not 
anticipated, by Principle I. the habit remains. The fist 
is clenched, even when one is alone and highly vexed, and 
children indulge in most frantic gestures if angry, stamp- 
ing and rolling on the ground to give vent to the flow of 
nervous energy. The frown of anger probably arises from 
the intense gaze we noticed also in the angry dog, and the 
lips arc withdrawn in a “ grin of liatc,” unquestionably a 
survival of another animal trait, for men seldom bite, even 
in actual fighting. This last expression when used alone, 
and especially if limited to one side, is the well-known 
charac^stic sneer of defiance and contempt. Frequently 
tJie hair bristles, also an animal trait. 

Love— not the passion, for that is mixed with agitation 
and fear, but the love of a mother for her infant, for 
example — is remarkable for tlic absence of expression, as 
we might expect from the antithesis to the gestures of 
anger and hate ; the blood flows freely, the breath is calm, 
the features relax in a gentle smile, and until the infant is 
threatened with any injury few would suspect that such 
slight marks of expression indicate the strongest emotion 
known to man. 

Griefs Terror^ and Joy,--- -Weeping, so highly character- 
istic of ^ief, is not knpwn to young infants, who do not 
often shed tears till considerably over 100 days old, but 
they scream from the moment of birth if in any pain. 
The firm closure of the eyelids by the surrounding musdes 


wliich always accompanies their intense grief is found to 
be caused by the necessity of protecting the eyeball from 
being overgorged with blood, and this causes the upper lip 
to be drawn up. At the same ^mo the angle of the 
mouth is drawn down till it is almost square, to give room 
for the loud cry to issue, and the intensity of the scream 
exhausts the chest, so that the inspirqjtion becomes a 
forced quick sob. The pressure on the eyeball is believed 
to be the origin of the tears, which in their physiological 
aspect have function of washing away irritating dust, 
and hence come to he readily secreted in response to 
any stimulus whatever, though not of a solid nature, sudi 
as a bright light, a keen cold wind, &c. (Yawning and 
great laughter produce tears in exactly the same manner 
by pressure on thtf eyes.) Though our eydids are no 
longer forcibly dosed in grown-np persons, and though 
we no longer scream, yet weeping and sobbing continuo 
through life (by Principle 11.), the modified representa- 
tives of the once so vigorous manifestation of grief. 

Terror is expi’esscd by wide open eyes and mouth, as if 
to see and hear every sign from the dreaded quarter, while 
making as little sound os jjossible in breathing, and by 
convulsive beatings of the heart and profuse perspiration, 
which Darwin most ingeniously attributes to the inherited 
effects of the headlong flight which originally would 
undoubtedly bo indulged in under terror; &ough violent 
exertion is no longer made, and even prostration is fre- 
quently experienced, the effects of the long associatiou 
with sncli exertion survive. Also these violent symptoms 
ore doubtless partly due to our third prlnciplo, the bodily 
effects of great disturbance of tko nervous system, to 
which unquestionably is to bo attributed the well-known 
effects of terror upon tlie excrementary secretions of the 
body and the relaxation of the sphincter muscles. To the 
paralysis of terror is due also the occasional dropping of 
tlie lower jaw, distinct from the wide opening of the mouth 
refen-ed to above. 

Joy exhibits the opposite of the paralysis of terror or 
the depression of grief; but it is in most ports of its 
expression far too positive to be an example of pure anti- 
tliesis. Great joy usually carries with it laughter; children 
sing and dance wJicn they ore glad, the whole frame 
sparkles with vitality,, the eye flashes with inexplicable 
brightness; the man lives faster and more completely. 
Less intense joy is expressed by the same S 3 rmptoms pro- 
portionately reduced ; vivacity of gesturo replaces vivacity 
of movement, and the silent smile takes the place of the loud 
langh. At the same time tbo principle of antithesis is not 
without its weight Sir Charles Bell, in his “ Anatomy of 
Expression,” acutely remarks. *^In all tlio exhilarating 
emotions the eyebrows, eyelids, nostrils, and angles of the 
mouth are raised: in the depressing passions it is the 
reverse.” 

In addition to the great work named, by Darwin, and 
that by Sir Charles BcU, the subject is treated in a highly 
interesting manner in Lavatcr*s ** Physionomio” (posthumons 
edition, Paris, 1820), in Herbert Spencer's Principles of 
Psychology ” (second edition, London, 1872), in Professor 
Bain's Emotions and Will” (second edition, Lond., 1866), 
and in Dr. Duclienne's ^^Mecanisme de la Phyidonomio 
Humfune ” (Paris, 1862). In the latter the aid of galvanism 
is most ingeniously brought to bear upon living subjects, 
so that the emotional expressions are reproduce by arti- 
ficial stimulus to the single muscles, and tlwn photographed. 

SXTBNSXON is the greater of the two fundamental 
properties of matter, the other being Brsibtakcb. Pos- 
sibly we might indnde colour, but not nearly with the 
some nniversidity as the other two properties. What dis- 
tingnisbes an object from a thought is its extenrion and its 
resistance ; then, and if we analyse these two, ore shall find 
that while resistance is obviously seen to be disoovei'able 
by the sensation of touch, its companion, though less 
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obviously, yet no less certainly, depends ultimately upon 
muscular perceptions. Those ore shown in the article 
Musclb to consist of the feeling, first, of dead strain, as of 
a weight in toe han^ secondly of movement; and each 
of toese is perceivable in varying degrees, and os lasting 
during vaiying periods, and too second as varying in speed. 

It is espodfljjiy toe discrimination in amount of the 
motion of our muscles which enables us to perceive the 
property of extension. We feel too sweep of toe band , 
as it passes over the surface of an object, or the still 
subtler sweep of the eye, and our recognition that the 
external world is an extended world entirely rests ultimately 
upon these muscular discriminations. Measures of longtli 
are toe result of one set of perceptions, measures of surface 
involve another group of perceptions, and still another and 
far more complex group is required for toe conception of a 
6oli(f body. We gain this experience in various ways. 
The infant carried in its nurse's arms, or the pedestrian 
walking many miles towards a mountain, gain their 
experience by locomotion, comparing their sensations with 
the judgment of the eyes ; older chUdren desire to handle 
everything, will “cry for toe moon” in tiieir eagerness to 
measure by touch their estimate of size ; finally the minute 
sensations of movement of the eyeballs, of strain on the 
focussing muscle, and above all of convergence of too oye> 
balls, servo the grown man accurately and sufficiently for 
nearly all tbo purposes of life in the perception of exten> 
Sion. Size, distance, situation, direction, and form ore tlic 
chief subdivisions of extension. These things we find on 
examination to be the common experience of all. Two 
men walking along a street sec the same succession of 
objects ; moreover if toe walk is reversed the objects recur 
in reversed order. But the thoughts of the two meanwhile 
may he as wide as the poles asunder, and on trying to 
reverse the train of thought it is but too common an 
experience, as we all find, to bo quite unable to recall what 
was vividly present a few minutes before. This is what 
makes extension so important a factor in distinguishing 
between “object” and “subject,” or between the extern^ 
and the internal world of sensations. 

EXTORTION^ in regard to public officers, consists in 
the wresting or unlawfully taking by any officer, by colour 
of his office, any money or valuable thing of or from any 
mail eithci that is not due, or more toan is duo, or before 
it is due. It is an offence at common law, punishable by 
fine and imprisonment at the discretion of the court, and 
flometimes also by the forfeiture of the office. There are 
various statutes providing penalties for extortion by shei-ifi's, 
under-sherifis, bailiffs, jailers, &c. Any person who 
attempts to extort money, goods, or the appointment tq 
any office by the threat to publish a libel or by toe publi- 
cation of a libel, becomes liable to imprisonment wito or 
without hard labour for any term not exceeding three years. 
The extorting of money, &c., by a threat or accusation of a 
crime is felony, punishable with penal servitude for life, 
or not less than three years. Money that has been obtained 
by e xtoiiio n may be recovei-cd in an action at law. 

XXntAGTXON (of square and cube roots). Sec 
Square and Cube respectively; also Evolution. 

XXTRABXnON is toe act by which a state sur- 
renders any person who has placed Idmself under its juris- 
diction for trial by and according to toe laws of some 
country agtoist whicli he is accused of having offended. 
Extradition treaties thus insure that a malefactor shall be 
preduded from setting human laws at defiance by toe easy 
cess of passing beyond the limits of toe country in which 
crime was committed. The demand for extradition has 
always been regarded wito grmt jealousy by independent 
states, and toe terms on which it may be demanded are now 
f reqnentlyihfid down in a form of convention treaty. The 
l^tradition Act of 1870 enables her Majesty to mika such 
arrangements with foreign states, and put them in force by 


Order in Council, witii toe obligation of oommnnicating them 
to Parliamentwithin six weeks. So far aa oomprdieiiaivo- 
ness is concerned, the most recent of our extradition treaties 
leave little room for amendment, indudingas they do every 
important offence properly covered by such arrangements. 
It is, however, always expressly stipulated that a fugitive 
criminal shall not be surrendered if the offence in respect 
of which his surrender is demanded is one of a political 
character. Extradition treaties are in force between the 
United Kingdom and toe following countries: — ^Austria- 
Hungary, Belginm, Brazil, Denmark, France, Germany, 
Hayti, Italy, Luxemburg, Netherlands, Portugal, Salvador, 
Spain, Sweden and Norway, Switzerland, Tonga, United 
States. 

EXTRAORDINARY RAY is toe part of a ray of 
light split into two by a double refracting cxystal, which 
deviates from tiie ordinary path of a refracted ray in trans- 
parent media, and forms a greater angle than usual with 
tiie axis. See Polarization. 

EXTRAVAGANT CONSTITUTIONS are the papal 
constitutions (edicts) added by some few popes after too 
body of the canonical law had been completed. Being 
“wanderers ontsido” the Corpus Juris Canonici they have 
received the title “Extravagant.” They arc due chiefly to 
John XXll. and one or two of the other Avignon popes. 
See Canon Law. 

EXTREBKE and MEAN RATIO. To cut a line 
according to extreme and mean ratio is a phrase of Euclid 
which it is not very easy to explain from the words of it. 
The meaning is, to cut a straight lino in such a manner that 
the whole shall bear to the greater part the same ratio os 
the greater part to the less ; or to make toe greater segment 
a mean proportional between too whole and tlie less. Ac- 
cordingly the square of the greater segment must be equal 
to the rectangle under tlie whole and the less segment; and 
Euclid shows how to make this section in the eleventh 
proposition of the second book. 

EXTREME UNCTION, a sacrament of the Roman 
Catholic Church administered to persons in danger of death, 
and held by that churcli to have toe effect of remitting sin, 
infusing grace, strengtliening against temptation, and also 
(although not infallibly) of alleviating and even dispelling 
the pains of bodily disease (James v. 14, 15). It is ad- 
ministered by a priest, vrho, dipping bis thumb in the holy 
oil, anoints the sick person, in tlie form of the cross, upon 
the eyes, ears, nose, mouth, hands, and feet, at each anointing 
making use of this form of prayer: “Through this holy 
unction, and His most tender mercy, may toe Lord pardon 
tliee whatever sins thou hast committed by thy sight. 
Amen.” And so of the hearing and toe rest, adapting 
the form to toe several senses. The oil used is blessed 
for tlie purpose by toe bishop every year on Maundy- 
Thursday, and is reserved for use during the year. 

Extreme unction is employed by the Greek Church, but 
tlie oil is obtained from the lamps in use in toe churches, 
which is blessed by seven priests when that number can be 
gathered, or failing this by not less than three. 

EYA'LET, the name of the chief administrative divi- 
sion of the Turkish Empire, formerly called a pashalic. The 
whole empire is divided into oyalets, which are subdivided 
into livas, or sanjiacks. Each eyalet is under toe govern- 
ment of a pasha of two tails. 

EYCK, HUBERT VAN. This celebrated old Flemish 
painter, the elder brother and master of John Van Eydc, 
was bom, according to VanMandor, in 1866, and proMbly 
at Eyck (now Alden Eyck), a small viUa^ near Maaseyck 
on the Maas. The two brotiiers estabBshed toemsdves, 
first in Bruges, and afterwards in Ghent The name of 
Hubert Van Eyck is nearly lost in toat of his younger brother 
and pupil John, apparently from no other reason thou that* 
John alone is mentioned by Vasari in his story of the in- 
vention of the new method of oil painting, whilehe takes no 
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notice whatever of Hubert Until the time of Hubert Van 
Kyck oil colours were practically useless for any but minor 
purpows, as in order to quicken the slow drying of the colours 
a varnish or medium of oil and resin was employed which 
fatally injured their brightness. Hubert by using a colour- 
less varnisli obviated t^ difficulty, and by judicious under- 
painting attained an admirable balance in his tones and 
shadows, not escaping, however, great artist though he was, 
much of the sti&ess of design and hardness of outline 
characterizing early Teutonic work. His pupil and younger 
brother John carried Hubert’s art to wonderful periectioii. 
The masterpiece in the National Gallery, a portrait of John 
Amolfini and his wife, one of the finest pieces of art of the 
fifteenth century, is ci'edited to John Van Eyck alone; on 
the other hand the great work of St. Bavon is in greater 
part due to Hubert. It is natural to attribute the harder 
ports to the elder brother, but their work is almost identical. 

Kyok, John tan, was bom at or near Maoseyck, 
as is generally said, in 1890, and died 1440. There are, 
liowever, some reasons for supposing him to have been 
born later. Van Mander says that the brothers Eyck 
must have painted in their new method as early as 1410 ; 
and as Hubert did not die till 18th September, 1420, 
according to the inscription on his tomb in the church 
of St Bavon at Ghent, they worked a snfficient number 
of years together to completely develop it in practice. 
John Van Eyck was still young when his brother died, 
according to Marcus Van Vaomewyck, who published a 
“History of Belgium” in 1666. John was about twenty- 
five years younger than his brother Hubert. Supposing 
John to have been born in 1890, he can have been at 
first but little more than the assistant of Hubert in their 
masterpiece, the “Adoration of the Lamb,” the great altar- 
piece of St. Bavon’s, Ghent, which was finished by John 
in 1432. His name is dearly subordinate to Hubert’s in 
the inscription on the work, which is as follows, the last 
verse being a chronogram : — 

“ Pictor Ilubertus e Eyck, msjor quo nemo repertus, 
Ineepit; poudusque Johannes arte secundns 
Prater perfeclt: Judoci Vyd prece fretus 
YersY seXta Mai Yos CoLLoCat aCto tVorl.” 

The capitals in the last lino, when added together accord- 
ing to their value as Roman numerals, make 1482. The 
altar-piece is about 14 feet wide by 12 high, and is in two 
horizontal divisions, each centre covered by revolving wings 
or doors, two on each side. Thei% are twelve pictures in 
all, containing about sixty figures and 800 heads. An 
elaborate copy of it was made by Coxio for Philip II. of 
Spain. The colouring of the whole work Is beautiful, and 
many parts are admirably executed, while the painting is 
still in good presorvation, owing to the excellent method 
discovered by the Van Eycks. The fate of the original is 
remarkable, and much to be regretted. It remained entire 
till the French took possession of Belgium. The clergy of 
the cathedral of St. Bavon succeeded in concealing eight 
of the twelve panels, so that only four were token to Paris, 
w hence t hey were brought back in 1816. 

mnSf the organ of vision. The peculiarities of struc- 
ture in the eyes of evei 7 animal which has the power of 
seeing have a close relation to its habits and mode of exist- 
ence. The eye may be simple or compound, single or 
multipltod, fixed or movable ; it may be deeply im^ddod 
in a bohy socket, or may project from the head at the 
extremity of a sensitive and retractile horn. Yet in all 
the varieties of configuration the essential parts are similar 
and are constmeted on the same general principles. 

The object, or what may be called the general problem, 
of the heautifnl mechanism the human eye, is to com- 
bine distinctness and extent of vision with the security 
"and maintenance of the organ, and the utmost convenience 
in using it. The parts associated for these purposes are 
the orbits or sockets of the the optic nerve; the eye- 


ball or globe, with its contents, and the external muscles 
which move and snspend it; the eydids; the lachrymal 
appai'atns; the nerves and vessels which supply these 
parts, and the mass of fatty and cgllular substwoo which 
isolates and supports them. We shall describe these parts 
nearly in the order in which they have been enumerated. 

The eyes with their appendages area lodged in two 
symmetrical roomy cavities or orbits in the pkuU, com- 
pleted in front by the eyelids, but elsewhere entirely 
circumscribed by bone, the office of which, it need hardly 
be said, is to protect them from injury, and from any 
pressure that might embarrass the perfect freedom and 
precision of their movements. These cavities are called 
the orhitB, orbital fostat. or tocketa of the eye. Seven 
bones of the cranium or face enter into the composition of 
each. Numerous openings and holes exist in these cavities 
for tlie transmission of the nerves and bloodvessels, which 
supply the eye itself as well as its muscular apparatus. 

The optic nerves^ arising at the back part of the brain, 
pass horizontally forward above the floor of the cranium, 
converging towards each other till they meet, when they 
become closely united. Beyond the point of junction the 
nerves again diverge from each other, and passing into 
the optic foramen become invested in a tough, flexible, 
and fibrous sheath, which is a tnbular production of the 
strong membrane called the dnra mater, which linos the 
cavity of the skull. The nerves, continuing to diverge, 
reach the eyeball after a somewhat tortuous course of an 
inch in length. Their length is such as to allow the eye- 
ball to project slightly beyond the edge of the socket in 
front, and to afford space behind for the action of tho 
muscles which move it, and a suitable distance between 
tlieir points of attachment. The optic nerve does not 
consist, like other nerves, of a bundle of distinct fibres, 
but of a medullary pulp inclosed in minute transparent 
tubes. The sheath is pierced half an inch from the globe 
by a vessel called tho nrteria centralis retinas, which, accom- 
panied by several small veins, readies the axis of the nerve 
and passes with it into the interior of the eye. The nerve 
does not enter the back of the globe exactly in the axis of 
vision, but about the fifth part of an inch from it, in a 
horizontal line, on the inner or nasal side, and subtending 
an angle of about 23*’ at tho centre of the eye. At this 
point the dimensions of the sheath are suddenly contracted, 
and it terminates in a thin cul-de-sac, pierced with minute 
holes or pores, hence called tho lamina cribroaa (sieve-like 
plate). Through these pores tlie pulp of tho nerve, divested 
of its tubular involucro, passes into &e interior of the globe 
in divided portions, but, immediately reuniting, ex|)anda at 
the back of the eye into a delicate cup-shaped membrane, 
with the concavity directed forwards. This expansion of 
the optic nerve is called the retina; it is the most im- 
portant part of tho eye, having a peculiar and exclusive 
sensibility to tho impressions of light, of which Immediate 
notice is conveyed from it along the nerve to the brain. 

The most elementary fact that we know respecting light 
is, that it proceeds in straight lines or rays from every 
point of a luminous or illuminated body. A sensitive 
surface or retina presented nakedly to suiffi a body would 
therefore intercept innumerable cones or pencijlB iH li^t, 
each diverging from a difibrent point of the object. But 
each point of tho retina must also be considered in that 
case as the apex of a cone of rays converi^g ppon it from 
every part of the object; and it is manHest that the 
various impressions thus received upon the some point at 
the same time would be nudistlngnlwable from eaeffi other. 
All, therefore, that we can conceive to be communicated ta 
the mind by the sum of such indefinite impressions over 
the whole retina, is a knowledge of the prevailing oolonr 
of the object, and possibly a general idea of itfi direction. 
But if there were more objects than one, or that one had 
“ parts or magnitude,” even this inconsiderable addition to 
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the mere sense of light and colour would bo impossible. 
The confusion resulting from the simultaneous impressions 
of a multitude of pencils of light on the same surface 
would be partly removed if the seat of perception were 
placed at the bottom of a cavity capable of being turned 
to each object or each part of the same object in succession, 
inasmuch as tl||5 would prevent the interference of rays 
proceeding from parts not actually under contemplation ; 
but an indistinctness would still remain in proportion to 
the magnitude of the field of view, only remediable by 
narrowing the cavity to a mere capillary tnhe, upon the 
inconvenience of which wc need not enlai'gc. 

Lot us consider what would be the effect of a veiy simple 
addition to the cavity. We will suppose it to lie closed in 
front by a dark screen, perforated with a small central hole, 
as in the section represented in fig. 1. 

Iff this case pencils of rays crossing each other from A 
and B, the top and bottom of an object, would impinge at 
a and 6 upon different parts of the retina. By this means 
the advantages of a large and a small field of view would 
be combined, a distributed impression of the object would be 
produced, and its several parts would bo seen separately and 
in their proper relative situations. Tlie effect may be easily 
ahown by holding a card, pierced with a smooth circular 
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hole, near a taper, and throwing the spectrum upon a wall 
at a little distance. Such a screen is termed the iris. 

But still the rajs from each poin^of the object would be 
diffused over a space, instead of being collected upon a 
separate point of the surface, and the impressions of con- 
tiguons pencils would in some degree overlap and confuse 
each other. This inconvenience might be lessened by con- 
tracting the opening, but anotlier cause of indistinctness 
would then be introduced in tlie diminislied admission of 
light 

Both evils might be avoided if a lens of a proper con- 
struction were fixed heliind the screen, as at a, iii fig. 2. 
Pencils diverging from single points of the object would 
thus be admitted through the opening, which wo will call 
the pupil, and would bo made to converge to single points 
on the surface, and the impression would now be an exact 
counterpai’t of the object, A being distinctly seen in its true 
place ai^ direction from a, and b from 6. 

But additional provisions would be necessaiy to bring 
this arrangement to the requisite degree of perfection. In 
the first place, the retina must be adjusted to coirospond 
in shape with the focal distance of the lens. This purpose 
might be accomplished, if the walls of the cavity were 
composed of flexible materials, by interposing a transparent 
fluid between the lens and the retina, which by its uniform 
distension would eonstriun the latter to take and retain the 
form of a portion of a sphere. 

^^in, if oblique as well as direct pencils are to be 
brought to a focus, that the lateral vision may be also 
distinct, a second refracting body of a proper form must 
be placed in front of the tens. This may be done very 
conveniently, with the farther advantage of completing 
the cavity, by adding a transparent portion to its walls in 
front of tUB screen, to be likewise distended vrith fluid in 
order to keep it in the shape of a segment of a sphere. 
(Fig. 2, 0.) 


It is also desirable that the back of the screen and the 
interior of the cavity should be blackened, that the rays 
may be extinguished after impact upon the retina, lest any 
Fig. 2. Fig. 8. 



The Bclerotlo partly removed, and 
the rest turned back, showing the 
choroid coat and iris. 

internal reflection should interfere with the impressions on 
otiier parte. The expediency of this provision is always 
kept in view in the construction of optical iustrameiits, 
and may he made evident by looking at a bright object 
through a polished metal tube. The colouring matter is 
called the pigmtntum nigrum^ or simply the pigment. 

The only remaining artifice is to endow the pupil with 
the faculty of contraction and enlargement according to 
the quantity of light. If it were of a constant size, more 
light would bo concentrated upon the retina from a bright 
or a near object than from one comparatively distant or 
faintly illuminated ; and as the sensibility of the retina 
must remain the same, the disproportion would occasion 
dimness of sight in one case and dazzling in the other, and 
might even impair the nerve. 

The figure thus imagined will give some idea of the most 
important parts and general stractore of the eje. We shall 
now give an account of the principal features in its real 
anatomical structure. 



Section of the Globe of the Right Eye through the 
Optic Nerve. 

a. fderoilo ; S. oomM ; e. toroid ; d, retina; a 
eryiitiaune Humour orl«n«i a 

mont: ft. oilUry iMoeeMM ; I, oru wmt*of tbo ollltfy body; m, ouaul of 
PoUii n, foma<moiaS«Same^ ; o. of (he opUo u«rvoi p, oub- 
itanoo of tho n«rvo ; q, artorla ceutrau* retinas. 


Tht gl(^ or ^ehall containe the parts immediately* 
concerned in virion. It oonrieta of very unequal portioua 
of two spheres of a different rise, which have a commou 



EYE. 


S98 


EYE. 


circular intersection in a transverse vertical plane, mucli 
nearer the front than the back of the eye. The iris, or 
colonred screen, perforated centrally by the pupil, nearly 
occnpios the situation of this imaginary plane, but is, 
strictiy speaking, behind it. The posterior and larger por- 
tion is circumscribed by the sclerotic membrane except in 
front, where it may be considered as bounded by the ris ; 
it is rather less than an inch in diameter, and constitutes 
about dve-^ths of the surface of the globe. The included 
space is occupied by the choroid coat and retina, the vitre- 
ous and cxystalline humom-s, the ciliaiy body and processes, 
and a small part of the aqueous humour. The anterior 
portion, which fonns about a quarter of a sphere thirteen- 
twentieths of an inch in diameter, and occupies the re- 
maining sixth part of the surface of the globe, contains the 
rest of the aqueous humonr, and is bounded in front by 
the transparent and slightly prominent disc set in the 
sclerotic like a watch>glasB in its metallic rim, and known 
as the cornea from its homy textnro. Its transverse 
chord, or the diameter of the circle of union between the 
cornea and sclerotic, is nearly half an inch in length. 

The globe derives its firmness to the touch from the 
distension of the contained fluids ; its capability to bear 
that distension, which Insures the permanence of its shape, 
is due to the flexible but strong and inelastic outer cover- 
ing or tunic, consisting, as we have said, of the sclerotic 
and cornea. 

Tht acleroiic membrane is a tough elastic tissue, and 
appears as an expansion of the external sheath of the 
optic norve. To this membrane the muscles which move 
the eye are attached. It is covered externally by a trans- 
parent mneons membrane called the conjunctiva. 

The cornea is a kind of transparent continuation of the 
sclerotic ; it has, however, a peculiar structure. It is 
covered by the conjunctiva, and allows of the passage of 
the rays of light. 

The choroid coat (fig. 3) is a thin, soft, dark-hrown 
structure, in contact with or lining nearly the whole con- 
cave surface of the sclerotic. It may be said to originate 
around the ontnmee of the optic norvo, which passes 
through it before it expands into the retina. Tlie choroid 
consists almost entirely of a multitude of minute vessels, 
curiously interlaced, and coinmnnicating freely with each 
other. It is supplied with blood by fifteen or twenty 
branches of the ophthalmic artery, which pierce the 
sclerotic round the entrance of the norve. 

The pigmentum nigrum appears under the microscope 
to consist of hexagonal partides arranged side by side, like 
the cells of a honeycomb. It adheres veiy loosely, so that, 
when the surfaces covered with it are drawn to and fro in 
water, it becomes diffused, and may bo washed off. On 
the inner surface of the choroid the pigment is retained by 
an extremely fine expansion called Dalrymple's membrane. 

The optio nerve, having entered the interior of the globe 
through the sderotic and choroid membranes, foims a 
slight prominence at the point of union of its several por- 
tions, and thence spreads out in the form of a fine trans- 
parent membrane over the whole concave surface of the 
choroid, embradng the translucent body called the vitreous 
humonr. This expansion is called the retina (fig. 4, <0. 
Towards the choroid it appears to consist of a mere homo- 
geneons pulp, not veiy different from the medullary matter 
of the ibnin ; but it is undoubtedly most elaborately and 
minutely organized. Its name may have been derived 
from the network formed by the branches of the central 
artery ; at least it is not otherwise applicable to the struc- 
ture of the membrane. The complicated structure of the 
UisTiNA is discussed in a separate article. Just where 
the optio nerve enters the eye there is no power of vision, 
‘a fact tested easily by experiment as described in the 
article Blind Spot. Purhinje'e Jigures and visual purple 
are desoribod under Betina. 


The vitreous humour (fig. 4, e) is a tnmsparent flmd of 
semi-gelatinous consistence and high refractive power, 
constituting about five-sixths of the &dk of the globe. It 
consists of a fluid differing in no gi^^pt degree from water, 
contained in a cellulated structure called the hyaloid mem- 
brane (Gr. hualos, glass), from its perfect transluoency. 
The minute cells are connected togethei^ for if the ex- 
ternal part be punctured, the fluid contained in them 
gradually drains away. 

The crystalline lens (fig. 4,/) is imbedded in a deep 
depression in the front of the vitreous humour, a little 
nearer the nasal than the temporal side of the globe. It 
has the form and function of a double convex lens. The 
surfaces may be considered as portions of two unequal 
spheres, the anterior being considerably flatter than the 
posterior. The diameter of the sphere of which the former 
is a segment is about eight-twelfths, of the latter 'five- 
twolfths of an inch. Tho thickness of tbo lens, measured 
in the axis of vision, is about the sixth part of an inch, 
and its transverse diameter is about twice that length. In 
refractive power it is snperior to the other transparent 
substances contained in the eye. Its consistence is gela- 
tinous, increasing in density from the circumference towards 
a central nnclcus, which has the tenacity of soft wax. It 
is composed of an infinite succession of thin concentric 
laminae, arranged with the utmost regularity, one within 
another, like &e coats of an onion ; and every such stratum 
or olliptic shell is made up of a series of exquisitely minuto 
fibres laid side by side, forming three septa like the cloves 
of an orange, of which tho bounding or cleavago planes 
diverge from the axis of the lens at angles of 120*’. Except 
in aged persons it is purely white ; with age it becomes 
somewhat yellow. Curious results are produced by tins in 
tho case of painters, as all blue colours are slightly altered. 
Mulready's later pictures do not produce their full ofiect 
unless looked at through a yellow glass. 

The aqueous humour (fig. 4, g') is in no respect distin- 
guishable from water, except in holding a minute portion 
of several saline ingrq^ients in solution; it occupies tho 
space between the lens and tlio cornea. The iris divides 
this space into two unequal portions, called the anterior 
and posterior chambers of the eye, and so closely approaches 
the lens, that near the margin of the pupil the two surfaces 
are sopamted by a mere film of aqueous humour. 

The iris (fig. 4, h') arises from tho anterior margin of 
tho ciliary ligament, and is extended, as we have seen, 
across tlie aqueous humour in the form of a thin partition, 
with a round aperture or pupil^ of variable size in the 
centre, or a little nearer the inner sido, tho function of 
which, we need liardly repeat, is to regulate the quantity 
of light admitted into tho eye, by contracting when it is 
in excess, and dilating when it falls short of the due 
amount. 

The external appearance of the iris is too familiar to need 
a particular description. It is covered in front with a 
glistening polished membrane. The brilliancy of the eye 
depends in a great measure upon the light reflected by this 
surface, and is lost when its smoothness and transparency 
are impaired by inflammation. Ike posterior surface of 
the iris is called the uvea. It is thickly coated with 
pigment, which is prevented from diffusing itself in tho 
aqueous humour by a membrane like that of Daliymple on 
tbo choroid. Such a provision is particularly needed here 
on account of the quick movements of the part in a wateiy 
fluid. The colouring matter of the iris has much analogy 
with tbo pigment. Like that substance it forms no part 
of tbo texture it pervades, and when the outer membranes 
are removed by maceration in water it may be washed 
away. Both have a relation in quantity, as well as in 
depth of tint, to the complexion and colour d? the hair. 
In the negro the iris is of so dark a hue that it can scarcely 
be distinguished from the pupil ; while in the white rabbit 
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and other albinos, including the human Tariety, where the eonjuhctiva. The eyelids meet, when closed, two narrow 
pigment is entirely wanting from some original malfonna- flat surfaces,' accurately applied to each other, called their 
tion, the substance of the iris is transparent, and ‘reflects ciliary or tarsal mar^ns. These epithets are respeotiTely 
only the pink colour of the drenlating blood. Such eyes derived from the tarsi, or thin concave and crescentic shells 
are daazled by a stn>i% light, and probably see better than of smooth and elastic cartilage, which give form to the lida 
others in the dusk. The iris, if minutely injected, appears, pjg, 5 , 

like the choroid, to be composed almost entirely of vessels, 
and is also rich^ supplied with nerves. 

Tht pupil in the human eye is bounded by a sharp, 
well-deflned circular edge. In other animals its shape is 

subjected to many varieties, which may often be explained t 

by a reference to their habits and circumstances. In fish Kmn ^ 

it is generally crescentic or imperfectly quadrangular. In 

lierbivorouB animols, which often continue to browse during — J' l|lji IH 

the night, it is oblong and obliquely transverse, as in the 

horse and sheep. In most serpents and many rapacious u ^ ' '' 

(luu(^upods, both aquatic and terrestrial, the pupil, though 

round and large at night, is a mere vertical slit when seen ® 

by day, especially in the smaller species of each genua, as 

ill tte common cat. It is curious that in the ^gcr cats, ^ outer siae, with it. 

as tiio lion and tiger, as well as in some of the larger four- muscles. 

footed reptiles, the pupil again becomes circular. In all a.rtoiM aniwrior: b, rsotM inferior; r. nctm Interum; If. nurtaiex. 
hirde, wo believe, the pupil is round ; and it may be oh- 

served that, with few exceptions, they all sleep after night** «. oUllquu* nuperior, « round and taperlnit muacl« tormlnatiiiK In % round 
faU. In the few nocturnal species, as the owls, the pupil 

is very larce, though still round, and these birds always the ncleroUc;/, obUquUi mlerlor coming round over the tendon the 

, a, J * fn, 1 *1 * • r 4. m-tu- inferior from the front and Inner edge of the orbit, now the Inner 

shun the day. Ilie long narrow pupil is, in fact, a pro** ronuM .d the eye. and Ineerted into Uie ederotie oi>iH>«ilte the InaerUon of 
vUion for a greater variation in sim than the ocular f^ 

uermits, and is generally found in those animals which m, the optic nerve ii>. the uerviM of the third, fifth, and alxthpdr.wbieU 
« 4 . An-u P*“ between the two lieiuU of the roctxis extemua. The rent of their 

roam at night, and also see well oy day. bureau not ahowu. 

The ciliary hotly (fig. 4, 1) rests upon the compressed 

anterior surface of the vitreous humour where it curves and finnnoss and outline to their opposed edges; and from 


inward from the sclerotic tow*ards the lens, a thin dark 
annular band, about the fifth part of an inch in breadth, 
consisting of a frill of flat converging plaits, which encircle 
but do not reach the cireumforenee of tho^ lens. It is 
eveiywhore thickly coated and pervaded with pigment, 
except at the extremities of about seventy minnte un- 
attached points which fringe the inner margin and radiate 
towards the lens, like the florets of a marigold round its 
central disc. These are the ciliary processes (fig. 4, k). 
They are separated from the uvea by the fluid of the pos- 
terior chainW, and ore received behind into corresponding 
depressions in the vitreous humour. The ciliary body is 
the focussing muscle of the eye. When it contracts it 
draws forwards the choroid coat slightly and releases the 
tension upon the lens, which therefore becomes slightly 
rounder and adjusts itself to seeing near objects. In its 
slightly stretched ordinary condition it is adjusted to see 
distant objects. The range of vision, and tho defects 
known as short sight and long sight, are treated of in tho 
article Sight. 

The movements of the globe are eiFected by six mnscles, 
arising from the bony surface of tho orbit, and inserted 
into different parts of the sclerotic. Four arc called recti, 
that is, straight or direct muscles ; the fifth and sixth are 
the obliqui, superior and inferior, so called from the obli- 
quity of their insertion and their respective positions above 
and below the globe. The fifth or superior oblique is also 
called the troohleoris, from the trochlea, or pulley, through 


tho lashes or cilia, which grow in several rows at tho 
margins of both lids, from their extreme outward verge, 
and in the direction of the flat surfaces. 

Immediately beneath the subcutaneous cellular tissue 
there is a broad layer of musuclar fibres arranged ellipti- 
cally round the transverse fissure of tiie eyelids. Tho office 
of this muscle, which is called tiie orbicularis, is to close 
tlie lids ; and it is capable of acting under certain circum- 
stances with great force. It is collected at the inner anglo 




which the tendon paaaes. View of th. left Eyebrow ud EyeUd., .bowing their Tenal 

The way in whieh there mnscles net may be seen by an Margins, 

inspection of the ^mpanyi^dh^m, in which, however, 

the relative size of tho ports have been somewhat altered to oxnuicle, •iti}at«d at tl» inner oaut&us, or corner of toe ejre. 

The double line of uolnte exteruri to the Meibomian orli 

make them more aisiincto , toe lituatlon of toe ejreh^e*. whloh are imnored. 

Paralysis of the nerves which supply the muscles, and , , , . . j t. ♦ ♦ 

of the mnscles theniseives, both produce squint- or canthns of the eye into a round short t^don. 


a, lower pnnetum laohrjrmale; ft, tanal edge of the uppOTlld ; o, oittow 
of the doote of the Heibomian glatidi (tooiM on the nimm lid an elmilar) | 

a, oanuicle, eituated at toe inner oautoue. or corner of toe 

The douiile line of uointe external to the Meibomian orlfleec marka 
toe lituatlon of the ejrautoea, which an imnored. 

or canthns of the eye into a round short tendon, which is 

y .. . .V- 1 m Si. s- 
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inff This affection is now cured by tho operation of dividing attached in that situation to the bonca JJilsewnere It is 
the affected muscle. connected with the skin and aponeurotic expansions of ths 

The textures which enter into the composition of tho face and forehead. ... vj s x 

eyelids (fig.* 6) are included between s soft external skin Below the orbicularis, in tho nppw lid, » the oroaA 
end s moist smooth internal surface, a continuation of the tendon of tho muscle which elevates tho upper lid* 
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Between the tnrsns of each eyelid and the conjunctiva 
are disposed numerous vertical rows of minute whitish 
grmns, which appear through the semi-transparent mucous 
membrane, and occupy an elliptic space, taking both eye- 
lids together, of abont half on inch in width, exactly in 
front of the globe. These ore called the Meibomian glands, 
from thdr discoverer. They secrete an unctuous matter 
which passes into tubes centrally placed in e^h row, and 
exudes from as many minute orifices on the ciliary margin 
of the ^lid (fig. 6, c). There are about forty of these 
paralld dusters in upper lid ; in the lower there are 
not so many, nor are they individually so long. This 
secretion often collects in a sensible quantity upon the 
edges of the eydids during sleep, especially when the 
glandular action is excited by slight inflammatoiy irrita- 
tion of the part. The palpebral conjunctiva, already de- 
scribed, immediately covers these glandular corpuscles. 
The conindo, a small red prominence at the inner angle of 
the eye (fig. 6, <f), consists of a number of similar bodies. 

At the upper and outer part of the interior of the eyelid 
arc seveml minute orifices, generally seven in number, 
arranged in a half-circle, which lead into the secretory 
ducts of the lachrymal gland (fig. 7, e). This is a white 



a, ihfl two puncU loading Into the litohryinal duets ; S, the common 
entrance of these duds Into the lachrymal eac ; c, the head of the lachry* 
mal sac ; d. the narrow portion of the aau. or uiembnuioue lachrymal caiua, 
losing downwards to the nose ; c, the lachrymal gland. 

flattened lobulated body, of the size of a large bean, lodged 
in a depression just within the margin of the orbit, and 
covered externally by the orbicular muscle. The function 
of this gland is to sccrctc the tears, and is probably always 
going on, although not in a degree sufiScient to be remarked, 
except in weeping or when some foreign body or acrid 
vajranr stimulates the surface of the eye, and by sympathy 
excites the gland to unusual secretion. 

The approximation of the eyelids towards the nose in 
winking is one of the several provisions by which offending 
particles or superfluous fluids ore brought to the inner 
canthns of the eye, in order to bo protruded or absorbed. 
In this situation there is a vacant space partly occupied by 
the caruncle, called the lacus lachrymalis (fig, 6, d); it is 
a sort of reservoir, or rather sink, for the tears. Above 
and be^ow, at the entrance of this space where the ciliary 
margins terminate, there is a small prominence on the 
inner edg9 of both (fig. 6, a ; 7, a), centrally punctured 
hy small orifices. These are thopuncta lachrymalia. They 
are the emnnetories of the eye ; and their function is to 
absorb the fluids presented to them, and convoy them by 
two converging canals (fi& 7, a) to the lachrymal eac (fig. 
7, c), which they enter by a common orifice (fig. 7, 6). 
This is a membranous bag, about as large as a kidney 
bean, lodged in a groove in the lachrymal bone, behind the 


tendon of tlie orbicular muscle. The lachrymal sac enter- 
ing a vortical channel in the bone at the end of the groove 
is narmwed into the lachrymal canal (fig. 7, d), and passes 
directly downwards into the inferior meatus or chamber of 
the nose, which it enters on the outOr side by a slit in the 
mucous lining. It is not exactly understood in what way 
the puncta absorb, whether by capillary attraction or by 
some vital force of snetion. The side of ttie lacliiymal sac 
is connected with the tendon of the orbicn]ariB,.whicli may 
aid in producing the effect by suddenly drawing its mem- 
branous surfaces apart. We all know the effect of repeated 
winking when the eyes ore filled with teara 

The eye is not witliout defects, tliough few would say 
with Helmholtz that an optician who sent home so faulty 
an instrument would receive a reprimand. Astigmatism 
has received attention elsewhere, and under Sight the 
several defects of myopia, hypermetropia, and presbyopia 
are treated. We have already mentioned the yellowing of 
the crystalline lens by age. It only remains here to odd 
an account of the aberration of the eye* This is of two 
kinds, spherical and chromatic. Spherical aberration is 
dne to the rays passing through the ciroumfercnce of tlie 
lens being, by a well-known optical rule, refracted more 
than those passing through its central part. The inter- 
position of a *^dia})hragin” is necessary, and this is the office 
of the iris in the eye, which corrects spherical aberration 
to a very considerable extent. Chromatic aberration arises 
from the breaking up of white light during refraction into 
its coloured constituents, so that images are surrounded 
by a coloured fringe, a well-known defect in single lenses. 
[See Aukiiuation.I This is gnaided against, in a healthy 
eye, by the uneqnally refractive powers of the different 
media of the cornea — the aqneous, the crystalline, and 
the vitreous humours. If we disturb the usual condi- 
tions of sight, as for instance when the image is not re- 
ceived at its focal distance upon the retina, then, since the 
colours of the spectrum are nnoqually refrangible [see 
Spkctrum], when wo focus for red we are out of focus 
for violet, &c. As the red rays arc least refrangible, in 
any difficulty the eye usually foousses for them, and in such 
cases objects have a violet or blnish fringe. A small white 
object cannot bo focussed on the retina, and will be found 
to canso this chromatic aberration. In consequence of this 
defect in the eye the resulting fringe increases the apparent 
size of the object by the effect termed “ irradiation.” Thus 
a white square on a black ground always looks larger than 
a black square of tbo samo size on a white ground. 

Comparative Anatomy of the Eye , — ^The eyes of insects 
and many other articulated animals often consist of myriads 
of simple eyes grouped in one compound organ. The eye 
of the lobster is said to contain at least 5000. Sneh 
organs are commonly placed one on each side of the head. 
The horny, rounded, naked, and transparent part seen ex- 
ternally represents the cornea. Its surface, when viewed 
by the microscope, displays as many hexagonal facets as 
the organ contains simple eyes. Beneath each facet is. 
applied the base of a miunto transparent cone which con- 
stitutes the lens. These cones are arranged side by side 
with their acute angles directed inwards to the terminations 
of as many fibres of an optic nerve. A choroid pigment is 
spread beneath, and often separates the lenticular cones. 
Vestiges of the aqneous and vitreous hnmonrs are also 
frequently present. Wlien the eyes are simple, as in the 
spiders, there are generally several, from two to twdve, 

{ ilaced on different parts of the head and thorax. The 
ens is of the nsual spherical shape, hard and sparkling, 
and highly refractive. In fish and other aquatic animala 
the lens is dense, hard, and spherical, to make up in re- 
fractive power for the density of the medium through whidi 
light re^es the eye. On the other hand l^e eornea'is 
fiat, and there is little aqueous humour. Suon provisions 
would be of no value ; for, as the refractive power of water 
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is the same as that of aqueous hnmonr, rays penetrating 
the surface, however shaped, would pass on in the direc- 
tion of their entrance. Fish are unprovided with eyelidl, and 
the eyeball has but little independent motion. There is a 
red gelatinous stmctui% near the optio nerve, between the 
layers of the choroid, the use of which is unknown. It Is 
cidled the choroid gland. The ciliary body and processes 
are generally absW ; but there is a rudiment in the eyes 
of fish of that part called the pecten in birds. 

The eyeballs of quadrupeds and other mammalia re- 
semble the human order in structure, and differ from it, 
but not essentially, in form. 

■YEt in horticulture, the name technically given to 
the bud of a plant. The power of propagating plants by 
any other means than seeds depends entirely on the pre- 
sence of leaf-buds, or e,ves, as they are called by gardeners. 
A plant may, in fact, be regarded as a congeries of indi- 
viduals, and each leaf-bud is an individual capable of main- 
taining an independent existence. Though this is generally 
true, the buds of all plants will not grow when removed 
from their parent stock. Many, however, admit of their 
buds being removed from ono branch and placed upon 
another, which constitutes the process of Budding. 
Others admit of a branch being removed and placed in the 
ground, when the leaf-buds upon it will develop, and the 
wood of the branch form roots. Such branches are called 
Cuttings. A few plants admit of single buds being 
taken and planted in the earth, when they will grow and 
produce plants in the same manner as seeds. It must, 
however, be borne in mind in this case that the individual, 
and not the species, as is the case with seeds, is propagated ; 
the peculiarities of the plant, be they bad or good, will 
reappear. The plants which are most frequently propa- 
gated by eyes are the potato and the vine. For plants to 
grow in this manner the bud requires that a due supply 
of nutriment should be stored up in the hrancli or part of 
the stem to which it is attached. 

In propagating the vino by this means an eye is taken 
with a small portion of the stem adhering to it, and is 
placed in earth with a bottom heat of 75® or 80®. This 
should he done before the sap is put in motion in tho 
spring. It should he kept iji a damp atmosphere, when it 
speedily shoots up into a branch, and at the same time 
establishes itself in the soil by the development of roots. 

BYE* a mnnioipal and at one time a parliamentary 
borough of England, in Suffolk, 20 miles north of Ipswich 
and 94 from Ijondon by the Groat Eastern Railway, situated 
on a small atfiuont of the Waveney. As its name (ea or ey) 
indicates, it was formerly an island in tho marshes, but is 
now a rather busy town, irregularly built, with a town-hall, 
com exchange, and market-place; grammar-school, with 
two exhibitions to the University of Cambridge ; a spacious 
Perpendicular church ; and a well-built and well-conducted 
“ rettory ” or flax-dressing ostablisliment, which produces 
10 tons of fine flax fibre weekly, and employs 800 hands. 
There are also several breweries and an iron-foundxy. There 
wore formerly a castle and a priory in the town. The 
municipal borough is governed by four aldermen and twelve 
councillors. The parllamentaiy borough included eleven 
parishes, and had only 988 registered electors in 1881, and 
was deprived of its member by the Redistribution Act of 
1866 It returned two down to the passing of the Reform 
Act of 1882. The population of the pari£ is only 2396. 

EY'LAU or EZ'lJkU, a town in Pmssia, about 22 
miles south of Ednigsherg, is celebrated as the scene of 
a sanguinary battle between the French and the allied 
Prussians and Bussians on 8th February, 1807. The 
allies lost 20,000 men, and the FVench a mudi larger 
number. Viotoiy was, however, claimed for the latter. 

EY'EA eyrd) is one of the small members of 
the great Oat tribe, Fblid a. It is about the size of our 
domestic cat, but in external appesranoe greatly resembles 
YOU V. 


a weasel, its long lithe body being supported on veiy short 
legs ; the^ neck is long and the head small and round. In 
colour it is light reddish-brown. The cyra is confined to 
South America and Mexico. It inhabits thick forests, and 
preys with all the ferocity of its tribe on birds and small 
mammals. The eyra is a rare animal, but may be seen in 
the London Zoological Gardens in company with the lesser 
cats, such as the lynxes, ocelot, and serval. Attempts at 
do mestic ating it have met with success. 

EYEB» JU8TI0B8 ZK, a corruptiou for “ justices m 
tfi»et*e*'(on journey). These itinerant justices arose out of 
tho needs of the king's exchequer, the barons of which court 
when sitting in their fiscal capacity were called Baronei 
scaccarU. It was found necessary to tell off certain 
barons of their number to proceed through the country 
assessing the due contributions of the lieges. These ex- 
chequer barons adjudicated also in pleas concerning the 
crown, though common pleas were forbidden to be heard in 
tho exchequer as early as 1282; and thus tho first popular 
court of law sprang from what in its origin was a mere 
assessment body. Henry I. was the first regularly to 
organize the justices in eyre, though the Conqueror had 
already taken steps In this direction, following precedents 
set by the preceding English kings. These latter had 
themselves periodically visited different parts of the king- 
dom for judicial purposes. Magna Carta (the eighteenth 
article) provides for four assizes a year — the merely fiscal 
duties being now quite subordinate, and the system develop- 
ing rapidly into a means of bringing justice to the people. 
In 1217, on tho revision of Magna Carta, one yearly assize 
was deemed sufficient. Hero the judges had to determine 
and assess the feudal exactions of Darrein presentment,' 
^^Mort d’ancestor," and Novel disseisin;" or as we 
should say, inquiries into disputes about tho right of pat- 
ronage to church livings, about the ownership of property 
by a deceased person the claim of whose heir was disputed, 
and about tlie alleged wrongs of a disseised or ejected land- 
owner, turned out of land alleged to be rightly his. In 
tho following reign (Henry HI.) the circuits were held only 
about every seven years. Edward 1. remodelled the whole 
system in 1285 (statute of Westminster), in 1298, and in 
1299,*finally dividing tho country into four circuits, each 
with two judges, who sat under the five separate oommis- 
sions following: — 

1. Assize^ to decide disputes as to land of the nature 
indicated in the charter as aforesaid, and others. 

2. Niti Priua (1285), to decide disputed questions oi 
fact — which by statute must be tried at Westminster. 

unless before" (nm/mW) the day fixed for that trial 
itinerant judges arrived in the district; in wluch case thej 
were ordered to adjudicate. 

8. Oytr and Terminer (1828, 2 Edward III.), to “ hcai 
and determine" cases of treason, felony, and misdemeanour. 

4. Gaol Delivery (1297); all prisoners in the gaol to bo 
brought before tho judges. 

5. Commiaaion of the Peace: all justices of the peace, 
having no lawful impediment, being bound to attend the 
judges at the assize, a regulation which soon dropped into 
desuetude. 

EZB'KZEli (meaning ^^God will strengthen" or **God 
will prevail”) was the son of a priest named Buzi. His 
birthplace is unknown, but his father appears to have lived at 
Jerusalem, and to have occupied a position of some import- 
ance. The year of the birth of Ezekiel is variottsly esti- 
mated by biblical scholars, but it was probably somewhere 
about 624 B.C. In the first Babylonian captivity he was 
carried away by Nebuchadnezzar into Babylonia with the 
king, Jehoiai^im, and all the principal inhabitants of Jeru- 
salom, and he settled with a number of the exiles at a 
place called Tel-abib, on the banks of the Ghebar, a rivmr or 
canal of the countiy. From incidental allusions in his 
book we learn that he was married and had a house of 
26 
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Us own, and that ho lost his wife suddenly during the 
ninth year of his exile (chap, xxiv. 18; viii. i.) Among 
his compatriots he held a leading position, and was con- 
sulted by the elders ou all important occasions. He received 
his call to the office of prophet in the fifth year of the 
captivity, and continued his ministrations to the twenty- 
seventh year at least, that is, until the fourteenth year after 
the destruction of Jerusalem by Nebuchadnezzar. Accord- 
ing to an old tradition he was murdered in Babylon by a 
Jewish prince, whom he had convicted of idolatry, and 
was buried on the banks of the Euphrates; but this tradi- 
tion has little or no historical value, and nothing authentic 
is known concerning the death of the prophet He appears 
to have possessed mucii sternness and energy of character, 
to have felt a deej) attachment to the religion of his fore- 
fathers, and to have r(‘ady to exercise any amount of 
self-denial necessary to carry out his mission. A strong 
conviction of the dignity and importance of the priestly 
office is also plainly manifest in his writings. 

In the Englisli version the Book of Ezekiel is divided 
into forty-eiglit chapters, and these may again bo divided 
into three sections. The first portion, extending from the 
commencenieiit of the hook to the end of the twcnty-fourtli 
cliaptcr, contains a series of risions and oracles, directed 
by the prophet to his conntiyincn in connection with their 
relations to Babylon. Then follow eight chapters coutaiu- 
ing prophecies relating to seven foreign nations, viz. Ammon, 
Moab, Edom, Philistia, Tyre, Sidoii, and Egypt, who are 
threatened with the wrath of Jehovah for their hostility to 
Israel. The remaining portion of the book, written after 
the dcstiaiction of Jerusalem, refers principally to the future 
of the Jewish nation, and contains a seiies of prophecies, 
visions, and directions for the guidance of the people after 
the coming restoration to their own land. 

Despite a tradition contained in the Talmud to the effioct 
that the men of the Great Synagogue wrote” tlie book 
of the propliet Ezekiel, its genuineness is almost univer- 
sally admitted. The book beoi’s uiimistokublo marks of 
the individuality of the prophet throughout, notwith- 
standing the wonderfully varied nature of the predictions. 
By the Jews Ezekiel is classed among the highest of the 
prophets, thougli from the niystical clinracter of sorie por- 
tions of his hook it was placed, with Canticles, &o., among 
the treasures which might not be read before the ago of 
thirty. Ezekiel is not referred to or quoted in the New 
Testament, hut the influence of his style is manifest in 
several places in the Book of the Revelation. 

SZ'RA. The name of a learned sci'iheand priest of the 
Jews who lived during the reign of Artaxerxes Loiigimnnus. 
He occupies a very prominent place in Jewish tradition, 
hut all that is really known of him is contained in tlie four 
concluding chapters of the Book of Ezra and in chapters 
viii,-xii. of the Book of Nehemudj. From these records we 
learn that he possessed considerable influence with the king, 
Artaxerxes, from wl- jin he obtained permission to visit 
Jerusalem, and by Wjiom he was invested with extensive 
powers for the benefit of his countrymen. Setting out from 


Babylon with a large company of Israelites, which included 
priests, Levites, singers, porters, &c., bearing witli them * 
many valuable gifts from the Israelites resident in Babylonia, 
they reached Jerusalem after a journey of four months. 
Here he found that the Israelitishf>eopl6 of all ranks had 
intemiiuglod with the people of the land to such an extent 
os to threaten the subversion of botli their nationality and ^ 
religion. By liis efforts these marriages ^re set aside, and 
then tlicrc is an abrupt break in the narrative extending for 
a period of thirteen years. The next appearance of Ezra 
is in connection with a solemn publication of the law hefure 
all the people, and with the celebration of the feast of taber- 
nacles, and with this the record of his life comes to an 
end so far as the books of Scripture are concerned. Con- 
cerning his death there ai‘e several traditions, but none of 
them are tnistworthy. 

By the Jews Ezra is regarded as being the founder of 
the Great Synagogue, a somewhat mythic^ assnnblngo to 
whidi many things are ascribed; as being the compiler 
and editor of the sacred books of the Old Testament, the 
founder of the order of scribes, and the first to institute 
the services of the synagogues. That ho exorcised consid- 
erable influence upon tlie public and religious life of the 
Jewish nation is admitted by all modem scholars, but the 
extent of his labours in connection with the sacred Scrip- 
tures is a matter upon which there exists a wide divergence 
of opinion. 

XZ'EAt BOOK OF» a canonical book of the Old Testa- 
ment, placed in the Englisli version after the Second Book 
of Chronicles, and divided into ten chapters. There are four 
books which bear this title — viz. the canonical hook referred 
to, tlie Book of Nehcmiah, which by the ancient Jews, and 
by the Greek and Roman Catholic chundies, is considered 
as the seednd book of Ezra, and two hooka of Ezra or 
Esdras in the Apocrypha. The first of the two apocryphal 
books contains the substance of the canonical one. with 
many circumstantial additions, and in tho Greek Church 
it is read as canonical. Tho second is of a more mythical 
cliaractor, and is not accepted as inspired by any church, 
though it is frequently quoted in patristic writings. The 
events recorded extend over a period of ninety-one years, 
and the narrative forms a continuation of the Second Book 
of Chronicles. Like tho Book of Daniel it is written partly 
in Hebrew, partly in Chaldee. The Chaldee begins at the 
eighth verse of Hie fourth cliaptcr, continues to the end of 
tho eighteenth verso of the sixth cliaptcr, and reappeara 
again in chap. vii. 12-26. 

Like the books of the Chronicles those of Ezra and Neho- 
miuh are manifestly compilations derived from many sources.. 
Official records, and earlier histories, genealogies, and per- 
sonal memoirs, ore all drawn upon for the purposes of tho 
compiler, the object being to give an account of the re- 
storation of the worship of Jehovah at Jerusalem, and to 
extend the influence of tho priests and Lqvites. The text 
of these books has come down in a somewhat impute state, 
and there are many palpable corruptions in names, numerals,, 
and certain other points. 
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F is a labial sard spirant, bearing tho same relation to 
Us sonant companion V which the letters called ienues, 
Pj hy tj bear to the medim^ b, d, atid having th as its 
relative lingnal. (Those terms are explained under 
Phonology.) It occupies the sixth place in the English 
as in the Latin alphabets As a character it is veiy ancient, 
and is derived from the hieroglyphs of Egypt, through the 
Plimnicians. F was originally the picture of a homed viper, 
the atms of the letter still figuring in the two side strokes. 

The letter F is interchangeable witli ch or h and th, 
and also with p, b, and v, 

1. F in Latin corresponds to h in Spanish, as Latin 
/ormosa, beantifnl; Spanish hermosa; JMm fufftre, to 
fly ; Spanish huir, 

2. F in Latin corresponds to th in Greek, as Latin fera, 
a wild beast ; Greek 

8. F in Latin corresponds to b in German and English, 
Rufrartffere, brechen, to break; frater, bruder, brother; 
/cro, to bear, 

4. F in English and German to p in Latin, as pelli, 
Jell, Jell (comp. ^/«j//monger); ped, fuea, foot; pugnare, 
fechten, to Jtght,"&e» 

5. In English itself / frequently becomes i;, as fox, 
vixen ; and conversely, as five, fifty. It tends to disappear 
in the midst of words, thus hlaford (Old English) be- 
comes lord, wiftnen becomes wimen (women), hafoc 
becomes hawk, 

F is also the symbol of the digamma or van, which 
likewise occupied tho sixth place in the ancient Greek 
alphabet ; for while eptilon is employed as tho nnmcrical 
symbol of Jive, the next letter, as that alphabet is now 
arranged, is the representative of seven. Moreover, this 
position of the digamma will correspond precisely with 
that of vau or waf of tho Hebrew, and of f in tho Latin 
alphabet, two letters of kindred power and form. The 
letter still exists in many inscriptions. 'With regard to 
the power of tho letter, it is now the general and well- 
cstahlisliod opinion that it is equivalent to our own w. 
See Dioamma, 

Ft in music, Is the fourth note of the so-called '^natural” 
scale of G, and the sixth of tho relative minor scale of A. 
It is the sixth of the letters nsed in music. If F is used 
as a keynote, tlie signaturo of the major scale is one fiat 
(Bb), and of the minor scale four fiats (Bb, Ebi Ab, Db). 
The relative minor to F major is D minor (with one flat as 
a signature). Tho note F, 0 being Do or Ut, as in French, 
becomes fa ; this must not be jsonfused with the tonic 
sol-fa use of the syllable fa, however, which signifies not 
only F as the fourth of G, but any fourth of any scale 
whatever. In French F ia fa; F^/a dtSse; Italian, /a, 
fa diesis ; German F, fis, F majc? is in German F dur, 
and F minor F moll. In the ancient Greek music F is 
the tonic of the JEollan mode; in the ecclesiastical system, 
tliat of the Lydian (with all white notes containing Bfi 
therefore). F is used as an abbreviation iox forte, loud 
(/), and fatforUssmo, very loud (/). The bass stave 
is oonstmeted round tho ancient F line (a fifth below middle 
tf), whi<di line bears a modified IStter F, as described under 
OufiF. The Bonnd-boles of violins, &o., are called from 
their duipe/-ho1es. 

WAVUMt BTn ift memorable as the first Bishop of 
Borne (pope^who k known authentically to have sofiered 
martyrdom. He perished in the persecution of the Em- 
peror Dedns, a.p. 249. 


FA'BIUS vu^xrasm, FABIAK OENB. The Fabii 
were a powerful gens or patrician house of ancient Home, 
which became subdivided into several families or branches 
distinguished by their respective cognomina, such as Fabii 
Maximi, Fabii Ambusti, Fabii Vibulani. They were of 
Sabine origin. Gseso Fabius, being qusstor with L. 
'Valerius, impeached Spurius Cassius, 486 b.c., and had 
him executed. For seven consecutive years from that 
rime one of tho two annual consulships was filled by three 
brothers Fabii in rotation. Hiobuhr has particularly in- 
vestigated this period of Roman histoiy. History of 
Rome,” vol. ii.; ^'The Seven Consulships of Fabii.”) In 
479 B.C. the whole house of tho Fabii proposed to leave 
Rome and settle on the borders of the territory of Veil, 
in order to undertake the war against the Veientes. They 
left Rome in a body, mustering 80G patricians, besides 
their families, clients, and freedrnen, and encamped on the 
banks of the Cremera in sight of Veil There they fortified 
themsolvcs, and maintained for nearly two years a harassing 
warfare against the Veientes and other people of Etruria. 
At lost in one of their predatory incursions they fell into 
an ambuscade, and were all killed. (Livy, ii. 48, 60 ; and 
Niebuhris “History on the Veientino War.”) One only of 
the house, Quintus Fabius Vibulauus, who had remained at 
Rome, escaped, and bccaino the parent stock of all the sub- 
sequent Fabii. He was repeatedly consul, and was after- 
wards one of the decemviri with Appius Claudius for two 
consecutive years. M. Fabius Ambustus was consul in 
301 B.C., and again several times after. Ho fought against 
the Hcrnici and the Torquinians, and left several sons, 
one of whom, Quintus Fabius Maximus Rullianus, attacked 
and defeated the Samnites (year 325 b.c.) in tho absence 
and against the orders of his commanding officer, the 
dictator Papirins, who would have brought him to punish- 
ment for disobedience, but was prevented by tho interposi- 
tion of the soldiers and tho people. This Fabius was five 
times consul, and dictator twice. His son Quintus Fabius 
Gnrges was thrice consul, and was the grandfather of 
Quintus Fabius Maximus Verrucosus or Ovlcnla, or (his 
best known agnomen) Cunctator (the delayer). This 
famous man in his first consulate triumphed over the 
Ligurians. After the •Thrasymenian defeat be was named 
prodictator by the unanimous voice of the people, and was 
intrusted with the safety of tho republic. The system 
which he adopted to check the advance of Hannibal was 
by avoiding a general engagement and harassing the enemy. 
This mode of warfare, new to the Romans, acquired for 
Fabius tho name of Cunctator or “ temporizer,” and was 
censured by tho young, the rash, and the ignorant, 
Minnclns, who shared with Fabins the command of the 
army, having imprudently engaged Hannibal, was saved 
from destmetion by the dictator. In the following year, 
however, 218 b.c., Fabins being recalled to Rome, the 
command of the army was intrusted to the consul Teren- 
tins Varro, who rushed imprudently to battle, when the 
defeat of Cannae made manifest the wisdom M the dic- 
tatoris caution. Fabins was made consnl in the next 
year, and again kept Hannibal in check. In B.a 211 
(year 548 of Rome), being consul for the fifth time, be 
retook Tarentnm by stratum, after which he narrowly 
escaped being caught himself in a snare by Hannibal near 
Metapontnm (Livy, xxvii. 15, 16). Fabins died b.g. 208 
at a very advanced age. Many other consuls, Ac., of this 
illnstrions house dignify the bistoiy of Borne. 
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FA'BXUB PZCTOB* aUXNTUS. the historian, was 
descended from Marcus Fabius Ambustus the consul. 
Gains Fabius, one of the sons of Ambustus, was the first 
Fabius called Pictor, because about 804 r.c. he painted 
tiie temple of the goddess of health, which painting existed 
till the reign of Claudius, when the temple was burned 
(Pliny, XXXV. c. 4). From this Caius all the Fabius 
PictorcB descended. 

FABLX (Lat. fahula)^ in its general sense means a 
fictitious narrative, but it also means more particularly a 
species of didactic composition, consisting of a short ficti- 
tious tale, which inculcates a moral truth or precept. As 
such it is sometimes divided into sorts, the parable and 
the Apologue. The parable, according to this division, 
narrates some incident, which, although it may not have 
liappened exactly as the narrator supposes, yet could have 
happened, there being nothing impossible or improbable in 
it. Of this description are many of the parables contained 
in the New Testament. The second species of moral 
fable, called apologue, relates facts which are evidently 
untrue, and cannot have happened — such as animals, or 
even inanimate things, speaking — but which serve as com- 
parisons for the actions of men. Most of the fables which 
are called iEsopian are apologncs, although some are of the 
parable kind ; for example, that of d^sop and the villain 
who threw a stone at him. (Phsedrus, iii. 6.) 

The oldest collection of fables in any European language 
is in Greek prose : they arc the fables attributed to JEsop. 
Babrius made a metrical version of ^sopian fables. The 
fables called the fables of Bidpai or Pilpay arc of Eastern 
origin. See Pilpat. 

Among the Latins, Phsedrus, who lived under Tiberius, 
is the most celebrated: ho professes to have taken his 
subjects from Alsop. Among modern original writers of 
fables, La Fontaine ranks above all writers of this class. 
Among the English Bogcr L'Estrangc, Gay, and Mtiore 
have written the best fables. The Germans have had 
Lessing, Gellcrt, and others; and the Spaniards Yrlarte 
and Samaniego. Among the Italians, Firenzuola, Crudcli, 
Baldi, and Capaccio, in llie sixteenth and seventeenth 
centuries, wrote chiefly translations or paraphrases from 
the Greek and Latin fabulists. In the eighteenth century 
Pignotti, a native of Tuscany, wrote original fables in verse, 
which were published at Pisa in 1782, and have been often 
reprinted since. Bcrtola also wrote fables (Pavia, 1788), 
with an essay on fables. Luigi Fiacchi published, under the 
name of “ Closio,” a collection of fables (Florence, 1807). 
The most successful of late fabulists is the Russian KrilofiT. 

FABLIAU, a popular short metrical narrative much 
in vogue among early French poets, 'and dealing with pass- 
ing events. The fabliaux were generally racy with satire 
and humour, and from them chivalry and church suffered 
much ridicule. The fashion was originally derived from the 
East, whence Boccaccic' and other writers drew many of 
their tales, and f min the fabliaux and their allies the Farces 
modem French comedy may be said to descend. Several 
collections of fabliaux have been made, among which may 
be mentioned that of Barbazaii (published in Paris in 1756) 
and that of Jnbinal (Paris, 1830-48). 

FABBB; count JBAN PZERBB. a French poli- 
tician, was bora in 1755. He was originally an advocate in 
the Pariiament of Toulonse in 1783, was sent as a deputy 
to the estates of Languedoc, and held in succession various 
local offices. Ho quitted France during the Reign of Terror, 
but returned after the fall of Robespierre, and obtained a 
seat in the Council of Five Hundred. He afterwards at> 
tachod himself to the fortunes of Bonaparte, was appointed 
successively president of the tribnnat, commander of the 
legion of honour, a member of the senate, a count of the 
empire, and procurator-genOral of the council. In 1814 
he was one of the first to turn agiunst Napoleon, but 
be joined him once more on bis return from Elba. He 


opposed, however, the proposal' to confer the crown on 
Napoleon's son, and declar^ in favour of the second re- 
storation of the Bourbons. He was restored to Ids place 
in the chamber of peers in 1819, and died of cholera in 
1882. ^ 

FABBIANO, OBNTXLB BZ NZOCOLO DA, one 
of the most distinguished Italian paintenuof the fifteenth 
century, and of the Umbrian school, was bom at Fabriano 
in the march of Ancona, about 1870. He was the scholar 
of a fellow-townsman in painting, known as Gritto do 
Fabriano. Having distinguislicd himself in his own pro- 
vince, his reputation gradually extended itself to the 
greatest cities of Italy, and he executed many works at 
Orvicto, Florence. Siena, Venice, and Rome. He painted 
in fresco and in tempera ; and though he devoted much 
attention to costume and gilding, showed a fine taste, and 
was one of the first to venture to deviate from the Almost 
exclusively formal religious art of his time. His pictures 
are richly coloured and well executed, or sufficiently so to 
draw the well-known compliment from Michael Angelo, that 
his works were like his name — gentile. Ho is styled in 
the register of the cathedral of Orvieto, 1425, egregius 
magUter magistrorum. At Venice he was presented by 
the senate with a patrician toga, and granted a pension of 
a ducat daily, for bis fresco of the victory of the Venetians 
over Barbarossa in 1177, painted in the grand council 
hall ; it fell to pieces through damp about a century and a 
half after it was painted. Gentile had been instructed by 
his father in the physical and mathematical sciences, and 
was as distinguished in the theory as in tlie practice of his 
art. He wrote some books on the origin and progress of 
painting, and on the mixing of colours, Ac., now lost. 
His works arc very rare ; a few may be seen at Fabriano, 
Florence, Milan, and in the Louvre. He died at Romo 
about the year 1450. Gentile da Fabriano, Fra Angelico 
da Fiesole, and Massaccio were the foremost masters of 
the Italian renaissance in painting. 

FABBZ'CZUS, CAZUS, surnamed Luscinuf^ was con- 
sul for the first time in 283 ii.c., when be triumphed over 
the Boil and the Etruscans. Fabricius is one of the 
favourite heroes of early Roman legend. After the defeat 
of the Romans under the consul Lsevinus by Pyrrhus 
(281 B.o), Fabricius was scut by the senate to tlie king 
to treat for the ransom of the prisoners, or, according to 
others, to propose terms of peace. Pyrrhus is said to have 
endeavoured to bribe him by large offiers, which Fabricius, 
though poor, rejected with scorn, to the great admiration 
of the king. Fabricius, being again consul (279 B.O.), was 
sent against Pyrrhus, who was then encamped near Taren- 
tum. The physician to the king is said to have come 
secretly to the Bomam camp, and to have proposed to 
Fabricius to poison his master for a bribe, at which the 
consul, indignant, put him in fetters and sent him back to 
Pyrrhus. Fabricius, having defeated the Samnites, Luca- 
nians, and Brattii, who had joined Pyrrhus against Rome, 
bad the honour of a triumph. Pyrrhus, afterwards retoni- 
ing to Italy, was finally defeated and driven away by 
M. Curias Dentatus, 276 B.o. Two years after Fabricius 
was consul for thb third time. Several instances are 
related of the simplicity of the manners of Fabricius, 
which are conformable to what is recorded of the austerity 
of Roman life previous to the Punic Wars. Fabricius died 
poor, and the senate made provision for his daughters. 
(Plutarch, “Life of Pj^hus;” Livy, “ Epitome,^ xiii., 
xiv. ; Mommsen.) This is not the Fabridns who built the 
Pons Fabricius, now called Ponte QtuiUro Capi, at Rome. 
That was a descendant of the subject of thb article, who 
was sedile in B.a 62. 

FABBZ'ZZO, OZBOL'AMO, commonly eaUad FVi5f i- 
dua ab Acquapendente^ was bora in 1687 in Aequapen- 
dente in Italy, a city near Orvieto. Hb parents, although 
poor, contrived to furabh him with the means of obtaining 
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an excellent education at Padna. He became a pupil of 
l^'allopitis at an early age, and epeedily attracted the atten- 
tion and good-wiU of bis instructor. Ho thus secured 
many peculiar advantages, of which he availed himself so 
well that he was appdnted, on the death of Fallopius, in 
1562, to succeed hhn. 

His reputation as a teacher drew students from all 
parts of Europe, till at length the theatre of anatomy, 
built originally by himself, became so crowded that the 
Venetian senate provided him, in 1598, with another of 
Ample dimensions at the public expense, and at the same 
time added largely to his salary, and granted him many 
exclusive privileges and titles of honour. The fame and 
wealth be derived from his practice as a surgeon were even 
more than equal to what he enjoyed as an anatomist ; and, 
after upwards of fifty years of uninterrupted and well- 
deseiiyed prosperity, he retired from public life the pos- 
sessor of an enormons fortune and the object of universal 
esteem. Yet ho does not appear to have found tho con- 
tentment he sought in his retirement His latter years 
were embittered by domestic dissensions and the unfeeling 
conduct of those who expected to become his heirs ; and he 
died in 1619, at the age uf eighty-two, not without the 
suspicion of poison, at his country seat on tlie hanks of tho 
Brenta, still known as the Montagnuola d*Acquapeudentc. 

Fabricius was the tutor of William Harvey, whoso dis- 
covery of the circulation of the blood was suggested, 
according to his own statement, by the remarks of Fabri- 
ciuR on the valvular structure of the veins. 

He published many tracts on anatomy and pliysiulogy, 
which were collected in one volume folio, and republished, 
with a biographical memoir of the author by Albiuus, at 
Leyden in 1788. The best edition of his surgical works, 
the twenty-fifth, was printed, also in one folio volume, at 
Padua in 1666. His writings are all in Latin, and display 
a considerable knowledge of tho literature, general and 
medical, of that language and of the Greek. 

FABBONl, ANGSILO, born at Marradi on the 7th 
of September, 1782. His family followed the fortunes of 
the Medicis, and have been honourably mentioned by 
Yarchi in his “ History of Florence.” Angelo was sent 
early to Faenza, where he studied under the direction of 
the eminent grammarian Girolamo Fern, to whom he 
dedicated his first literary production, the Life of Faccio- 
lati.” His father's means being very limited, he obtained 
a bursary in the Collegio Romano ; and after a successful 
career he went to Rome, whore he fixed his residence in 
1750, fully resolved never to return home until he had 
acquired a name worthy of his family. There he renewed 
his study of the classics under the direction of the Jesuits, 
and attained sncli a knowledge of Latin that he could 
write orations in that language with perfect facility. His 
style is considered very terse and brilliant, and docked in 
that degance peculiar to the Augustan age. His fame as 
a Latinist and a biographer introduced him to many con- 
temporary celebrities then visiting Rome; and Benedict 
XrV., before whom Fabroni pronounced many Latin ora- 
tions, granted him his protection, and recommended him 
to the celebrated Bottari, who appointed him to the canonry 
of S. Teresa in Trastovere. Through the influence of the 
same pontiff, the Countess Palavicini settled on Fabroni an 
annuity that enabled him to devote his time to the study 
of the Roman law, on which he wrote a very erudite 
dissertation. His lives of the Literary Men of Italy,” 
publiritied in 1766, are cited as models of style. To tills 
work, and particnlarly to the '^life of Lorenzo de Medici,” 
he owed his election to the Academy of La Crusca. Having 
reached the summit of literaiy renown, he died at Pisa on 
the 22nd September, 1808. 

FAWTi^t BOBISBT, the chronicler, was descended 
of a respectable family of Essex. Bishop Tanner says be 
was bom in London. We have no dates of his early life, 


bnt he belonged, as a dtizen, to the Company of Drapers ; 
he was alderman of the word of Farringdon Without ; and 
in 1498 he held the office of sheriff. In 1502, on tlie 
plea of poverty, he resigned the alderman's gown, not will- 
ing to t^e the mayoralty, though he was probably opulent 
at this time, bnt be seems to have considered that tlie 
expenses of tho chief magistracy were too great to be sus- 
tained by a man who had a numerous family. Fahyan 
died in 1512. 

There have been printed flvo editions of Fabyan's 
“ Chronicle.** Tho first w'as printed by Pynson, in 1616, 
and is of gi'eat rarity in a perfect state. The first edition 
had no regular title; the latest is called “The New 
Chronicles of England and France, in two parts, by Robert 
Fahyan, named by himself tho Concordance of Histories,” 
Fabyan was a good Latin and French scholar, and usefully 
translated and compiled his account from the monkish 
chronicles. It mns from Brut, the mythical founder of 
Britain, to the ycai* 1504, and is in prose and wholly in 
English, any quotations being always translated. Though 
not credulous, Fahyau is a good son of tho clmrch, calls 
A'Becket a “ blessed saint '' and Henry II. a “ hammer of 
holy churcli,” &c. 

FACADE, R French term of modern introduction into 
the English language. It expresBes the face or front view 
of an edifice, and is often used in speaking of important 
buildings, as tho fa 9 ade of the Louvre, or the fa 9 ade of 
St. Peter’s at Rome, 

FACS, FACIAXi ANGUB. Scarcely any animal bnt 
man and some of the catarrhiiie apes can really be said to 
liavc a face. The level eyes, separated by the small nose, 
and surmounted by a wall of forehead, the mouth with its 
incisors almost square across, the broad chin, go to make 
up a considerable surface somewhat in one plane ; and this 
surface is covered with the most mobile muscles reflecting 
every shade of expression. In spoakiug of a beauriful 
woman or of a handsome man nine persons out of ton in an 
ordinary w'ay are qualifying the face alone, so exclusive 
is tho attention paid to this part of tlie frame. Half tho 
amusement that a kitten's tricks afford is due to the play- 
ing of such antics with so immovable a face. In the 
article Drawling the muscles of the mouth, Ac., are spe- 
cially considered, and are given, in detail in the Plates illus- 
trating that article ; and in the article Expression of 
Emotion enough will be found to show the wonderful 
superiority of man over other animals in that particular, 
because of the facial arrangement of his skull. 

But in addition to the mnscularly expressive character 
of tho face when viewed fi’om the front, its bony contour, 
and especially its profile, is of no less importance. This 
varies widely in different races of men, and the varia- 
tions depend chiefly on two points, the development of tlie 
cerebral hemispheres [see Brain] and of the jaws. 

The facial angle is an angle of tho face consisting 
of two imaginary lines — tho one perpendicular, or nearly 
BO, and the other horizontal. The former touches the 
most prominent part of the forehead, while the latter 
passes over the meatus auditorius, or opening of tho ear, 
and terminates at the extremity of the alveolar process of 
the upper jaw. It was the iuvention of Camper, a cele- 
brated Dutch physician and naturalist, who, during the 
middle of the last century, wrote an unusually ingenious 
treatise on “ The Physiognomy of Men of different Nations,” 
and conceived the idea which the phrenologists now enter- 
tain, that the degree of intellect wasaccor^ngto the angle 
formed by those two lines. Thus the ancient Gredcs ap- 
pear to have had the largest frontal development and we 
Carib Indians the least. In the same manner, when we 
descend to the inferior animals of creation, we find the 
cerebral angle depressed according to the degree of stu- 
pidity by which the animal is distingnished. Thus the 
annexed outline of the Greek, the Roman, the negro, the 
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monk^, and tho goose inll Oliurtrate the facial angles of 
each, and exhibit the different gradations of cerebral 
depression from the highest to the lowest degrees of 
intellect. 

According to this scale we shall find that the usual 
angle of the mythological gods and heroes of the Greeks 
exceeded the perpendicular line of 90°, which shows the 
opinion the Greek artists entertained of that peculiar de- 
velopment being indicative of high intellect. Tho usual 
angle of Europeans is from 80° to OO** ; that of the negro, 
from 70® to 80® ; and of the monkey and goose, consider- 
ably lower. In all antique busts we find that the ancient 
Greeks are usually represented with very prominent fore- 
heads, at about an angle of 90®, and their gods frequently 
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as high as 100® ; but the facial angle of tho Homans and 
their western successors is represented at about 86®. 

In physiology, the term facial is variously applied ^ 
for instance, the bones of the face (thirteen in number), 
exclusive of the teeth, are called the facial hones. Tho 
three principal divisions of face are tenned the facial 
muscles^ and the nerve with which those muscles are sup- 
plied, and which rises from the lower and lateral parts of 
tho pons varolii, is termed the facial werre. Tho vein 
which passes obliquely across the face, and terminates in 
the inteimal jnguhir, is called tho facial vein, 

FAUCET (fr. facette')^ among lapidaries and jewellers, 
tho name of the little faces or planes which aro ground in 
diamonds and other brilliants. It is by means of the facets 
that the glittering brilliancy of the diamond is produced at 
every change of the face or angle of the facets. In miner- 
JJ-lopy the minute faces of crystals are called facets ; and in 
zoology the compound eyes of insects arc termed facct- 
oyes, each eyelet being a facet. 

FAC TXONS OF TBS C1KCU8. Those arose from 
tho chariot racers of tho Komans being distinguished by 
liveries, as our jockeys are, hut with this distinction, that 
the colours were unchangeable. White contested with red. 
Afterwards, under later emperors, four chariots ran at 
once, and blue and green were added. Poets likened tho 
well-known white, green, rod, and blue of the circus to 
the snows of winter, llu* verdure of spring, the flaming 
heat of summer, and the cooler skies of autumn. Political 
hatreds availed themselves of these factions of tho circus, 
till the word faction took its prc>scnt exclusively political 
colour. Theodoric interposed his imperial authority to 
protect the ** greens ** from tho violence of a consul who 
was a violent blue ; ” and under Anastasius the “ greens,*’ 
mustering in force with concealed weapons, massacred 
8000 ‘Chines ” at a certain festival. In the late-empiro of 
Constantinople “greens” and “bines” are as every-day 
politic^ words as our Whigs and Tories, but always 
retaining their connection with tho circus games. Under 
Justinian the “blues” were high Tories, imperialist and 
orthodox; and proud In the favour of the princo, they 
overawed Constantinople lo such an extent that many 
“ greens ” fled into exile to avdd assassination and robbeiy. 
At last the “ greens” protested in the circus itself at the 
terrible dangers they ran. Tho emperor held a long con- 
versation with them through a herald ; it degenerated into 


an altercation, and his favourite “ bines ” rose and drove 
the “ greens ” from the circus. In the riot which followed 
Constantinople was set on fire and a large part of it burnt, 
including the cathedral of the Holy Wisdom (Sancta 
Sophia). For a brief time JustiAan was dethroned, but 
eventually recovered his throne and hod his rival (Hypatius) 
put to death. Over 80,000 perished in the last and worst 
of the five days of anarchy. Yet even after this terrible 
warning the emperors found it impossible to put down 
those unruly factions, which long continued to afford 
pretexts for frequent disturbances. * 

FACTOR, .a name give to any algebraical expression 
considered as a part of a product. Thus a and 
the factors of the product a (a+a?), or a^-\~ax, ^ also 
4 and 3 are factors of 12. So also I and 12, 2 and 6, 1 J 
and 8, 2 and 2 and 8, &c., aro also factors of 12, whence 
we see that an expression may be resolved into mor« than 
one set of factors. 

FACTOR, a mercantile agent who buys and sells the 
goods of others, and transacts their business on commis- 
sion. He is intrusted with the possession, management, 
and disposal of the goods, and lie buys and sells in his own 
name, in which particulars consists the main dlficrence 
between factors and brokers. Sec Brokek. 

The chief part of the foreign trade of a country is carried 
on through the medium of factors, who generally reside 
at a distance from the merchants or mannfacturers who 
employ them. The common duty of a factor is to receive 
consignments of goods, to sell them, and to make remit- 
tances either in money, bills, or purchased goods in return ; 
and lie is paid by a commission upon tho money which 
passes through his hands. It is usual for a factor to make 
advances upon the goods consigned to him, for which, and 
for his commission, he has a general lieu upon all tho 
property of his employer which may at any time be in 
his bands. 

It is the duty of a factor to keep the goods with which 
he is intiusted free from injmy, to keep a clear account of 
his dealings, and at proper times to transmit it to his 
employer, with information of all the transactions and 
h’abilitics which be has entered into and incurred in the 
course of his employment by whidi his principal can be 
affected ; also to send him advice of all bills accepted or 
drawn upon his credit, and generally to act with fidelity to 
him, strictly observing the letter or tho spirit of his in- 
structions, and, where they are silent, following the ordinaxy 
prudent course of other merchants who deal in like com- 
moditieSj as to time and mode of sale, credit, &c. A factor 
is not answerable in all cases for the safety of the goods in 
his care ; it is sufficient if he docs all that a man of ordi- 
nary prudence would do in the care of his own goods. Ho 
is bound, upon receiving notice from his prindpid, to insure 
the goods consigned to him (provided he has effects of his 
principal in his hands of suffident aifionnt to defray tlie 
preminm), to discharge the duties payable upon the ex- 
portation or importation of the goods, to cause the regular 
and necessary entries to be made at the custom-house, and 
do all other things necessary for the safety and preserva-' 
tion of the goods. 

Wh^o general and unlimited orders are given to a factor, 
he may buy and sell on the best conditions that he can. 
It was formerly a rule of law that a factor had only autho- 
rity to sell the goods of his principal, and that if he pledged 
them tho prindpal might recover them from the pledgee. 
But now fee pledgee of a factor, when he lends his money 
without notice that the factor is not tlie owner of the 
goods, is enabled to retain them for his security; and, even 
when he has such notice, the lender has a lien upon tho 
goods to the same amount as the factor was entitled to. 
And by 5 & 6 Viet. c. 89, a pledge by a pgrson who is 
known to have reedved the goods or documents as the 
agent of the owner for the purposes of sale will be perfectlj 
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valid. See also 24 & 25 Viet. c. 95, 96, and 40 & 41 Viet, 
e. 39. ' 

Wh^ a sale is made by a factor, the principal may 
maintfun an action against the buyer for the prioe, and 
may by notice direct ftim not to pay tho money to the 
factor, which notice the bnyer is bound to attend to. A 
purchase by a factor for his principal renders the latter 
liable to the vendor, though a payment to the factor is a 
sufficient discharge, unless notice to the contrary has been 
^iven by the principal. And this holds good in both cases, 
•even when tlio name of the principal is not disclosed at the 
time of the contract, but is afterwards discovered ; though, 
where a factor conceals the name of his principal and buys 
or sells apparently on his own account, the buyer or seller 
may treat the factor as the principal so far as any other 
liability of the factor may exist to him ; as where a factor 
sclls^ods in his own name, boing indebted to tho pur- 
chaser, tlie latter may set olT the amount of debt due to 
him from tho factor against the price of the goods. 

Tliere is another description of factor who acts under 
what is called a dd credtrt commission, where, for an 
.ndditioTial percentage, bo engages for the solvency of the 
purchasers of the goods consigned to him. [Son Agent.] 
Ill this case, the factor stands in the relation of a surety 
for the persons with whom he deal's on account of the 
•employer, and he is liable to his employer only in case of 
their default. Bd credere is an Italian mercantilo phrase, 
of the same signification as tlic Knglisli word guarantee 
and tho Scotch warrandice. 

When goods are consigned to joint factors, they are 
answerable for one another for the whole. 

The principal may recover against his factor by action 
for the neglect of his duty, or disobedience to his instruc- 
tions, if loss occur thereby; as if he purchases goods at n 
limited price, and fraudulently sells them again for his own 
profit. If a factor, without the orders of his principal, 
exports goods prohibited by the customs laws, and the same 
are seized, the loss is the factor's ; and if he pays money 
without the direction of liis employer, or sells his goods at 
an nndervaluo, or exports goods of an improper quality, he 
IB answerable for the damage. And if a factor exports 
goods of a different quality or kifid from those he was 
•directed to purchase, or sends them to a place other than 
that to which he was ordered to send them, tho merchant 
may refuse to accept them, and may recover from the factor 
any damage bo has sustained in consequence of his neglect. 
The rights and liabilities of merchants and factors arc 
governed by the law of the place in which they are domi- 
•oiled, and any contract which may he made by either of 
them must be governed by tho law of the place where it 
is made ; and these rules are acted upon by the courts of 
justice of eveiy nation. In Scotland the Yford/actor is often 
used to mean the manager of real property, and in that sense 
•corresponds to the English land steward. It also denotes an 
•officer judicially appointed to manage estates, whether real 
•or personal, e.g. Judicial factor^ or factor loco tutoris, 

FAOTOltY and FACTORY ACTS. The name 
of factory was formerly given only to establishments of 
merchants and factors resident in foreign countries, who 
were governed by certain regulations adopted for their 
mutoal support and assistance against the undue encroach- 
ments or interference of the governments of the countries 
in which they resided. In modem times these factories 
have in a great measure ceased to exist, on account of the 
ip^ater degree of security which merchants feel as regards 
both tho justice of foreign governments and the protection, 
iriien needed, of their own country. 

’ The Venetians, Genoese, Portuguese, Dutch, French, 
and English have all had establishments of the nature 
of faotori^ In most instances their proprietors at first 
obtained m privQoge of trading, and afterwards procured 
for the precincts assigned to them some exemption from 


the jurisdiction of the native courts. In that state of 
things tho supreme government of the country whose 
subjects established the factory prepared laws for its 
control and administration, and treated it, in fact, as if it 
were its dependency, though tho sovereignty of tho native 
government was undisputed. 

In its nsnal acceptation the word factory has now a 
different meaning, and is generally applied to any large 
building in which associate labour is carried on. The 
factory system owes its origin to the invention and skill 
of Arkwright ; and it is probable that hut for the intro- 
duction of spinning machinery, and the consequent uecos- 
sary aggregation of large numbers of workmen in cotton- 
mills, the name would never have been thus applied. It 
is iu the cotton-mills of England and America that the 
system has been brought to its highest state of perfection. 
Its chief recommendations over the old system of indi- 
vidual work at home, ore tho subdivision of employment 
according to strength and skill ; the rapidity and ease with 
which persons soon learn to accomplish tho one branch of 
a .manufactnre on which tliey ore exclusively employed ; 
the opportunities vrhich all factories afford of using every 
kind of waste and refuse in some way or another; the 
decrease in the cost of production, and greatest uniformity 
in the articles moimfactnred. But although much may 
be said in favour of the system from a merely politico- 
economical point of view, it must bo admitted that it has 
its serious drawbacks and defects, the most noticeable of 
which are its tendency to make the worker or “hand” 
more or less a human machine, and to widen tho chasm 
between the employer and employed by making it extremely 
difficult for the latter to rise above the position of a work- 
man, on account of the large capital required to establish 
a factory, on however small a scale. Owing, too, to the 
fact that very young persons can often earn as much, or 
even more than their older companions, factory operatives 
are often tempted to enter upon the married state while 
really mere boys and girls ; and nothing is more common 
in the manufacturing districts than for both parents, and 
those of their children old enough to do so, to be employed 
at the mills. Domestic happiness and comfort are thus 
often sacrificed, the younger children neglected, and family 
affection weakened. In fact, to such an alarming extent 
were even very young children formerly employed, with 
scarcely any regard to their health, education, or comfort, 
that from motive^ of humanity the legislature passed 
several statutes for preventing their being tasked beyond 
their strength, to the permanent injury of their constitu- 
tions, and also to regulate their hours of work and promote 
their education. 

The first law enacted for the purpose of regulating 
labour in factories was tlie Act for tho Preservation of 
the Health and Morals of Apprentices in Cotton and 
other Factories (42 Geo. III. c. 78), 1802. This Act 
required the cleansing and ventilation of factories, pro- 
hibited nightwork and excessive labour in tho day, and 
regulated the supply of clothing, and of secular and religious 
instruction to the apprentices. This measure proved in- 
operative owing to the want of the neccssoiy provisions lor 
carrying it into effect, and to its limited application to 
parish apprentices. 

Tho introduction of steam power instead of w^er power 
to move spinning frames and looms gave a great impetus to 
the building of factories, especially in populous towns. The 
evils of excessive labour then became painfully evident. A 
Parliamentary inquiry in 1816 afforded for the first time a 
circumstantial description of the injurious action of factory 
labour on children, and of the grasping efforts of parents to 
derive profit and income from the children's wsges, and led 
to the passing in 1819 of 69 Geo. 111. e. 66. ^hiis Act • 
applied to cotton-mills only, and limited the age at which 
duldren might he admitted into factories, and xeatrieted 
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tho hours of labour to twelve each daj. Several supple- 
mentary statutes were added to this Act, shortening the 
Saturday labour, and stipulating penalties against trans- 
gressors. The further development of factory industry 
and the enormous increase in wool spinning, not then 
subject to any effective legal restriction, were conducive 
towards bringing to light the evils resulting from over- 
work, and an agitation sprung up having for its object the 
passing of a Ten Hours Bill. 

In 1888 another Factory Act (3 & 4 Will. IV. o. 108} 
was passed, which prohibited nightwork to all persons 
under eighteen, and fixed the maximum number of hours 
for chil£en under thirteen at forty-eight per week, and for 
young persons at sixty-nine. This Act provided for daily 
attendance at school of cliildrcn, fur six days* holiday in 
the year, for the medical examination of children, and for 
tho appointment of four inspectors to carry out the law ; 
and applied to cotton, woollen, lihen, and silk mills. Owing 
to difficulties experienced in enforcing this Act, and in 
consequence of a report of the Children’s Kmployment 
Commission, 1843, a further Act to amend the Laws 
relating to lisbour in Factories (7 & 8 Viet. c. 15) was 
passed in 1844. This Act reduced tho working time for 
children between eight and thirteen years of age to six and 
a half hours per day, and placed adult females under the 
same legal protection as young persons. One hour and a 
half was to be allowed for meal times, and all protected 
persons were to take their meals at the same time in the 
day. Parents were required to send their children to 
school for three hours a day, and cnijiloycrs to obtain 
weekly certificates of such attendance. Mill-gearing was 
not allowed to be cleaned while in motion, and all machinery 
was to be guarded. For the purpose of carrying out the 
law, the factoiy inspectors were increased in number, and 
invested, under the administrative control of the home 
Bocrotary, with extensive powers. By this Act the work- 
ing hours of womeu and young persons were twelve per 
day, but in 1847 tho agitators for a Ten Hours Bill suc- 
ceeded in passing an Act limiting the time for labour to 
ten hours a day and fifty-eight hours a week. As the ten 
hours might be taken any time between 5.30 a.ni. and 8.30 
p.m., this law was evaded, and in 1850 a compromise was 
effected by the 18 & 14 Viet. c. 54, wliich reduced the 
legal working day for all young persons and women to 
tho time comprised between 6 a.m. and 6 p.m., and fixed 
tho legal hour and a half for meal times within these 
twelve hours, so that the real working time daring the 
first five days in the week was increased to teu and a 
half hours a day. On Saturday no protected person was 
allowed to work after 2 p.m. This law, by its clear and 
distinct provisions, put a speedy end to tho uncertainties 
and agitation that existed in the textile districts, and met 
with less resistance than had been expected. The em- 
ployers gained two hours a week, sixty instead of fifty- 
eight, and the operatives gained the much-prized boon 
of a Saturday half holiday. Other Acts were passed in 
1858, 1856, 1860, and 18C1, regulating the children’s 
working day, providing additional means of safety against 
dangerous machinery, and subjecting bleaching and dyeing 
works and lace factories to tho Factory Acts’ regulations. 

In 1861 a royal oommission was appointed to inquire 
into those industries not yet under legislation, and to pro- 
pose suitable enactments. This commission laboured with 
extraordinary, diligence from 1862 to 1866, and published 
tho result of their labours in five large volumes. The first 
report was issued in 1668, and consequent upon that report 
the provisions of the Factory Acts were extended in 1864 
to tile manufaeture of earthenware, Incifer matches, per- 
cussion caps, cartridges, paper staining, and fustian cutting. 
^Clauses were added, requiring every fiictory to be kept in a 
cleanly state and to be well jrcntilated, and empowering 
the occupier to ma^e special rules compelling the work- 


man, under penalty of a fine, to observe the conditions of 
cleanliness and ventilation. Fonr other reports wore laid 
before Parliament in 1864-67, containing inquiries into 
150 different trades, revealing a mass of ignorance and 
oppression which startled the public mind, and leading to 
a greater extension of the Factory Acts tW had pre- 
vionsly been dreamt of. 

The Factory Acts Extension Act 1867 (30 & 81 Vict c. 
103) extended the application of the Factoiy Acts to blast 
furnaces, copper and iron mills, iron and brass foundries, 
machine and metal works, india-rubber works, paper 
mills, glass works, tobacco manufactories, letterpress 
printing-offices, bookbinders’ shops, and to any premises 
constituting one trade establishment, where fifty or more 
persons were employed at any manufacturing process. 

In the same session was also passed the Workshop 
Begulation Act, 1867, whereby workshops, or places ether 
than factories, in which any handicraft was can*ied on, 
were made suhjt^ct to provisions similar to those of the 
Factory Acts. It was made the duty of the local authorities 
to enforce this Act in workshops, and they generally shrank 
from the trouble and expense of doing so. In 1871 the 
duty was transferred to the inspectors of factories. 

The passing of these two statutes of 1867, extending as 
they did the principles of the Factory Act to almost every 
kind of labour, was an important epoch in the history of 
factory legislation, and affected the well-being and condi- 
tion of about 1,500,000 persons. 

Restrictions in tho employment of children in agriculture 
were provided for by the Elementary Education Acts, and 
labour in mines is regulated by the Mines Regulation Act. 

In 1875 another royal commission was appointed to 
inquire into tho operation of the Factory and Workshop 
Acts, with a view to their consolidation and amendment. 
This commission recommended that all the Acts, then 
numbering sixteen, should be consolidated into a single 
statute, and the provisions thereof extended to all kinds of 
labour except mining, agriculture, and domestic. The 
commissioners also recommended that the minimum age 
at which a child should be allowed to be employed should 
bo raised from eigl)t to ten. Accordingly the Factory and 
Workshop Act, 1878 (41 Vict. c. 16), was passed, which 
repealed all previous Acts, and consolidated them into one 
comprehensive statute. This Act deals with textile fac- 
tories, non-textile factories, and workshops. A factory is 
a place in which machinery is moved by the aid of steam, 
water, or other mechanical power. The term non-textile 
factory also includes the occupations enumerated in the 
Acts of 1864 and 1867, whether using power or not, and 
includes in addition all unnamed occupations in which 
mechanical power is used. All the unnamed occupations 
in which power is not used, except those especially named 
in the Acts of 1864 and 1867, ai'e defined to be workshops. 

The following is an analysis of tlie regulations of the 
Factory and Workshop Act, 1878, as amended by the 
Factory and Worksliop Act, 1888 (46 Vict. c. 58):— 

Sanitary /Vomionf.— Eveiy factory is to be kept in 
a cleanly state, free from effluvia, to be well ventilated, 
not overcrowded, and to be lime-washed once in fourteen 
months ; means are to be provided to prevent persons being 
wetted in wet spinning, and to prevent the escape of steam; 
and where dust is generated by grinding, glazing, or polish- 
ing, a fan is to be provided for preventing the inhalation 
of dust. The Act of 1888 also provides special sanitaiy 
regulations for bakehouses and white-lead factories. 

Safety and Accidents.— In all factories, Bteam-en|^es, 
wator-wlieols, mill-geaiing, and dangerous xnabhiuerj nmst 
be securely fenced. 

No child, young person, or woman is allowed to dean 
any mill-gearing while it is in motion, or work between the 
fixed and traversing part of any self-acting madiine while 
it is in operation. If any accident occur in a factory 
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which shall canse serious bodily injury to any person 
employed, a written notice thereof must be sent within 
forty>eight hours of the accident to the certifying surgeon, 
who is required to investigate the nature and cause of such 
accident, and report thereon to the inspector. For this 
purpose the surgeon has the same power as an inspector, 
and may enter any room to which the injured person has 
been removed. 

The secrotaxy of state may empower an inspector to 
direct an action to be brought on behalf of the person 
^injured for the recovery of dmages, which are to bo paid 
to the person injured or for his use and benefit, in such 
manner as may he approved of by the secretary of state. 

Employment and Meal Iloure . — It is illegal to employ 
a child under ten years of age in a factory under any cir- 
cumstances. Children between ten and fourteen must bo 
employed either in morning and afternoon sets, or on 
alternate days, or, in other words, for half-time only. It 
is, however, pi'ovided that a child of thirteen years of ago 
may be employed as a young person if he or she has 
obtained a certificate of having attained a prescribed stan- 
dard of proficiency in reading, writing, and arithmetic. 
The Act further provides that the education of children 
shall be in scliools recognized as efficient by the Education 
Department. 

No child can be employed before six in the morning or 
after seven at night, or on any Saturday after half-past one 
iu the afternoon, for any purpose whatever. No child can be 
employed more than six hours and thirty minutes in any 
day, except whore young persons and women work ten 
hours, and notice thereof has been given to the inspector 
of the district, when children may bo employed tlie same 
time on three alternate days of the week ; bat must not 
bo allowed to work on two successive days. 

No young person between fourteen and eighteen years 
of age, and no woman, can be employed in any factory 
except between either 6 a.m. and 6 p.m., or 7 a.m. and 
7 p.m., on the first five days of the week. On Satur- 
days the actual working time must not exceed six hours, , 
but balf-an-hour is allowed for ** clearing up.” The week’s < 
work is limited to fifty-six hours and a half in textile | 
factories, and to sixty in non-textile factories and work- | 
shops. The employment of children, young persons, or | 
women on Sunday is prohibited. 

In textile factories two hoars mast be allowed for 
meals, and no child, young person, or woman can be 
employed for more than four and a ball hours without an 
interval of at least thirty minutes. In non-textile factories 
aud workshops only one hour and a half is prescribed for 
meals, and a spell of five hours is allowed between meals. 
During the meal times no protected person may be em- 
ployed in the factory, or aUowed to remain in any room 
in which a manufacturing process or handicraft is then 
being carried on. 

MoUdayt , — In England and Ireland no child, young 
person, or woman can be employed on Gbristmas Day, nor 
on Good Friday, unless Easter Monday is given as a holi- 
day. In Scotland the Sacramental Fast Day and one 
other day may be substituted. In addition, eight ball 
holidays, or equivalent whole holidays, must be given during 
each year. 

Education of CAtlcfren.— The parent or person having 
any direct benefit from the wages of any child under four- 
teen employed in a factory, must cause such child to 
i ttend dally for one school attendance when working in 
morning and afternoon sets, and for two school attendances 
when working on two alternate days. A school attendance 
is defined to be an attendance of not less than two hours’ 
instmotion in secular subjects. No attendance is required 
on Saturday. A child who has not in any week attended 
school as nqnired, cannot be employed in the following 
until be has made up the lost attendances. 


The occupier of every factory in which a child is em- 
ployed must, on some day appointed by the inspector, 
obtain a certificate that such child has attended school 
during tlie previous week. 

Certlficatea of Fitnest, — A boy or girl under sixteen 
years of age cannot be employed for more than a week 
unless the occupier of the factory has obtained from the 
certifying surgeon of the district a certificate, in the pre- 
scribed form, of the fitness of such child or young person 
for employment. This certificate is granted upon personal 
examination, and records date of birth, educational stan- 
dard, and the surgeon’s opinion that the person examined 
is not incapacitated by disease or bodily infirmity for 
working daily in the factory. Certificates of fitness are 
not required in workshops. 

MUcellaneoui Eeyulationa , — An abstract of the Act is 
required to be hung up at the entrance of every factory or 
workshop, aud in factories a register of children and 
young persons is to be kept. The hours of work are to be 
regulated by a public clock. Children are prohibited from 
working in annealing rooms of glass-works, in metal grind- 
ing and lucifcr-match dipping; and girls under sixteen 
from working in brickyards or salt-works. Meals are not 
to be taken in certain parts of glass, earthenware, lucifer- 
inatch, and lead works. On the other band modifications 
of the Act are allowed in certain manufactures, such as 
hours of work between 8 u.m. and 8 p.m. in various trades; 
overtime for two hours extra or not more than forty-eight 
days in the year, in certain trades where the material 
operated upon is liable to be spoiled by the weather, where 
press of work arises at certain recurring seasons of the 
year, or where the business is liable to sudden press of 
orders arising from unforeseen events. Male young per- 
sons are allowed to be employed at night in blast fnmacos, 
iron-mills, letterpress printing works, glass-works, and 
paper-mills, subject to a weekly change from night to day 
work. 

Government InapectUm . — An office of factory inspectors 
is established in London, the gentlemen composing which 
have power to enter any factory when any person is em- 
ployed therein, and any school in which children employed 
in factories aro educated, and to take with them the 
certifying surgeon and any^peace officer, and to examine 
every person whom they shall find in snch factory or 
school, or whom they shall believe to have been employed 
in a factory within the preceding two months. 

/’ines.— Offences against the statutes are punishable by 
fine, complaints for the enforcement of which must be 
heard and determined by two or more justices. Any per- 
son convicted of having employed any person contrary to 
the provisions of the Factory Act, or of having employed 
a child without a certificate from a schoolmaster where 
required, such person, not being the parent or having any 
direct benefit from the wages of such child, is liable to a 
penalty of £8 for each child or young person so employed; 
and if such offence was committed during the night, to 
a penalty of £5. Parents who neglect to cause their 
cliildren to attend school, me liable to a penalty of £1 for 
each offence. The penalty for not keeping tlie factory in 
conformity with the Act is £10, and W obstructing an 
inspector in the daytime £5, or in the night £20. All 
penalties imposed in pursuance of the Factory and Work- 
shop Act, 1878, are to be paid into her Majesty’s ex- 
dreqner, and carried to the consolidated fnnd. 

The resnlts of English factory legislation have very 
generally commended themselves to sill parties concerned. 
The manafactnrers at first offered resistance to enactments 
which appeared to threaten them witli serious loss, both 
through a diminution of the amount of goods manufadtired 
and an increase of expenditure. The introduction of better ' 
machinery, and the increased steadiness and productiveness 
of labour, have, however, in great measure compensated 
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for the anticipated lose. The beneficial influonces of the 
Factory Acts on the interests of the working classes mani- 
fested themselves in every direction, by improved health, 
longer lives, protection against accidents, regularity in 
system of working and mode of living, education of chil- 
dren, and means of moral and social elevation afforded by 
the shortening of the working days. Other countries are 
gradually adopting the same kind of legislation, and there 
are now Factory Acts of more or less stringency in Franco, 
Germany, Austria, Denmark, Norway, Sweden, and parts 
of Switzerland and British India. 

VAC'XIJmM, in astronomy, arc those brilliant streaks on 
the sun’s surface which are tlie brightest part of it They 
are best seen near the edge or limb ” of tlio disc, and 
more especially near sun-spots (comparatively dark portions 
of the sun’s surface) when in the course of the revolution 
of the orb these approach the limb. The size of these 
brilliant torches (Latin facnla^ a torch) varies from 
1000 to 40,000 of our miles long, and from a mere narrow 
ridge to 4000 miles broad. They arc believed to be pro- 
bably heaped up masses of the incandescent metallic 
vapours which form the sun’s photosjdierc and give us 
light, Just as the spots which they so frequently accom- 
pany may be hollows In that glowing vaporous mass ; and 
it is evident that the same downward rush which would 
scoop out a sun-spot would of necessity pile up faculm at 
its edges. While wo reckon the faculae by thousands of 
miles, wo have often to reckon the sun-spots by millions 
liowever. The outer atmosphere of the sun, enveloping 
the photosphere, is believtid to be highly absorptive. The 
faculae therefore ai*e bright because they pierce partly 
through that atmosphere towards us, and the spots dark bo- 
catise a greater thickness of solar atmosphere buries them. 

FJ&^GSS. The refuse food of the body, after the stomach 
and the intestines have taken up all that they can assimilate, 
accumulates in the sigmoid flexure of the colon or in the 
rectum, and acquires a peculiar odour the origin of which 
is not very clear. The faeces become more and more solid 
in character the longer they are retained in the bowel, but 
n the healthy subject are expelled before they become un- 
manageably hard, by a peculiar contraction of the abdominal 
muscles aided by the peristaltic action of the buw'el. The 
length of time they are retained differs exceedingly for 
various subjects, for various states of health, and for various 
food. The average quantity is about (i or 8 ounces in the 
twenty-four hours. 

The faeces consist of the undigested or chemically 
modified residuum of the food mixed with certain ex- 
cretory matters thrust out by the body itself, as bile, &c. 
Its composition is aliout one part of solid to ratlier less 
than three parts of water. The special excremontitious 
constituents, not derivable from tho food, nor from the 
ordinaiy secretions, as bile, &c., are oxcrotin, exorctolcic 
acid, stercobilin, giving the usual colour, and indol giving 
the characteristic odour. 

FAXN'2A(the ancient Faventid), an episcopal town of 
Italy, in the province of Ravenna, is situated in a well- 
cultivated plain watered by tho Lamone, 20 miles S,W. 
from Ravenna. The Zanelli Canal connects Faenza with 
tho Po di Primaro, or southemmost branch of the Po. 
Faenza is a well-built town, with 3C,042 inhabitants. 
The streets are regular ; there are a fine market-place sur- 
rounded Vby arcades, many palaces, churches rich in paint- 
ings, convents, an hospital, a lunatic asylum, a fine bridge 
on tile Lamone, a tlieatre, and a lyceum. The town-hall 
was formerly the palace of the Manfred! family, and was 
the scene of the murder of Galeotto Manfredi by his wife. 
There are several manufactories of a kind of coloured and 
glazed earthenware, which is called Majolica in Italy and 
•Fwence in France, and wbieh, before the manufacture of 
china or porcelain became established in Europe, was in 
greater repute than it is at present. There are also manu- 


factories for spinning and weaving silk, and some paper 
mills. There are thermal and saline springs in the vicinity. 
Faventia was a town of the Boii, and afterwards a muni- 
cipium under the Romans. Near Faventia Sulla defeated 
the Consul Oarbo and drove him out of Italy. 

FABS, PSTBR VAN DER. See Lbt.t. 

FAF'NUt. in the Norso mythology of the Volsunga 
Saga, is a gigantic worm or serpent, gi/krding splendid 
treasure, and slain by the hero Si'gurd, who 'desired to 
possess the tmasure. By those who adopt the solar 
theory ” os explaining these ancient myths, the treasure is* 
explained to be the sunlight, and Fafnir is the winter cloud 
which hides thorn, or the darkness which swallows them up. 

FAGGING is the name given to a practice peculiar to 
tho public schools of England — that is to say, EtoTi, HaiTow, 
Rugby, Westminster, and Winchester. Its origin is lost 
in antiquity. Each boy of the upper forms lias the piivi- 
lege of making one or two boys of the lower forms or 
classes perform for him such tasks as carrying messages, 
preparing breakfast, and lighting fires, which ser^dees are 
called fagging. In nddlliuii to this duty to a special 
masf.er, the lower boys or fags have also to give attendance 
at all the games of their seniors. The propriety of fagging 
has boon much discussed, and many arguments advanced 
in support and condemnation of it ; but of lato years tho 
practice has been gradually falling into desuetude. 

FAHL^EBZ or FAHli ORB is a name used by miners 
for the mineral tetrahedrite ; it is also sometimes called 
prat/ copper ore. The mineral is exceedingly variable; 
its hardness ranges from 8 to 4*5, its specific gravity from 
4*5 to 5 ; in composition it is normally sulphide of copper and 
antimony, or snlpliantimonite of copper (4CuS+ShaSa), 
but the antimony is sometimes replaced by more or loss 
arsenic or bismuth, .and the copper by iron, zinc, silver 
or mercury — the amounts of the latter metals present 
forming tho grounds for dividing the mineral into different 
varieties. Some of tho argentiferous varieties are suffi- 
ciently rich to be worked for silver. Saxon specimens (from 
Fricberg) have been known to contain over 80 per cent, of 
silver. The ore is found in tolerable abundance in Corn- 
wall, ITungary, Tyrol, California, Mexico, and Bolivia; the 
argentiferous varieties in Saxony, the Harz Mountains, Chili, 
and in the state of Arkansas. The name tetrahedrite was 
given to the mineral from tho fact that the predominant 
ciystal form is tho tetrahedron (of tho cubic system). Fahl 
is a German term for the ore, and the word means paU or 
light coloured. 

FAHLUN. See Falttk. 

FAHR'BNHBXT, GABRZBL BANXBL, inventor of 
the thermometer hitherto generally used in England, but 
now giving way gradually to the more logically divided 

centigrade,” was bom at Dantzic in 1686. He travelled 
in Germany and England, and was elected a follow of the 
Royal Society in tlie latter country in 1724. He died in 
Hplland, where he finally settled, in 1736. In 1720 he 
bit on the happy idea of using mercury instead of spirits 
of wine in the thermometer, to the great improvement of 
the accuracy of that instrument. He mixed ice and salt 
to get an intense cold, and took this as his zero-point-— the 
freezing-point of water is 82 of his degrees above this, and 
the boiling-point 212. There are therefore 180* between 
the two. The same space is divided into 100* by the 
centigrade scale of Celsius, therefore 9* Fahrenheit equal 
6* centigrade. In converting from one scale to the other 
the 82* Fahrenheit below freezing-point must bo added or 
deducted as the case requires. 

Fahrenheit also constructed a barometer useful for 
measuring high pressures, as the height of the column of 
mercury is much reduced. The instrument consists of a 
long tube bent several times, the lower curves J^ng filled 
with mercury and the higher with coloured water. The 
pressure is read by the sum of the differences of level of 
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the mercury in the lower enrves, diminished by the sum 
of the diffe rences of level of the water in the upper carves. 

FAXSNOB or FAYXNCIS is a variety of painted 
and glazed pottery made originally at Faenza in Italy, 
whence its name. Tlfb enamel was particularly white and 
fine, and the colouring soft and well harmonized. The 
drawing is usually very good. The fine Henri II. Fayence^ 
of which so little remains, is mentioned in Cubahio Aut. 
Faience was often used as almost synonymous with 
enamelled pottery in general. See Majolica. 

FAINEANTS, HOIS. The later kings of the great 
Frank Merwing (Merovingian) dynasty received this name 
of “do-nothing kings n4aHt)y as they had completely 
snnk under the domination of the mayors of the palace. 
Clovis 11. and ton sncccssors nsnally receive this contemp- 
tuous designation. The row faineants wore snperseded in 
730*by Popin, mayor of the jialace, seizing the title of 
king as well as the power. Tlte dynasty of the Karlings 
(Carlovingian), so called from Popiii’s son Karl, afterwards 
the Emperor Charles the Great, followed the Merwings ; 
and they in turn were followed by the Capets in 1*87. 
But it is worth remark that Louis V., the last Karling, 
received the same nickname of roi faineant when Hugh 
the Great, count of Paris (the first Capet), ruled in Lis 
puppet’s name, as the first Karling had done in that of 
Childcric III., last of tlie ^Icrwings. 

FAINTING or SYNCOPX arises from a sndden 
failure of the action of the heart, 'i'his may be brought 
about by causes which act directly upon that organ, such 
as organic disease, compression of the chest, excessive 
heat, &c. ; by causes acting through the nervous system, 
such as the emotions of fear, joy, grief, or the influence of 
severe pain; and from the condition of the blood, as in 
nnromia, or its loss in hsemorrhage. The indications of a 
fainting fit to a bystander are usually the appearance of 
a sudden pallor, the loss of power over the limbs, a rolling 
of the eyes, while the eyelids tremble or close, the face 
bocomea pale and still, the pulse fails, b(;coming weak, 
small, and frequent, the respiration is irregular and feeble, 
and there is a loss of consciousness. 1'ho patient is 
generally at the same time personally conscious of a feel- 
ing of faintness, followed hy sickness or giddiness; there 
comes an indistinctness over the sight, hearing fails, or 
there is a “drumming” in the ear, and everything seems 
as if swimming or going round, while consciousness fades 
away. 

It is easy as a rule to distinguish an ordinary fainting 
fit from an attack of epilepsy of the severer kind, but the 
symptoms of epileptic vertigo, or petit maly are often very 
similar. The latter, however, is usually more of a spas- 
modic character, and the loss of consciousness is sudden 
and distinctly marked. In hysteric seizures the patient, 
instead of burning still and pulseless, usually laughs, 
cries, or screams, and has a full strong pulse. 

Fainriug is most common in young adults, especially 
young females. Its occnrronco is favoured by anything 
that tends to ill health, more especially anocmia or poorness 
of blood. A fainting fit may he induced by fatigue, want 
of food, any sudden strong impression on the nervous 
system, or the effects of a hot close atmosphere. In some 
constitutions vexy little serves to bring about fainting, and 
there are some persons to whom the sight of blood, of a 
noxious or disgusting insect, or even the hearing the 
acoonnt of an accident, operation, &c., will bring on an 
attach 

In the treatment of fainting it is necossaxy to remove 
any exciting cause where tins is possible, and to endeavour 
to restore the action of the heort If the patient has 
fallen the body and limbs sliould be stnUghtened out, the 
head sfaoi^d be laid low, and an abundance of cool fresh 
air should be admitted. Any tight article of dress should 
be loosened so as to remove pressure from the neck, cliest, 


and abdomen. A little cold water may be sprinkled upon 
the face, or a current of cold air may be directed upon it 
by fanning, &c. Smelling salts, sal-volatile, camphor, or 
any strong perfume may be applied to the nostrils, and 
this will often of itself restore consciousness. \^ere 
these measures fail friction of tlie body and limbs may be 
resoi*tod to, or artificial respiration may be tried. As soon 
as consciousness returns and the patient is able to swallow, 
a little cordial stimulant should be administered, such as 
alcohol in the form of brandy or other spirit (either neat 
or mixed with water), sal-volatile, or chloric ether. The 
patient should not too hastily assume the erect posture or 
a return of the fit may bo induced, and rest, and if possible 
some stimulant or nourishraent, should be t^en before any 
active exertion is undergone. 

Where fainting occurs without any perceptible cause a 
medical examination should be sought, as it is sometimes 
the first indication of serious disease. Where it arises 
from debility attention must he directed towards tJie im- 
provement (jf the general health. 

FAXOUBf' or FAYOUM^ a province of Eg 3 rpt to the 
west of the Libyan ridge, which bounds the valley of tlio 
Kile on the west. About 12 miles N.W^. of Benisouef 
lliere is a depression in the ridge about (i miles in length, 
wlilch leads to the plain of Faionm. This plain is of a 
circular form, about 40 miles from K. to W. and about 30 
from N. to S. The northern and north-westwn part of it 
is occupied by the lake called Birket el Koronn. A range 
of naked rocks bounds the lake to the north, and joins 
towards the cast the Libyan ridge, which skirts the valley 
of the Nile. To the we&t and south the phun is bounded 
by lower hills, which divide it from the Libyan Desert. All 
the part west of Nezleh is ai‘id and sandy, and inhabited 
only by a few nomad Artihs. It is calculated that the 
land suBceplible of cultivation in the Faioum is about 450 
square miles. The eultivated part is superior in fertility 
to every other province of Egypt, and this advantage it 
owes to the system of irrigation by small rills which are 
fed from the canals. In addition to corn, cotton, and the 
other cultivated plants, it produces in abundance apricots, 
figs, grapes, olives, and otljcr fruit trees, which thrive here 
better than in the valley of the Nile. A vast quantity of 
roses also grow in the Faioum, and this district is cele- 
brated for making rose-water, which is sold at Cairo and all 
over Egypt. 

South of the Faioum there is an opening through the 
hills into a smaller circular plain with a small lake called 
Birket el Garaq, which has one or two hamlets on its banks. 
A small stream from the Bahr Yussouf runs into it. 

There are numerous ancient ruins in Faioum, among 
others some that are supposed to be those of the famous 
labyrinth described by Herodotus (lib. ii. s. 148). Upon 
the banks of a lake that is said to be the ancient I^ke 
Moeris stands the capital of the province, Medinet-el-Faionm, 
on the bite of the ancient capital, called successively Croco- 
dilopolis and Arsinoc. 

FAIR, an annual or fixed meeting of buyers and sellers 
(from the Latin ferimy public festivals or holidays). 
Anciently, before any. fionrishlng towns were established 
and the necessaries or ornaments of life, from the con- 
venience of communication and the increase of provincial 
towns, could be procured in various places, goods and 
commodities of every kind were chiefly sold at fairs, to 
which, as to one universal mart, the people resorted 
periodically, and supplied most of their wants for the 
ensuing year. Worton, in his “ History of Engli^ Poetry,” 
has given us a curious account of that of St. Giles Hill or 
Down, near Winchester. As late as 1512, as yire learn 
from the Northumberland Household Book, fairs still con- 
tinued to bo the principal marts for purchasing necessaries* 
in large quantities, which are now supplied by tliQ numerous 
trading towns. 
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In Europe fairs are generally held for the sale of goods 
in which there is a frequent change of fashion, for the sale 
of catUe, or solely for pleasure. Provisions are seldom sold, 
except in plaees on the outskirts of civilization. The 
greatest fairs in the world are the Easter and Michaelmas 
fairs at Leipzig and those of Frankfart-on-the-Main in 
Germany. Next in extent and duration comes the fair of 
St. Peter and St. Panl at Nijni Novgorod in Rnssia, which 
is frequented by abont 200,000 buyers and sellers from 
difierent parts of Europe and of Northern and Central 
Asia ; and it is said that commodities to the amount of 
£4,000,000 are annually disposed of. 

Great fairs are also periodically held at Brunswick in 
Germany, Pesth in Hungary, Beaucaire and Lyons in 
France, Tanta in Upper Egypt, Mecca in Arabia, and 
Hurdwar in India. 

The fairs in Britain are gradually decreasing in number 
and importance, those really of use being chiefly for the 
sale of cattle and of the aimual produce of pastoral 
districts. The prevalence of good roads, railways, the 
impi'oved communication between towns and villages, the 
increase of populons towns, and other results of advanced 
civilization, have rendered them, in a mercantile sense, 
unnecessary; and even the 'pleasure fairs arc fast becoming 
extinct. 

FAIRFAX SIR THOMAS (afterwards Lord Fair- 
fax), general of the rarliamontary army in England during 
the Civil War in the reign of Charles 1., was the son of 
Ferdinando, lord Fairfax, and was horn at Denton , near Leeds. 
Ho went to St. Juhn^s College, Cambridge ; but being in- 
clined to military employment, as soon as he left college 
enlisted in the army of Lord Vere, and served in Holland. 
In 1042, when the Civil War broke out, ho accepted a commis- 
sion under his lather, who was general of the Parliamentaiy 
forces in the north. Fairfax soon distinguished himself. 
He raised the siege of Nantwich, in Cheshire, defeated the 
forces under Colonel BclJnsis, governor of York, proceeded 
into Northumberland, and thus enabled the Scots to march 
southwards, and in conjunction with them fought the 
memorable battle of Marston Moor (2nd July, 1644). 
Before Hclmsloy Castle, which ho afterwards besieged, ho 
received a wound in his shoulder that caused his life to be 
despaired of. When the Karl of Essex ceased to be Par- 
liamentary general, Fairfax was appointed his successor 
(January, 1644-45), and Cromwell his lieutenant-general. 
The decisive battle of Naseby was fought 14th June, after 
which Fairfax possessed himself of Bath, Bristol, and other 
important posts in Somersetshire. When he returned to 
London, in November, he was publicly thanked for his 
services, and j’ceeived from the Parliament a jewel of great 
value, set with diamonds, together with a considerable 
grant of money. The payment of the £200,000 to the 
Scottish army, in consideration of which they delivered up 
the king, was intrusted to Fairfax, who marched northward 
for this purpose. 

In 1647 he was mode Constable of the Tower, and in 
the following year, at his father’s death, ho inherited his 
titles and estates. In December he marched to London, 
menaced the Parliament, and quai'tercd himself in the 
palace of Whitehall. He was named one of the king’s 
judges, but refused to act ; and he was voted one of the 
new conncil of state (February, 1648-49), but refused to 
subscribeNthe test. He continued in command of the army 
until June, 1650, when upon the Scots decloring for the 
king he declined inarching against them, and consequently 
resigned his commission. He now remained in comparative 
retirement until his death, in 1671. 

FASVORDii a market-town of England, in the county 
of and 2d miles EJS.E. from GJoncester, and 95 miles from 
fLondon by the Great Western Railway, is situated on the 
banks of the Caine. The town consists of two streets 
neatly and regularly built. It has a free school, a lunatic 


asylum, and other charities. Fairford is celebrated lor the 
beauty of its church, which was built in the reign of Henry 
VII. It has twenty-eight windows of painted glass, being 
the most valuable and unique examples of the art of glass 
painting to be found in England. T^e vioissitudes of three 
centuries have left some of them rather mutilated, but on 
the whole they are in wonderfol preservation. Population 
of the parish, 1525. 

FAIRIBS* a race of supematnral beings created in 
the lively imaginations of our ancestors. The subject is 
a peculiarly intoresting one, not only for the insight its' 
study affords into the thought and knowledge of past 
times, but because it has given rise to some of the most 
beautiful and graceful literature in existence. The belief 
in fairies is peculiar to Europe, and is one branch of the 
great Teutonic conception of a whole people of elves filling 
earth and air, but usually luvisible to mortals. [See Ec: 4F.'| 
The word fairy is simply the French equivalent for elf-lond. 
In rocky barren countries, or those subject to mists and 
fogs, the fairies are fonnd to be beings rather opposed to 
man, leading him to death, carrying away his children, 
and substituting fairies to plague' the nnfoitunate parents; 
while in gentler countries, such as England, they take tlie 
form of tiny beings of both sexes in human shape, fabled 
to haunt houses in companies, to reward cleanline.S8, to 
dance and revel in meadows In the night-time, and to play 
a thousand pranks. Both sexes are represented generally 
as clothed in green, and certain circular appearances occa- 
sionally seen in pastures and on heaths are supposed to be 
the traces of their tiny feet, which remain visible on the 
grass for a long time after their dances; those are still 
called Faiuy Rings or circles. 

The reader who would look further into fairy mythology 
may consult Sir Walter Scott’s Essay on the Fairy Super- 
stition,” in the “Minstrelsy of the Scottisb Border;” 
Keightley’s “ Fairy Mythology ” (1860) ; “Hozlitt’s Fifiiy 
Tales, &C., illustrating Shokspeare” (London, 1875); and 
“ Ritson’s Fairy Tales, with Dissertation on Pigmies,” edited 
by Hazlitt (London, 1875). 

FAIRY RINGS are bare circles with a circumference 
of dark-green gross, fiequently to be seen in pasture-land. 
They are due to the growtli of a mushroom-like fangoe 
(^^raWctis arcades^ Ac.), the spawn of which spreads from 
its original position in a circle all round, killing the grass 
by absorbing all the nourishment in itself. The decay of 
the agaric forms a good mannre, so that the ground upon 
which it falls produces green and vigorous grass, strongly 
contrasting with the bare circle. The spread of the spawn 
may go on for many years, so that fairy rings may be of 
very ancient date, and may be visible on a bill-side from a 
considerable distance. In former times the popular super- 
stitiou was that these rings were formed by fairies’ dancing. 
In 1675 a paper was read before the Royd Society ascri^ 
ing these rings to electricity, and anotlier in 1607, by 
Dr. Wollaston, propounding “chemical causes,” a view sup- 
ported by Professor Way at the British Association in 1846. 
De Candolle proposed an “ excretoir theojyr; ” but none of 
these were considered satisfactoiy. From 1851 up to the 
present time Messrs. Lawes, Gilbert, and Warrington have 
contribnted occasional papers to the Journal of the Rojfal 
AgricuUvral Society^ which have led to the general adop- 
tion of the “ nitrogen theory.” The fairy-ring eon- 
tain nitrogenous compounds to the amount of one-&ird of 
their dry substance, the ash beiug rich in potash and' phos- 
phoric acid. The source of nitrogen in the fungi was at 
first supposed to be the air, but It is now established satis- 
factorily to be the soil. Experiments were made at Roth- 
amsted, and samples of soil were taken within a faiiy ringr 
Immediately upon it, and outside. The analyses of thsse 
showed that the lowest percentage of nitrogei^ oconrrsd 
within the ring, a higher peroenta^ under the rmgi and a 
higher still outside it. 
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FAXfB» a term which is need in the Now Testament 
with varions meanings. It is most frequently employed to 
denote the personal trost of the soul in God and in Christ 
for the blesrings of salvation, as in Bom. iii. 26. In some 
passages it means trutafulness or fidelity ; in this sense it is 
applied to God in Bom. iii 3, and is induded among the 
graces whidi are to be obtained and cherished by those 
who are alread/ Christians, as in Gal. v. 22 ; Titus ii. 10. 
In one passage at least it means proof or evidence, the 
words given assurance'* in the Authorised Version for 
*it in Acts xvii 81 being literally, as in the mar;^, offered 
faitli," and in another the consdentious conviction of duty 
(Bom. xiv. 28). In a more general sense it is applied to the 
gospel itself (Gal. L 28 ; Jude 8); and in the familiar exposi- 
tion and illustration given in Heb. xi. it signifies the prac- 
tical apprehension of spiritual and divine things which 
underlies all true religion — the grace in which belief, trust, 
and obedience are all combined. 

In theology also the word is used in various senses, and 
metaphysied divines speak of miracle-working faith, a 
grace peculiar to the early church; of temporary faith, such 
as that symbolized by the seed sown in stony places or 
among thorns; historical faith, which accepts the sacred 
writings on suitable evidence; and saving faith, tlie gift of 
the Holy Spirit It is also defined according to the dis- 
tinctive peculiarities of diflerent schools of theology, though 
nearly all seek to reconcile or to defend their definition by 
the words of Scripture. Thus in a widely used Boman 
Catholic catechism, faith is described as being a auper- 
natnral virtne, by which we firmly believe all that God 
teaclies us by his church, and we submit our understanding 
to this teaching, because God cannot deceive us," and the 
first sin against faith is declared to be a refusal to believe 
the teachings of the churcli. In many Protestant manuals 
a similar definition may be formed with the word Bible ” 
instead of church,” as in the following Faith denotes 
the credit we give to the declarations of God, or to the 
evidence of the facts or propositions presented to us in the 
Bible.*’ Again, while among Evangelicals the chief stress 
is laid upon the element of persomd trost upon Christ us 
the Saviour, liberal Christians and Unitarians dwell more 
upon that aspect of faith which regards it as a sphitnal 
apprehension of divine things. 

FAlBABAB'v a division, district, and town of British 
India, in Oudh, under the jurisdiction of the lieutenant- 
governor of the North-west Provinces. The division (which 
comprises the three districts of Faizabad, Gonda, and Bah- 
raich) has an area of 7118 square miles, and a population of 
8,000,000. The district (which carries on an important 
trade with the cities of the north-west) has an area of 
1649 square miles, and a population of 1,000,000. The 
town of Faizabad, which is the administrative headquarters 
of both the division and the district, is situated on the left 
bank of the river Gogra, 78 miles east of Lucknow, and has 
a veiy active trade in the agricultural produce of the dis- 
trict. It is a large station on the Oudh and Bohilkband 
Bailway, and also a military oantonment. The great ma- 
jority of the inhabitants of Faizabad are Hindus. 

FA'SXNHABEt diatingnlsbed from other places of the 
same name as Fakenham Lancaster, is a market-town of 
England, in the county of Norfolk, 24 mUes N.W. from 
Norwich, and 189^ from London by the Great Eastern 
Bailway. It is situated on a pleasant declivity near the 
river Wensum, which is spanned by a handsome bridge of 
three arches. The choroh is handsome and commodious, 
and was thoroughly restored in 1864. There is an ancient 
msirket-orosB. A oom-market, held on Thursday, is one 
of the largest in the county; and there are some large 
floor mills, a brewery, and malt-houses in the town. Popu- 
lation, 2^6. 

FAJCB', an Araldo word mesidng poor, which is 
applied to the aseetioB of several parts of the Eastern 


world. In . this sense it is synonymous with the Persian 
word derviih* The word fakir is dbisfiy used in Hin- 
dustan. 

FALAISli, a town of France, in the* department of 
Calvados, 20 miles S.£. from Caen, on the Ante, a feeder of 
the Dive. It stands on very uneven ground, and is divided 
into three distinct parts — the suburb of Guibiay, which is 
built on the top of a hill; the town itself, which occupies 
the slope ; and the faubourgs of Val d’Ante and St. Laurent, 
which are situated on the low ground. The churches of 
St. Laurent, St. Gervais, and Guibray, the hospital, the 
pnblic library, and above all the ancient castle, which con- 
tains the apartment wherein the Conqueror was born in 
1027, are the most remarkable buildings in the town. The 
castle is a grand and picturesque ruin, occupying a com- 
manding position at the extremity of the 'town, where the 
platform is cut into a narrow promontoiy by gullies which 
isolate it on three sides, rendering it a place of great 
strength. From its walls there is a fine view into the 
Val d'Ante, so called from the small stream which runs 
through it, crowded with mills and tanneries. It was 
while gazing upon this scone, according to the tradition, 
that Duke Bobert, the father of the Conqueror, first espied 
Arlette, the tanner's fair daughter, washing in the stream, 
and became at one so smitten with her charms, that he 
made her his mistress, and continued faithful to her until 
death, after which she became the wife of Her! win of 
Couteville and the mother of Odo, the fighting bishop of 
Bayenx. Near it stands a very fine monument of William 
the Conqueror, which, though commenced in 1851, was only 
finished in 1875. Falaise has tribunals of first instance 
and of commerce, a college, and a population of 7988. 
Cotton, hosiery, bobbinet, and coarse calicoes are manu- 
factured ; there are afso tanyards, paper mills, dye-houses, 
and bleaching establishments. Falaise derives its name 
from its situation on a rock bordering on a precipice oi 
fidaiie. In the suburb of Guibray some famous fairs are 
held, which are said to have been established by William 
the Conqueror. 

FALCON, a name with a very ill-defined meaning. 
The largest and most important family of the order 
Accipitres, or birds of prey, is the Falconid^, which 
are often popularly called talcons or hawks. This large 
family, whitm contains nearly every bird of prey except 
vnltures and owls, is necessarily split up into a number of 
smaller groups or subfamilies, one of which is the Fal- 
coninoe, containing the genus Falco and several allied 
genera. This subfamily contains the true or noble fal- 
cons, as they were formerly called, from the circumstance 
that nearly all the species of birds employed in the favour- 
ite ancient diversion of hawking or Faixonrt belonged 
to this group. By falconers the name falcon is given 
technically only to the female of the birds employed in 
this sport, as being larger and more powerful than the 
male ; generally, indeed, it was exclusively applied to the 
female of a single species, the Peregrine. 

The true falcons are distingnished by having the mar- 
gins of the upper mandible not merely sinuated, but armed 
with an acute tootli on each side not far from the apex. 
Their wings are pointed, and the second feather in the 
wing is the longest; hence they are known as long-winged 
hawks or falcons. The other species of the family Fal- 
conidn were denominated igntAle birds of prey, partly 
from their deficiency of courage as oomparod with the 
true falcons, and pakly from the intractability displayed 
by most of them, which rendered them unfit for the pur- 
poses of the falconer. The true falcons well deserve the 
epithet noble thus applied to them. There is an elegance 
in their port and a boldness in their aspect which dlstin- 
gnish them at a glance from roost other birds of prey, ’ 
while thmr astonishing power of flight and great muscular 
strength render them the types of predaceous birds. 
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Tho species of falcors are numerous and well distri- 
buted. The falcon par the Pkukokink, has 

an almost world-wide distribution. It was formerly 
abundant in Great Britain, but is now fast diminisliing in 
numbers. Other British falcons are the GriiFALCON, 





Peregrine Falcon {Faleo peregtinua). 


Merlin, Hobby, Kestrel, each the type of a little 
group with representatives from foreign clitnes. 

FAX.CONEB. WILUAM. was bom at Edinburgh in 
1782. When young he served on board a merchantman, 
and was afterwards second mate of a vessel in the Levant 
trade, which was shipwrecked on the coast of Attica, liim- 
self with two others being tho only survivors. This event 
formed tho groundwork of tho famous “ Sliipwreck,” which 
poem he published in 1762. The notice which the poem 
received enabled him to enter the navy as a midshipman 
in the Royal George. After some other appointments, he 
became purser to the Aurora frigate, and was lost in her 
during tho outward voyage to India In tho winter of 1769. 

FAltCOM'XDi& is a family of birds of prey (Acoi- 
riTRRs). In this family the destructives power is at its 
maximum. Wc find in the birds composing it natural 
instruments for striking, trussing, and rending their 
prey, combined with a power of flight and strength of 
limbs equivalent to the necessities of the case, whether the 
prey be aerial or terrestrial. Of these natural weapons, 
tho head and foot of the peregrine falcon afford an apt 
illustration. 

The bill is stout, hard, hooked, with the upper mandible 
often toothed and furnished at the base with a cere, in 
which the nostrils are pierced. The eyes are overshadowed 
by protecting brows ; the head and neck are clothed with 
feathers ; the toes are large and strong, and armed with 
powerful hooked claws, which, though not retractile, as in 
the beasts of pr^ [see Felid^], are nevertheless capable 
of being elevated at pleasure, so that their sharp points 
may be kept unworn and unbluntcd. From this circum- 
stance tho daws of falcons, when sitting on stones or 
large branches of trees, have often a cramped appearance. 
Tho powqr of flight is very great; the pectoral muscles 
are extremely voluminous, and the keel of the stemnm is 
singularly deep ; the shoulders are kept wide apart, and 
supported by strong daviclos, and a furculum^ or meny- 
thougbt, of great toeadth and stoutness, and of a boldly 
arched form. The winga are ample, generally long, and 
the qmll-feathers firm and rigid; the tail is broad, and its 
feathers resemble in character the qidll-feathers of the wings. 

** Of all the senses that of sight is tho most acute. In 
no genus of birds are the powers of vision more wonderful 
than in the falcons* Elevating themselves, as they occa- 


sionally do, into the highest regions, it is necessary Uiat 
they should perceive objects at veiy different distances, 
and in various directions ; added to which, the rapidity of 
their flight renders extreme keenness of eye essentiid. 

In ilie habits and mode of life a* the Falconidn, there 
is a much gi*eater vaiiety than is observable in the vul- 
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Head and Foot of Peregrine Falcon. 

turcs. Some of them feed almost exclusively upon birds 
and mammals ; othors ui)on snakes, frogs, and other rep- 
tiles. Others, again, arc fishers by profession; while a 
considerable number, especially of the smaller species, 



The Kite {MUmu ietUua). 

derive a great portion of their nourishment from Inseets. 
A few are habitual carrion-eaters. Thrir modes of eatehing 
prey are also greatly diversified. SomO hover In the air, 
or sail slowly along nntil their victim appeaie in 
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when they dart down upon it with the rapidity of light- 
ning ; some pursue their prey with the greatest ^rtinaelty, 
until they get an opportunity of seizing it with their mur- 
derous talons ; while others haunt woods and thickets, and 
appear to lie in waiting for their food. The nests, usually 
ve^ rude, are placed among rocks or in tall trees, in 
almost inaccessible situations. The eggs are few in num- 
ber, from two tB five, which are almost always of a white 
colour, spotted with reddish-brown. The females are 
generally larger than the males, but inferior to them in in- 
tensity of colour; and the young birds pass through several 
changes of plumage before attaining their adult dross. 

The Falconidn are a very large and widely dis- 
tributed family. They may bo divided into the follow- 
ing subfamilieft— Polyborinse (Caracabab), Accipitrins 
(IIawks), Buteoninse (Buzzards), Aquilioss (Eagles), 
Val^oninsB (Falcons), Pandionine (Ospreys). Some of 
the genera included in the above subfamilies are noticed 
separately, as. Goshawk, Harpy, Honey-Buzzard, 
Kestrel, Kite, &c, 

FALCONRY or HAWKING, the art of training 
and fiying hawks to take other birds. Julius Firmicus, 
who lived in tlie middle of the fourth century, is tho first 
Latin writer who speaks of falconers and the art of teach- 
ing one species of bird to fly at and catch another. The art., 
however, had been, in all probability, practised in tho East 
from remote ages, whence it certaiuly came to Europe. 

From the Heptarchy to the time of Clinrlcs IL falconry 
was the principfU amusemcmt of our ancestors in England. 
A person of rank scarcely stirred out without a hawk upon 
his wrist, which, in old illuminations and upon ancient 
seals, is the criterion of nobility. Harold, afterwards king 
of England, is thus represented in the Bayeuz tapestry, 
when visiting tho court of William, duke of Normandy. 

Florence of Worcester (4to edition, 15H2, p. 310) states 
that King Alfred hod his falconers among the persons 
whom he encouraged for their skill in different professions; 
and a metrical treatise on the art of falconry, still extant, 
is ascribed to King Edward the Confessor. 

In Domesday Book the practice of falconry is illus- 
trated by numerous entries. In several places we find a 
sum, no less than ten pounds, made the optional payment 
instead of finding a luiwk (Domesd, tom. i. folio 184, 
b. 172, 230); and once at Worcester (tom i. 172) 
a Norway hawk is specified. Eyries, or places destined 
for the breeding or training of hawks, are entered in tho 
survey in Buckinghamshire, Gloucestershire, Worccster- 
sliiro, Herefordshire, Sliropshiro, and, more frequently than 
in other counties, in Cheshire, as well as among the lands 
between the Bibble and the Mersey. 

Nor were hawks less prized at subsequent periods. 
According to Maddox C^&st Exebeq.,” i. 273), in the 
14 Henry II., Walter Onot, one of the king’s tenants, 
rendered his rent at the exchequer in tlircc hawks and 
tliree gerfalcons. King John had also his hawks; and 
upon the Patent Roll of the 34 Henry IIL a copy occurs 
of the letter which the king sent in that year to the King 
of Norway for hawks. Bray, in the “ History of Surrey,” 
relates a curious anecdote of Homy IIL’a anger with one 
Roger Bolet, who by reason of aomething he had done or 
omitted about a spar-hawk, was disseised of all his lands 
and 40a. rent in Bagahot. In tho 84 Edward IH. it was 
made friony to steal a hawk ; to take its eggs, even in a 
penon’a own ground, was punishable with imprisonment 
lor a year and a day, beridira a fine at the king’s pleasure. 
In Queen Elizabeth’s reign the imprisonmeut waa reduced 
to three months ; but the offender was to find aecority for 
his good behaviour for seven years, or lie in prieon till ho did. 

Edward III, according to FroHaart, had with 1dm in 
Us army, when he invited France, thirty falconers on 
horieba»,Svho bad diarge of hia hawks ; and every day he 
either hunted or went to the river for the purpoao of hawk- 


ing, 08 his fanoy inclined him. Queen Elizabeth is repre- 
sented enjoying tliis sport in a woodcut in Tnrben^e’s 
Falconry,” published in 1575 ; and it was the favourite 
amusement of King James I. 

The species of falcon to be used by each rank waa 
strictly defined A gerfalcon (gero-falcone, i.e. a falcon 
which flies in drcles— gyrfalcon is also used) for a king, a 
peregrine falcon for an earl, a merlin for a lady, a goshawk 
for a yeoman, a kestrel for a knave, and so on. The 
training of falcons, winch commences when they are veiy 
young, is a difiicnlt process, requiring much skill and 
discretion ; consequently in olden times the ofiico of fal- 
coner was a post of considerable importance. h\ actual 
sport the falcon, with its hood on, is carried into tho field 
on the left wrist of the hawker, to which it is attached by 
a leash. The quarry or prey having been sighted, the 
hawk is unhooded and cast off. After striking the quarry 
it is cither allowed to feed on it, or is attracted from it by 
means of a lure. In England tho heron was always the 
favourite object of pursuit, and, unless badly injured by 
tho hawks, tho captured heron was again sot at liberly 
after its wounds had been dressed, and a ring, with tho 
name of the captor engraved on it, attached to its leg. 

Hawking is occosioually practis^ in mod(‘m times, and 
at Volkcnswaard, in the Netherlands, the trade of hawk-^ 
(Etching for falconry still survives from past generations. 
Tiie birds no longer fetch the fancy prices of which wo 
road in old days, bnt there is still a sort of demand 
for Gie supply, and tho capture of the birds, though 
not so dangerous as that of the sca-cliff peregrines 
I of Norway and North Britain, is an afduons task. The 
snariT sits in a hut within range of Ids snores, which ho 
commands by strings, like those of pigeon-traps at Hur- 
lingham or the Gun Club. To keep him informed when a 
hawk is on tho wing in his vicinity he has two slu’ikes, 
which espy a passing hawk long before humon eye can dis- 
cern her, and betray her presence by their gestures. Then 
the trapper is on the alert, and when the hawk appears lets 
fly a tethered pigeon for her to kill. While the hawk is 
intent on her prey the trapper snares her. The time for 
this operation is tho fall of the year, when hawks are 
migrating. 

, Tlie earliest printed treatise on hawking in English is 
tho Boke of Su Albans” (folio, 1481), ascribed to Juliana 
Berners, abbess of Sopwell, and, recently republished in 
facsimile. There are numerous other and curious treatises 
upon falconry both in French and English. A valuable 
work published on the subject is “Falconry, its Claims 
and Practice,” by Fn>cman and Solvin (London, 1859). 

FALD-STOOL (folding-stool) is de small desk used 
for saying the Litany. It was also the name of a folding 
seat, somewhat on the principle of onr camp stool, used in 
the Saxon cathedral service. 

FALER'NlANf a species of wino frequently mentioned 
by tho Roman poets': — 

“Etamiens Aulon 
Fertill Bacebo minimum Falernis 
Invidet uvlB.”-Hor. « Od.” II. vl. 18. 

It was 80 called from Falemum, a mountain of Campania, 
where it was produced, and was conddcTcd one of the best 
wines in Italy. There were three kinds, the sweet, the fine, 
and the rough ; that called Faustianum was tho best. 

FALIB'BO, MARINO, Doge of Venice (1354-55), 
made memorable hia year of ofiice by a conspiracy against 
the oligarchical constitution which was undermining tho 
greatneaa of the state. He had done the state service in 
almost every capacity, had performed a brilliant feat of anas 
at Zara, waa of an old senatorial family, was the third 
doge of his name, and was seventy years olA Legend has 
also introduced an insult offered to his young wife by i patri- 
dan, but with slender authority. As Byron bos ademted 
it In his famous play it is now univenally aocreditad. 
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The story of Faliero's conspiracy comes to ns only from his 
enemies, and we may be snre we have not the tme tale. 
Jndpng from his noble life it seems more likely that be 
meditated a restoration to the ancient free democratic con- 
stitution under which the state had achieved greatness. 
His place among the portraits of the doges in the palace 
at Venice is filled by the painting of a black veil and the 
Latin inscription, This is the place of Marino Faliero, 
beheaded for treason.'* 

FAIt'KlRK, a prosperous market-town and municipal 
and parliaments^ Wgh of Scotland, in the county of and 
11 miles S.E. from Stirling, and 425 from London by the 
North British Railway, consisting of a principal street 
extending along the road from Edinburgh to Stirling, with 
others branching off from it or running parallel to it. 
Falkirk stands on an elevation with a gentle declivity on 
each side. It contains many handsome houses, and is 
well supplied with water. The town possesses a very 
handsome court-liousc, a modern church, wliich stands on j 
the site of one of the eleventh century (the churchyard 
containing the graves of two of Wallace’s companions), 
several chapels; grammar, science and art, Roman Catholic, 
and other schools; public library, Livingstone’s Hospital, 
banks, town-hall, constructed from the corn exchange. 
Catholic institute, distilleries, and fiour-mills. I'he- town 
is chiefly indebted for its prosperity to an extensive inland 
trade, and to the Garron and Falkirk Iron-works, chemical 
manufactories, fire-brick and tile works, and to some very 
extensive collieries in the neighbonrliood. It is also famous 
for its cattle trysts or fairs, which are the largest in Scot- 
land. They are held near the neighbouring village of Sten- 
housemuir, in August, September, October, and November. 
A great number of cattle and sheep are brought from the 
Highlands and the Western Isles, and ai*e chiefly disposed 
of to buyers for the English markets. The fair in Oc- 
tober is the largest, as the breeders must then port with 
all the stock which they do not intend to keep through the 
winter. The town, divided into four wards, is governed 
by a provost, three bailies, a treasurer, a town-clerk, and 
nine councillors. Population of the burgh, 13,170; of tho 
parish, 26,148. The parliamontaiy district of Falkirk, 
which returns one member, consists of Airdrie, Falkirk, 
Hamilton, Lanark, and Linlithgow, and has an aggregate 
population of 49,851. Tho total number of electors in 
tho whole district is 6800. Tho town is situated at the 
south-west extremity of the fertile tract called the Carse of 
Falkirk. Near it, in 1288, Sir William Wallace made his 
masterly retreat from the battle of Falkirk, in vrhich lie 
had been completely defeated by a very superior force of 
English under Edward 1. The Scottish loss, it is said, 
amounted to 15,000 men, including Sir John Graham and 
Sir John Stewart. In 1740 the royal troops under General 
Hawley were defeated near this place by Prince Charles 
Edward. The Gaelic name for Falkirk is Eaglais-^ihreac, 
or the Speckled kirk. Camelon village, in the vicinity, 
was once a Homan station ; and near this the famous 
Roman wall began, commonly called Graham’s Dyke, 
which was erected a.d. 140, in the reign of the Emperor 
Antoninus Pius, and extended across tho island from the 
Garron to the Clyde. 

FAUEC’LAND, aroyal and municipal burgh of Scotland, 
in the county of Fife, at the foot of East Lomond Hill, 
25 miles N.N.W. of Edinburgh. The town consists of a 
single street, with some cross lanes, the houses being in 
many cases tmtehod, and of an antique primitive descrip- 
tion. Falkland is remarkable only for its having been a 
royal residence, and for the many historical recollections 
connected with it. The palace, which was originally a 
stronghold belonging to the Ma^uffs, thanes of Fife, was 
* attached to the crown in 1424, on the forfoitnro of that 
ancient house, and became a hunting Mat of the Scottish 
monaichs. It stood on the east^cd the town; and the 


present, which is but a fragment of the original building, 
was erected by James V. This monarch died here in 1 542. 
It was a favourite rettdenco of his grandson, .Tames VI. 
The last sovereign who visited it was Charles II. in 1650. 
It was afterwards allowed to fall in6o decay, but what re- 
mained of it has been renovated and is now inhabited. In 
1715, after the battle of Sheriffmuir, the famous Rob Roy 
McGregor seized on and garrisoned the pal&ce with a party 
of the McGregors, and successfully laid the burgh and the 
country in the vicinity under contribution. 

It was in the old castle, of which there are now no re-' 
mains, that the Duke of Rothesay was starved to death, 
though according to tradition be was preserved for a time 
by milk conveyed from a woman's breast. Falkland gives 
the title of viscount to the noble family of Cary, Lord 
Hnnsdon. 

FA1*XLAN1> ISLANDS, a group of islands ir the 
South Atlantic, situated between 51* and 58® S. lat. and 
between 67° and 62° W. Ion., and consisting of two prin- 
cipal islands. East and West Falkland, with numerous 
smaller islands. East Falkland is 90 miles long and on an 
average 40 miles wide; West Falkland is about 80 miles 
long, with a mean width of alwut 25 miles. The smaller 
islands, about 200 in number, vary considerably, from 
16 miles in length and 8 in width, to mere islets of half a 
mile in diameter. The area of the whole is about 5,000,000 
acres. Tho population in 1881 was 1553. 

The whole group is deeply indented by sounds, bays, 
harbours, creeks, and inlets. On West Falkland, and 
some small islands near it, there are high precipitous cliffs, 
in n few places exposed to the western seas ; but other 
places arc so low that they cannot be Men from the deck of 
a vessel 6 miles distant. There is a perpetual current 
from the S.W., which brings driftwood from the south 
extremity of America. A chain of high hills, called Wick- 
ham Heights, runs across West Falkland in a due east and 
west direction tram Port William to Port Sussex on Falk- 
land Sound. The conntiy north of tho Wickham Heights 
has a hilly surface, and at several places these hills rise to 
sojno 100 feet above the general level. That portion of 
the island which lies south of the Wickham Hills may bo 
considered as a level plain, gently declining towards the 
fiouthcni shores. In some parts of the island the bottoms 
of the valleys are covered by great angular fragments of 
quartz rock. The most gener^ description of soil is of a 
very fine, dark, almost black, peaty quality, compact, and 
from a few inches to 2 feet in depth, lying upon a subsoil 
of red gravelly clay, where the underlying ro^s consist of 
clay-slate. There is in East Falkland excellent bituminous 
coal. On the bills the subsoil is chiefly a stiff, dirty white 
clay. Tho general aspect of tho island is very dreary. 
The only river of any importance is the San Carlos, about 
80 miles in length. The climate is wonderfully healthy, 
and somewhat resembles that of England, but the summers 
are not so hot, and the winters not so cold. The wind 
generally blows hard for eleven months in tho year. The 
thermometer ranges from 26° to 50° in winter and 50° to 
75° in summer. Snow sometimes remains on riie mountains 
for weeks together, but ice never exceeds an inch in thick- 
ness. Monnt Adam is the loftiest peak, 2815 feet 

Tbero are no trees in these islands. There are, however, 
three different kinds of bushes, which are used as fuel. 
But tlic numerous peat moors yield a fuel of a dark bla^ 
colour, which is of excellent quality. The grasses are long 
and apparently coarse, hnt they possess very nourishing 
qualities. One of them, called ftiMoc, has especially at- 
tracted the attention of naturalists and graziers. The 
attempt to introduce our vegetables has genex^iy succeeded; 
tmnips, cabbages, lettuces, radishes, and potatoes grow to 
perfection. Barley and oats have hm cultivated, but the 
sun is not powerfiU enough to ripen com propeny. 

Wild cattle and wild horses are numerous ; wild pigs are 
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fewer In number. Sheep tbriye admirably, and are rapidly 
Increasing in numbers. By means of a judicious .crossing 
with English stock, the weight of the fleece and value of the 
wool have been doubled, i^bbits are very nnmerous. Of 
wild fowl there are snigms, geese, ducks, snipe, teals, sliags, 
penguins, rock->hoppers, sand-pipers, gulls, Cape-hens, 
white-birds, albatrosses, owls, a largo kind of carrion-hawks 
and rooks, witk^ some other smaller species. Off the coasts 
are seals, black whales, and many kinds of flsh. 

It is not known whether Amerigo Vespucci discovered 
•these islands; but they were seen by Davis in 1592, by 
Hawkins in 1694, by Strong in 1600, and by several 
French navigators early In the next century. In 17G4 the 
French, under the anspices of Bougainville, established a 
«olony on East Falkland, and called it St. Louis ; and two 
years later the British formed a settlement on West Falk- 
land, under Captain Mocbride, on the inlet called Port 
Egmont. The French colony was afterwards given up to 
the Spaniards, and the English colony was abandoned ; but 
when it was found that the islands formed a convenient 
halting-place for southern whalers, the republic of Buenos 
Ayres took possession of them in 1820. England protested 
against this step in 1829. Meanwhile the government of 
Buenos Ayres had formed a settlement at Port Louis in 
1828, but Great Britain assetted her rights, and the colony 
was given up to the English in 1837. The islands have 
ainco assumed the condition of a regnlar British colony ; 
and in 1844 a new town was laid out on the southern 
shore of Stanley Harbour, which is the headquarters of 
the Falkland Islands colony. It is a land-locked inlet 
eheltered from every wind, and as vessels can be fitted and 
repaired more cheaply than at any of the South American 
ports its importance is likely to increase. 

The public revenue and expenditure of the Falkland 
Islands are each about j£d600 per annum. The little com- 
merce of the islands is almost exclusively with England. 
The imports consist of articles of general consumption, and 
the exports chiefly of wool, hides, and tallow. 

The government is administered by a governor, assisted 
by an executive and legislative council, both appointed by 
the crown. The chief objects of the British government n 
maintaining an establishment on the Falkland Islands, are 
the advantages which they offer in affording water, fresl 
meat, and other refreshment to the crows of vessels passing 
and repassing them in their voyages round Cape Horn. 
There are uo harbour dues or any other similar charges 
vessels frequently call for repairs and refitting, and for coal- 
ing purposes. The occupation of the islands has been th( 
means of a great saving of life and property from shipwreck 

FALKLAND. LUCIUS CARY, VISCOUNT, eldest 
«on of Henry Cary, viscount Falkland, was bom in 1610. 
He was educated first at Trinity College, Dublin, after 
wards at St John's College, Cambridgi^ After he had 
left college he pursued his study of the Greek languag* 
with* great assiduity and success ; and his fM;at at Burford. 
about 10 miles from Oxford, was often visited by Chilling- 
worth and other learned men of his time. In 1689 h< 
Joined tbo expedition against the Scotch. In 164* 
(being only a Scotch peer) he was elected member foi 
Newport, Isle of Wight, in the Parliament which assembled 
on 18th April, and for the same borough in the Parliament 
which met on 8rd November in the same year. Charles I. 
invited him to become one of his Privy Council, and offeree 
to make him secretary of state in the room of Sir Hcnr} 
Vane. lord Falkland was disinclined to associate himself 
with the court party, but was, after mudi persuasion, pre- 
vailed upon to accept the king's offers. His severity o1 
moral prindple was ill fitted to harmonize with Charlcs’i 
duplicity and unconstitutional designs ; but, the Civil Was 
having commenced, he adhered to him with inflexible firm 
ness, using every effort to reconcile the contending partiei 
and, though without any military command, attending th< 
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king on all occasions of conflict or danger. He fell at the 
cattle of Newbury, 20th September, 1648, having insisted 
»n making one of the first ranks of Lord Byron's oavalrr. 

A monument was erected to his memory near the spot m 
he year 1879^ 

FALL &1V1SR. a seaport of the United States in 
Mattsachusetts, situated at the entrance of the Taunton 
River into Narraganset Bay, 58 miles S.S.W. of Boston. It 
las a spacious and safe harbour, admitting the largest 
vessels. The amplest water-power is afford^ by the Fall 
River, which joins the Taunton at its mouth, its length 
being 2 miles from the Watuppa Lakes, and the descent in 
lie last half mile 140 feet. 

The town is well built, and in the vicinity there are 
valuable granite quarries. The manufacture of cotton goods 
is its chief industry, but there are also iron foundries, 
planing mills, bleaching works, and woollen factories. The 
population in 1880 was 48,961, as compared with 26,766 
In 1870. 

FAL'LACY is an error arising from some neglect of 
ho correct laws of reasoning. The differences of opinion 
owing to this cause are so common, that all systems of 
~ogic have devoted mudi attention to investigating the most 
requent form in which fallacies appear. In the science of 
logic it is usual to divide fallacies into two classes — logical 
and materia] . The first are those that arise from some error 
in the mode of expression, and whid) can be detected by the 
application of the ascertained laws of reasoning witbont 
any special knowledge of the subject matter in question. 
Breaches of tlic laws regulating the use of the syllogism, 
and confusion springing from equivocation of terms, ambi- 
gnity of grammar, composition or punctuation, to which may 
be added doubtfulness of accent and figure of speech, are all 
fertile in the production of fallacies. The second class of 
fallacies are those originating in a misconception of tbo 
subject itself, and are incapable of being set right by anyone 
unacquainted with the circumstances attending such subject. 
They may be divided into seven classes, aa follows : the fallacy 
of arguing from a general rule to a special case without 
making allowance for accidental circumstances ; the fallacy 
of arguing from a special cose to a general rule ; the igno^ 
ratio elenchiy or the substitution for the legitimate contra- 
dictory of your opponent of one that greatly resembles it; 
the petitio prindpii^ which is arguing in a circle, or re- 
peating in the conclusion the statement made in the pre- 
mise, in a different form, or vice vend ; the falsely assuming 
a conclusion from premises with which it has no real con- 
nection, or the fallacy of non sequitur; the fallacy of assum- 
ing a ftdse cause ; and the fallacy of many questions. 

Modem philosophers, such as J. S. Mill, have given 
special attention to fallacies arising from neglect of experi- 
ment, want of carpfnl observation, and prejudice, and have 
thus been able to classify many fallacies coming under no 
distinct head in older systems. No errors have led to more 
dangerous or ludicrous results than prejudice and neglect 
of experiment Of the first the cruel habit of connecting 
ugliness as exhibited in old women with witchcraft furnishes 
an example; the second is amusingly illustrated in the 
anecdote told of the Royid Society, who are said to have 
been asked to account for the fact that a vessel of water 
received no addition to its weight on a live fish being put 
into it Accepting the statement involved in the question 
as true, the learned men applied their intellects to explain 
it, but quite forgot to weigh the dish, when they would 
have found that a fish, whether live or dead, does add to 
the weight in the usual way. This subject is dealt within 
an interesting manner in Professor do Morgan's Formal 
Logic," chap xiii., and students may also be referred to 
Professor Jevons’ “ Elementary licssons in Logic," zz. and 
xxi., and Whately’s and Mill's works on logic. • 

FALLING BODIES, LAWS OF. See AooELBR. 
ATEX> Motion. 
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FAIAOTIAN TUBBS. The Fallopian tubes, so 
vailed from Fallopio, the anatomist who first accurately de> 
scribed them, are tortuous and slender membranous canals, 
about 8 inches in length, which proceed on each side from 
the two upper corners of the flattened triangular or pear- 
shaped body of the uterus. They communicate with its 
cavity by minute openings capable of admitting a large 
bristle. As they diverge outwai-ds from thoir origin they 
enlarge, and, curving backwards, tciminate obliquely in open 
fringed extremities directed towards the ovaries, which 
lie l^low and somewhat behind them. They ai*e included, 
as are likewise the ovaries, in the duplicature of the peri- 
toneal lining of the abdomen, called the broad ligaments of 
the uterus, by which that body is itself invested and attached 
laterally to the cavity of the pelvis. The function of these 
tubes is to bring the ovnm from the ovaries into the womb. 

WASOsO'nO (FALLOPZUS), GABRIELE, was 
bom at Modena about the year 1523. He appears at one 
time to have held an ecclesiastical appointment in the 
cathedral at Modena, which ho resigned to devote himself 
to more congenial pursuits. Having gratified Ins curiosity 
by travelling through the most mterestiiig parts of Europe, 
he settled for a time as a public teacher of anatomy at 
Ferraro. He was induced ^by the liberal proffers of the 
Venetian senate to repair to Padua to toko the place of 
VosaliuB. 

The studies of Fallopius were by no means confined to 


one department of imtoral history. The first botanic garden* 
had been established at Pisa by Cosmo de’ Medici in 1548, 
and was at this time under the management of Csesal- 
pious. The second was established two years later at 
Padua, and the charge of this garde% with the professorial 
duties annexed to it, was committed to Fallopius. 

In addition to his merit as a naturalist and a teacher, 
bo was an excellent and expeditions operator, and, for his 
time, a good practical surgeon. After a short but brilliant 
career of eleven years both in practice and as a teacher, ho 
died at Padua in 1562, and was succeeded by his favourite 
pupil, Fabricins ab Acquapeiidente. 

The only work certainly known to have been revised by 
bimsclf was a volume entitled Anatomical Observations.*’ 
It was first printed in 8vo at Venice, in the year before 
his death, and has been frequently reprinted. The publica- 
tion of this work forms an epoch in the science of human- 
anatomy. There is no port of the frame with which the 
author does not display a masterly acquaintance. Many 
Important parts of it ho was the first to describe, if not 
to observe, and several of them still bear his name. His 
lectures on pharmacy, surgery, and anatomy wore published 
after his death, in various forms and with very different 
degrees of fidelity, by his pupils. The best of them were 
collected and published with his “ Observations,” in three 
volumes folio, at Venice in 1584, and have since passed' 
through several editions. 



Fallow Deer (Da^na vulgaris). 


FAL'LOW DEER (Dama vulgaris) is a Dker well 
known from being kept in a semi-domesticuted state in 
parks in England. In summer the fur is yellowish-brown 
and spotted with white, but ii winter it becomes blackish- 
brown; the rump being always. more or less wlulish, mid 
banded on either side by dark streaks. The tail is dork 
above and white underneath. The horns arc palmated 


towards the extremitieB, the flattened expansions bring: 
bordered with short “ tynos ” or digitations. Many varie- 
ties occur, differing in the colour and marking of the fur. 
A uniformly brown variety was introduced into England 
by James J. fnim Norway, on account of its hardiness.. 
The fallow deer is a native of the countries lyiil^ near the* 
MediteiTunean, occumiig wild in North Africa, Western 
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Asiaf and Sardinia. It is probable that it ranged over the | 
greater part of Europe in comparatively recent times. 
The male fallow deer (which is called, when adult, ajbnck) 
stands 8 feet high at the shoulder. The femide is known 
as a doe. To the ^oung fallow door special names are 
given each year of growth ; fawn is the name given to the 
deer of the first year before the antlers ai*e developed at 
all. The antlers are not folly developed till the sixth 
year. The venison of the fallow deer is higlUy esteemed. 

FAZiXOW is a portion of land in wh^ich no seed is 
sown for a whole year, in order that the soil may be left 
exposed to the inflnonce of the atmosphere, the weeds 
destroyed by repeated plonghings and harrowings, and the 
fertility improved at a less expense of manure than it 
would be if a crop had been raised upon it. 

The practice of fallowing land is as old as the Boman 
Empire. It appears tliat wherever the Bomans extended 
their conquests and planted colonics, they introduced this 
mode of restoring land to a certain degree of fertility when 
exhausted by bearing grain. The attention of agricultur- 
ists has in later times been turned to lessen the neces- 
sity of fallows, and to substitate some other means of 
restoring fertility. It is acknowledged hy all experienced 
farmers that manure alone is nut sufiiciont for this purpose. 
The ground mnst be tilled and noxious weeds destroyed ; 
and the only efficacious mode of doing so is to stir the 
ground at the time when their seeds have vegetated, their 
roots have made shoots, and before any new seed can ripen. 
But this is exactly the time when corn is usually growing, 
and when the land cannot he stirred to expose it to the 
heat of the sun and to dry the roots which are turned np. 
The only apparent remedy is therefore not to sow it dur- 
ing one summer, and on this principle lands arc usually 
fallowed. 

Tho effect of light and heat on soils varies with the 
soils themselves, according as they are wet or san dy. Light 
sandy soils require only cleansing from weeds ; and if this 
can be done without leaving them fallow for a whole sum- 
mer a great advantage will bo obtained. This has been 
effected completely by tho cultivation of turnips and clover, 
which was first practised in tho light soils of Flanders, 
and afterwards introduced into tho similar soils of Norfolk, 
from whence it has spread all over Great Britiun, and is 
also being adopted pretty generally in Ireland. On 
light lands the preparation for tho turnips, the abundant 
manuring and subsequent hoeing, arc as effectual in clean- 
ing tho land and bringing it into a fertile state as any com- 
plete fallow could ever be; and the clover smothers and 
destroys the weeds which may have come up among the 
barley or oats sown after the turnips. 

On heavy soils it is often impossible to keep the laud 
deal' of weeds, in wet climates and unfavourable seasons, 
without a complete fallow, and when this is tho case It is 
best to do the thing effectually. Upon cold wet soils, 
which should always first of all be well underdrainod, no 
pains should be spared to get tho laud perfectly clean. The 
advice given by a celebrated agricultnrist to hurmers was — 
“Avoid fallows if you can keep your land clean; hut when 
yon fallow, do it effectually, and improve the soil at the 
same time by chalk, lime, or marl. Do not spare eitlier 
ploughs dr harrows in dry weather. In short, neither 
ploughing nor manuring alone will keep a soil in a good 
fertile state. There must be an occasional fallow for some 
soils, and turnips or similar husiMndiy for others.*’ See 
Aorioxjltubb. 

FA3Li'180UTB» a municipal -and parliamentary borough 
and seaport in Cornwall, 811{ miles from London by tho 
Great Western Bailway. The town is situated on tho west 
shore of tlio estuary of the river Fal, and consists princi- 
pally of qpe street, which extends along the south-west 
ahore of the harbour for about a mile, and of some beautiful 
BuWban villas and terraces on the heights behind. In 


1878 a well-laid-out pork was presented to the town by 
Lord Kimberley. The Public B(Mms, a handsome building, 
is sitnated in the heart of tho town; and not far from it is 
tho Polytechnic Hall, a spacious and commodious structure, 
in which are held tho annual oxhibitious of the Boyal Corn- 
wall Polytechuio Society. A town-hall and court-house 
were erected in the market-place in 1866, and there are 
also a public library, mechanics’ institute, several schools 
and charitable institutions. Among the latter is a house 
for fifty aged and deserving poor, erected in 1870, and 
endowed by Mr. G. Earle, of Philadelphia, who emigrated to 
America some years before. The population of the muni- 
cipal borough in 1881 was 6973. Falmouth unites with 
Penryn to return one member to the House of Commons. 
The number of electois is 2400. 

The harbour, which is one of the best in England, is an 
extensive bay, well protected by the surrounding highlands, 
and so conveniently situated that vessels have frequently 
been able to proceed on their voyage from this port, while 
those from Plymouth and Portsmouth have been forced 
back by contrary winds. It is defended by- two old castles; 
one, towards the west, called Pendennis Castle, and the 
other, towards tho east, called St. Mawes. Oysters abound 
over all parts of the harbour, and a valuable fishery is 
carried on, which contributes a considerable part of the 
lA)ndon spring supply. There is a lighthouse on St. 
Antony’s Point, at tho east side of the harbour, and also 
an obelisk on the Black Bock, which rises out of tho sea 
near tho middle of tho entrance to the harbour, between 
Pendennis and St. Mawos. Tho exports consist principally 
of tlio produce of the tin and copper mines in the neigh- 
bourhood and of pilchards, and the imports of cattle, com, 
fruit, spirits, wine, hemp, tallow, timber, and cofd. The 
shipping is chiefly coastwise, but there is also some foreign 
trade and a little traffic with the colonies. Commodious 
and extensive wharves, docks, warehouses, and other con- 
veniences exist at tho entrance of tho harbour of Falmouth, 
which, as a place of call for orders, is more fi*equentod by 
merchant shipping than any other in tho United Kingdom. 
Steam communication exists with tho Capo of Good Hope, 
Dublin, Liverpool, Plymouth, and London. The town was 
formerly an important mail-pocket station, but it is now 
superseded in this respect by .Plymouth and Southampton. 

The number of vessels registered as belonging to tho 
port in 1884 was 185 (14,500 tons). The entries and 
clearances average 1000 (150,000 tons). 

The municipality consists of four aldermen and twelve 
councillors, including tho mayor. Falmouth means tho 
** mouth of the Fal or Prince’s Biver,” and was first so 
called in 1660. The original name seems to have been 
Pen y cwm yuic, meaning “ the head of the creek valley,” 
corrnpted into Pemy-come^quich. Another former name 
for it was Smithic^ meaning “ tho smooth haven.'* A great 
deal of its prosperity is owing to Sir Walter Baleigh. 
During the Civil War Pendennis Castle played a prominent 
and interesting part, and was the last of the castles, ex- 
cept Baglan in Monmouth, which held out for tho king’s 
cause. The advantages of the magnificent and famous 
harbour of Falmouth (now unfortunately silting up), which 
receives the waters of 170 square miles of country, wore 
known at a very early period — probably oven to the 
Phcenicians, as evidenced by tho singularly shaped block 
of tin dredged up at Falmouth, and now deposited in the 
museum at Truro. 

FALSE, in music, is a term of frequent use, somewhat 
corresponding to the “ irrogular” of the grammarians. FVrise 
intervals are those which have not their full number of 
semitones, as a “false Fifth,” more usnally and perhaps 
more properly styled an imperfect Fifth, &c. [See Intkb- 
YAL.] FaUt radence is a cadence which breaks away 
from the expected close. [See Cadencb. 3 It is better 
called an “interrupted cadence.” FaUt intanaiion is 
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ringing or playing out of tune, that is, a little sharper or 
flatter than the true pitch according to the scale being used 
at the moment ; or a want of steadiness and purity of tone, 
as especially is the case with a Jalse tiring^ where the 
upper partials confuse the prime tone and the tone is 
rendered uncertain. Fedta munca also was music con- 
taining accidentals, in the dawn of our modern music ; for 
the strict style of that period permitted only the ‘‘natural** 
notes to be used. Falie releaion. Anally, is the most im- 
portant of all these musical falsities. It consists essen- 
tially in the use of a note or chord foreign to the key in 
which the music at the moment rests. The principal 
varieties are three : — 1. When one part has a natural note 
and another part has a sharp or flat note of the same name, 
and both notes are sounded in the same chord. 2. When 
the notes in false relation are sounded in successive chords. 
8. When they are sounded in chords which are separated 
by only one chord. 



FjUm BelntJou. 12 8 

Exceptions to 2 are when the Third of the first chord 
is the Root or is the Fifth of the second chord. Exceptions 
to 3 are when the chromatic note forms part of a funda- 
mental discord, or when the first chord contains the minor 
Seventh sometimes used in the minor k<!y, and one or two 
other exceptions of like nature. Chromatic passing notes 
induce no false relation if all the rules for their treatment 
be observed. Thus Moxart in the exquisite “ Lacrimosa*’ 
of the Requiem begins the movement thus, closing the bar 
with a Cq in the first violin part, against a in the 
second — 
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FALSST'TOp in music, an Italian term, signifying a 
false or artificial voice, produced by tightening the ligaments 
of the glottis, and thus the vocal compass is extended about 
an octavo higher. The Italians call the falsetto voce di testa^ 
or voice from the head, and the natural voice voce di jjetto, 
or voice from the chest. 

FAXi'ETER» a Danish island in the Baltic, lies south of 
Zealand anu east of l.aa1und, between 54^ 80' and 54^* 58' 
N. lat., 11® 45' and 12® 11' E. Ion. The strait called the 
Gaahensesund separates it from Zealand, and the Guldborg- 
Bund from Laaland ; on the N.E. the Groensund divides it 
from the island of Moen. Its greatest length from north 
to south is about 25 miles, and its greatest breadth from 
east to vrost is about 1 6 niiles. The area is 180 square 
miles, and the population 80,000. It is accounted one of 
the best cultivated and most productive parts of the Danish 
dominions. The surface is level, and in the south the island 
terminates in two tongues of land, formed by an arm of the 
sea called the Noret. The western tongue has a lighthouse 
upon it, beyond which a reef of rocks extends far into the 
sea. The produce of grain is more than equal to the con- 
Kumptibn, so that between 80,000 to 35,000 quarters are 
annually exported. Flax, hemp, hops, potatoes, &.C., arc 
grown. Large quantities of fruit arc raised, and apples in 
particular are a considerable article of exportation. The 
woodlands occupy about one-sixth of the whole surface. 
Horned cattle, sheep, and swine are bred. Much wax 
and honey are obtained ; and poultry, geese especially, are 
abundant. Thei« is in the island a large lake called Mari- 
boersee, from which there is* an outlet into the sea. There 
are no important manufactures in the island. Thu imports 
are colonial produce, salt, and tobacco; and the exports 


agricultural produce, salt meat, and live stock. There is 
some shipbuilding. Nykidbing is the chief town. 

FA'liUK or FAH'LX7K» a town in Sweden, the capital 
of the province of Dtdecarlia, lies 54 miles W.S.W. of Gefle, 
and has a population of about 6000. *The town is built in 
a wide valley between two lakes, which are not far from it. 
The great copper mines, the oldest and mo^ celebrated in 
Emupe, arc on the west side of the town ; tne entrance is 
by a funnel-shaped excavation, like a volcanic crater, 800 
feet detip, and 8000 feet across at top, down the sides of 
which steps have been cut. From the bottom of this 
galleries, adits, and chambers, some of which are magni- 
ficent, run in all directions, and vertical shafts descend, of 
which the deepest is 200 fathoms. The mines are known to 
have been worked for upwards of 600 years, and they were 
probably in operation several centuries earlier. The produce 
was formerly from 1250 to 2000 tons of metal annually, 
but lias now diminished to about 400 tons. The country 
around is hilly, but bare of vegetation, from the cficcts of 
the fumes produced in the smelting ; yet these seem not 
injurious to health, and they preserved the district from 
cholera, as at Swansea, during the several visitations. 
There are lu connection with the mines a mining school, 
museum, library, and model-room. Falun is regularly built. 

FA'LUNS* a series of shelly beds found in Touralne, 
belonging to the Miocene epoch; indeed Lyell selected 
them as the typo of his proposed middle division of the 
Tertiary — the Miocene. They vary in thickness up to a 
maximum of about 50 feet, and from their richness in 
shells have long been used as a source of shell -manure. 
Upwards of 300 species of molluscs occur in these beds. 

FABfAGUS'TA, a fortified seaport town of Cyprus, on 
the cast coast, a little south from the mouth of the Pedea, 
and 40 miles east of Nicosia. In its centre are the remains 
of the Venetian palace, near the Cathedral of St. Sophia, a 
respectable Gothic building, in ruins, and in part converted 
into a mosque. During the Venetian regime it was one of 
the most populous, commercial, and richest towns in the 
Levant Its ruin was completed by an earthquake in 1785* 
About 5 miles N.E. arc the ruins of Constantia, occupying 
the site of the ancient Salamis^ now called Eski, or Old 
Famagusta. These ruins consist of the foundation of the 
ancient walls, about 8 or 4 miles in circuit ; with cisterns, 
broken columns, the foundations of buildings, Ac., which 
lie scattered along the sea-shore, and near the mouth of 
the PedsBO. 

The harbour of Famagusta consists of two parts — ^first, 
the ancient or inner harbour, which adjoins the town, and 
which, though doubtless sufficiently deep in former days 
for the small vessels of those times, will not admit the 
large sliips that are now used in the foreign mercantile 
trade of Great Britain. Secondly, the outer harbour, which 
extends in a north-westerly direction from the mouth of 
the inner harbour. This is a natural harbour formed by a 
reef of rocks running parallel to the coast for a length of 
over 1 j mile, and at a uniform distance of half a mile 
from the land. 'Ihe entrance to the harbour is sheltered 
by the promontory of Carpus. 

Guy of Lusignan was here crowned king of Cyprus, by 
order of Richard 1., in 1191. It remained in the posses- 
sion of his family till 1460, and then successively belonged 
to the house of Savoy and the Venetians. Selim 11. took 
it after a long and memorable siege in 1571, when its 
gallant governor, Bregidino, met with treacherous and 
inhuman treatment. 

FAMILIAR, or FAMILZAB SPIRIT. SeeMAQia 

FAMILY, THS. Natural as it seems to us that our 
association of father, mother, and children should exist 
with an almost sacred force, and should form the unit, we 
find on even a cursory survey of the earliest tiiges, and of 
the lowest races of our own times (which the most com- 
petent authorities consider to represent, preserved as it 
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irere in a fossil state, types of existence long anterior to 
any records), that no such institution exists. In the article 
Marriage the sexual tie and the family relationship of 
savages is fully dealt vrith ; it will suffice here to say that 
it is evident that in the earliest times a woman belonged 
to the tribe and not to one man in especial, and that the 
children worouchildren of the tribe. In races of a higher 
development the mother is held as a relation, but not the 
father. In still higher races the father and not the 
mother is related to the child; and this type was existent 
down to the heroic times of Greece, as we see in the myth 
of Orestes. Orestes killed his mother Glytemnestra to 
avenge her murder of his father, her husband. The 
Furies seized him. He asked why they let Glytemnestra 
go unpunished. They replied that she was no relation to 
licr hnsband. “ Hut neither am I a relation to her,” said 
he', “ she is my mother, not my father ; ” and the Furies 
let Orestes free upon this plea. The Homans held very 
greatly to this view, so far modified as to give the hus- 
band’s and not the wife’s name to the children, and to 
cause the wife, whilo retaining her own family name, to be 
regarded as by adoption of the family of her hnsband. 
The son of a Julius and a Li via was a Julius, not a Livius. 
But though a ciiild did not bear its mother’s family name, 
and though the father, as will appear below, was supreme 
in the Roman family, yet a child was regarded as equally 
the relation by blood of its mother and of its father. 
Indeed the difficulty is to believe that so simple and natural 
a view was not held from the very first, instead of being 
the final and fourth degree of stages each of which probably 
existed for long epochs in tlie history of mankind. For the 
institution of the family, as we know it, which lies at the 
root of all onr social polity, we are indebted, as for so 
mnch else iu the social fabric, to the genius of the Romans. 
No nation ever so thoroughly worked out the natural evo- 
lution of the family, and consequently no system of families 
has ever equalled the Roman for permanence before or since. 
Great families are met with in the dawn of Rome’s greatness 
which last through all that wonderful career of empire. 

The Roman family consisted of the citizen, who upon 
lus father’s death had become his own master, and the 
spouse whom the priests by the ceremony of the sacred 
salted cake (confarrentio) had solemnly wedded to share 
with him water and fire, with their sons and sons’ sons (and 
the lawfnl wives of these) and their nnmorried daughters 
and sens' daughters, along with all goods and substance 
pertaining to any of its members’' (Mommsen). Their 
married daughters and the children of these had, of conrsc, 
gono to the family of those whom they had married. A 
hense of his own and the blessing of children appeared to 
the Roman citizen as the end and essence of lUe. The 
death of the individual was not an evil, for it was a matter 
of necessity; but the extinction of a household or of a clan 
was an evil oven for the community itself, which in the 
earliest times, therefore, opened up to the childless the 
means of avoiding such a fatality by their adopting, in 
presence of the people, the children of others as their own. 
Men alone could be heads of families, although women 
were perfectly their equals before the law, possessing 
separate estates, &c., while daughters inherited equally 
with sons. But the law stopped at the threshold— the 
head of the family ruled supreme within. That stern 
patria potesCas^ the paternal authority, still supreme among 
us, except so far as wise parents have voluntarily accom- 
modated themselves to the less fierce manners of onr altered 
times, was pushed to excess among tho Romans. Wife, son, 
and daughter were subject to the despotic authority of the 
husband and father, even to personal restraint or castiga- 
tion. Nay, the punishment of death was sometimes inflicted 
by an outi^ged father, but the law did not interfere. The 
word family shows most strikingly the view of rdationsbip 
bdd by the Romans, for it is directly derived from famuli^ 


slaves. On the other hand, the feeling of Roman fathers for 
their family amounted to veueration. It was saerilegioos, 
most horrible, in their eyes for a father to neglect his 
child's training or squander his property. But as long as 
the father lived he held the whole property of the family ; 
if a son chose to live apart, and even if ho grew wealthy 
and powerful, his possessions were not his own but his 
father's— he hold exactly the position of a slave managing 
a distant estate. True, the priests cursed a father who 
sold his son, bnt it was a settled maxim witli Roman 
jurists that even that was not beyond a father's right. In 
fact, the head of a family was an independent potentate as 
regarded his family. Assuredly while there are many 
benefits of tho Roman custom we regret to have lost, this 
we arc devoutly glad to be rid of. It is only just to add 
that this despotism was more theoretical than real, for 
Romans were, as a rule, though very stem, yet admirable 
fathers. At the death of tho head of the family, all the 
sons became its masters and obtained the rights over the 
women and children and properly hitherto exercised by 
tlieir father. But tho family did not altogether break up. 
Tho widow and unmarried daughters of the deceased, not 
being able to be heads of families, were nevertheless allowed 
to retain their dwelling and enjoy their property under the 
collective guardianship of tho whole family of sons. So 
the family perpetuated itself, and when by division and 
subdivision the exact relationship to tho original founder 
was no longer traceable, still the families descended from 
him boro tho common gentile name ; the great Rentes, or 
clans, of Rome being nothing more than aggregated groups 
of families of enmmon descent from original founders lost 
mostly in the obscurity of antiquity. 

To these great patriarchal families, with their several 
generations dwelling together really or nominally under 
their venerable head, with numerous slaves (famuli) and 
retainers, it is easy to see how naturally many foreigners 
or poor men of no family would eagerly attach themselves. 
Those also fonned in one sense part of the family, and were 
called cUentes (listeners), and their fortunes and even their 
lives became the nominal property of their This 

nominal right again was hardly ever, if indeed ever, acted 
upon ; but it was perfectly acknowledged. And just as 
with the stem rights of parents over children, so also with 
tlie rights of patrons over clients, they were held to entail, 
and honourably were allowed to entail, a very real and 
active protection on tho part of the hood of the family to 
those who had placed themselves under his authority. 

Upon this view of the family was based the early Roman 
kingship, the king when once elected acquiring precisely the 
power over tlie state, and the answering responsibilities, 
which the father had over his family; and death alone ter- 
minated his power. Also, just as in grave coses it was 
held imperative for the father to call his friends together 
to consult them, so the king called together the elders of 
the state (tenes) in the Senate to aid him with their advice. 
Further, as the son was equal with tho father except as 
regards his authority, so cdso was the subject fully tho 
equal of tho king ; no divine right or limitation of family 
was recognized. What is reported in that way is merely 
the invention of later times ; a specimen is afforded by the 
courtly flatteries of Virgil in the Alneid. 

This was tho originM life of the Romans; and though 
the kingship gave way to the republic, and that to & 
empire, the family, in its main lines at least, existed down 
to the latest times very much what Mommsen has sketohed 
in the account which we have condensed above (Mommsen’s 

Rome,” translated, London, 1881). 

As in the family slaves worked in sets, the term *^family 
of slaves ” grew np ; and later on in Roman history we^ 
get also a “family of gladiators,” a “family of huntsmen,” 
or beast-figUors, &c. These “families” were under the 
control of the state or of some private proprietor. 



FAMILY. 


422 


FAN. 


With oarsclves the family arrangements are fast chang- 
ing. It once was the case, and that in the memoiy of 
those now living, when all that was a wife's became her 
husband's; the Married Women's Property Acts have 
altered that for ever. Until the first of these useful 
statutes was passed, in 1870, costly settlements and trusts 
enabled the rich alone to protect their daughters. Again, 
up till quite recently, the iniquitous custom of primogeni- 
ture heaped all the property of a family upon the eldest 
son, leaving only the personal estate of the head of the 
family for division at his death among the younger sons. 
In this way the professions were overstocked with men 
who in many cases were quite unfit for them, but who dare 
not take to trades or to occupations which they might have 
honourably filled, for the sake of preserving the honour of 
the family.” This now is rapidly passing away, and the 
sons of dukes earn an honourable living among the mer- 
chants of our cities, instead of perfunctorily filling better 
men's posts in pulpit, regiment, or state-office, periorming 
work they dislike and therefore do badly. In a few years, no 
doubt, the equitable system of France, Roman in its origin, 
will also prevail among ourselves, and in fact large num- 
bers of the wiser fathers already adopt it in our day when 
making their last dispositions — that is, the equal division 
of property among the children after duo provision for 
their mother, if she he living. But to make this compul- 
sory; as it is abroad, is perhaps not wise ; for it is found 
in France that, as no power can debar a child from inherit- 
ing his share, wicked children are tempted to anticipate the ' 
division, or to treat their father or mother with disrespect, 
or even to long for, if not to hasten, the end of their parent. 
The only way U* defeat such a cliild is to distribute the pro- 
perty among the others while the parent is yet living — a 
dangerous remedy. 

The English family breaks up, except by voluntaiy 
arrangement, os each child attains the ago of twenty-one. 
After that age the father has no legal control over liis 
children. 

Many social reformers have Invciglied against the selfish- 
ness of the family loyalty to the chief and to each other. 
But the virtues of the honourable pride in not disgracing 
one's family, the sacrifice of individual interests to the iii- 
ierests of the family, the help which, under penalty of social 
ostracism, the rich brother must give to the poor, the sup- 
port of parents in Iheii* ago and weakness, and finally the 
strength of union typified in the fable of tlie “ bundle of 
sticks,” cannot any of them be so efficiently provided for in 
any other way. Consequently the pantisocracy of Cole- 
ridge, the phalanstery of Fourier, the communities of Robert 
Owen, the Brook Farm of the American socialists (which 
Hawthorne, himself a member, has immortalized in the 
“ Blithedale Romance”), and all such communistic or social- 
istic attempts to destroy the family, have utterly failed. As 
yet the discipline of tl»e family is the only thing strong 
enough to organize our inherent selfishness. 

FAMILY, in botany^ is mostly applied to a group of 
plants of the same value as Natural Order. In this sense it 
has been mostly employed throughout the pages of tliis work. 
At the same time, in the arrangements of some writers, a 
family is made a group of less value than an order ; wliilo in 
the writings of o&ers the term is loosely applied to distin- 
guish kny group of plants of higher value than a single 
species. It is thus sometimes employed synonymonsly 
with genus. The names of natural orders being mostly 
those of a genus, whidi serves as a type for the rest of the 
group, are cosily Anglicized by adding the word family. 
Tims the order Gentionacem is called in the English the 
Gentian Family, and so on. By this means the word 
.family is sometimes restricted to the species of a genus. 
Another word used syuonyinously with natural order by 
Dr. Lindley is trlb& In ids natural system idl the 
orders having typical genera with English names have 


been called tribes, with the English names attached. Tims, 
Cinchonacem, the cofieo tribe; PistiaceaB, the duck-weed 
tribe ; Euphorbiacoss, tlie euphorbium tribe. At the same 
time tribe is frequently used to expres^a mup of less value 
than an order, as in the larger orders, UmboUifern, Legu- 
minosse. Composite, Cnicifere, Ac. 

In zoology the subkingdoms are brokeu into classes, 
and the classes into orders. The orders are broken into 
families, and under the families, as in botany, many genera 
are grouped. Thus the dogs, wolves, foxes, and jack^ are , 
all grouped under the family Canide, one of the families 
of the order Carnivora. 

In languages those separate languages which yet show 
Bucli marks of descent from some common ancestor as to 
justify their being so grouped together, are held to form a 
family. The word here has a larger signification than in 
tho biological sciences, it will bo observed. The main 
families of language are tlio Aryan or Indo-European, to 
which we belong ; tho Scythian, of which Hungarian and 
Turkish may stand for typos ; tho Chinese, tho model of a 
monosyllabic language; the Japanese; the Malay; the 
Semitic (Hebrew, Arabian) ; the Hamitic (Egyptian, Ac.) ; 
the North American and tho South African, A^ Certain 
tongues refuse to range themselves with any family, such 
as the Basque, the Caucasian, Ac. See Language. 

FAMINB is tho term used to express a scarcity of food 
over an extended area. Famine together with pestilence, 
which generally arises from it, arc the most terrible scourges 
from which a community con suficr; but the spread of 
civilization by improved transport has done much to lessen 
the danger arising from the first, since the world as a whole 
always produces enough food for its inhabitants. 

The causes predisposing to famine in particular countries 
are either abnormal, climatic, and natural conditions — ^such 
as frosts at an unusual time, destroying the tender shoots, 
excessive rain, causing floods, thc3 opposite long-continued 
di'oiight, and tho destruction of the crops by insects and 
vermin — or artificial difficulties, created by action of 
man himself. Among tlie latter must be enumerated war, 
which acts in various ways, checking tho transport of food 
from market to market, withdrawing men from the culti- 
vation of tlie soil, and destroying the growing crops; want 
of knowledge or enterprise iu the cultivators, who fail to 
raise the crops most suitable to the soil, or axe satisfied to 
raise only enough to meet their own expected requirements 
— causes which have so often helped to occasion famine in 
Ireland; and absence of means of transport, the fruitful 
source of sufiTering in India. To the latter causes must 
be added the still more artificial and temporary cfiects of 
unwise legislatioTi ; of illegitimate commercial transactions, 
such as forestalling; and of the misapplication of food, as 
illustrated in tho excessive employment of grain for brew** 
ing purposes. 

According to a calculation made by Mr. Comdius Wal- 
ford in a paper in tho StaJlistical Journal “ On the Famines 
of the World, Past and Present,” 850 famines have been 
recorded in the history of the world, including those of 
early scriptural times. 

FAM» an instrument used for faring motion to the air. 
Its use for imparting coolness to the face dates from a vei-y 
remote period. In many of the Egyptian sculptures 
representations of the fan axe to be found, and in the 
celebrated museum of Boulak a fan handle is jiteserved, 
taken from a tomb of tho seventeenth century before our era. 
The use of tho fan con be traced in the early history of the 
As^rians, Hindus, Chinese, Japanese, and other nations of 
the East, while its use in hot countries may he regarded as 
nnivcrsal at the present day. Tlie religions uses of the 
fan are remarkable. The Jews used it from time imme- 
morial to prevent the flies, emblems of Beelzdbub, from 
settling on the embroidered case of the ioraJu So also in 
an ancient French chronicle we find a fan noted in the 
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inventory of the Abb^ of St. Philibert at Tonmns, whose 
use was to keep flies from falling into the sacmmental 
wine, and this very fan was exhibited in Paris in 1867 
<Bee Uzanne's ezcellcmt work on the Fan, translated, l/>n- 
don, 188B). Probamy in this nse, or symbolizing this nse, 
originated the magnificent fans of peacocks* feathers which 
are borne befoae the pope on occasions of great ceremonial. 
The use of fans for this purpose is still kept up in the 
Greek Church and throughout the East, and in this par- 
• ticular, as in several others, the Greek use is the more 
ancient, for in the liturgy of St. Clement is a rubric clearly 
directing two deacons to stand one on each side of the 
altar to keep away the unholy flies, Beelzebub's children, 
by waving **fans of vellum, fine linen, or peacocks* 
feathers.” In the curious church of the native Egyptian 
Olf istians, tlie so-callod Copts, much has been preserved 
of the greatest value in an antiquarian sense. The Coptic 
language itself exists only as a religious tongue, unknown 
to the priests who mutter it. and who gather its purport 
by translations. In this dead-alive church are many fans 
preserved in the same manner, and their meaning is so 
entirely forgotten that the priests use them on festival 
days as ornaments wherewith to surround the sacred copy 
of the Gospels then specially brought out, sticking round 
their edges a fringe of little wax tapers. These Coptic 
fans are of silver (as indeed are also the Greek fans for the 
most part) and are about 7 inches across, with rude figures 
of cherubim, &c., in rciponssd work. 

Fans have also formed a necessary p<art of the outfit of a 
lady from the earliest times in Europe, and they have fre- 
quently been made the vehicles for extravagant luxury and 
display. AddiBon*8 essay on the fan, in No. 102 of the 
Spectat,or^ is one of the most charming pieces of ridicule in 
our language. At the present day much taste and skill are 
employed in the manufacture of fans, some of the finest 
specimens being the production of Parisian artists. The 
practice of painting fans with groups of figures or clusters 
of flowtTS has wi£m late years been revived in England 
under royal patronage, and some interesting exhibitions of 
ancient and modem work have been held, as for instance 
in London in 1872, in Live^ool in 1877, &c. A spedal 
variety of ladies* fans came into use daring the licentious 
comedy of the Restoration. These theatre-fans were pierced 
with a hole, so that, while the wearer could liide the blushes 
whidi rose to her face, or feigned to hide the blushes winch 
refused to come, she could still gaze upon the plays which 
were supposed to bo revolting to lier modesty. The fan 
oven served as a licad-dress for a short time, being intro- 
duced in this character hy Mdlle. de Fontango, mistress of 
Louis XIV. 

In addition to its use in ministering to personal comfort 
the fan has been employed in the winnowing of grain from 
very early times. A reference to this use is found in the 
Old Testament, Isa. xxx. 24; and there is another in the 
New Testament, Mat iii. 12. 

Large revolving fans driven by machinery are frequently 
used to fadlitate the cooling of fluids, to drive away 
noxious dust given off during certain mechanical processes, 
and to assist in ventilation. 

FAN PAXAIt a name given to palms whose leaves are 
fan-shaped. The genera Corypha, Hyphsone, Livistona, 
Manritia, Ac., supply samples of the well-marked fan- 
shaped lid. 

FAN TBAGlSltT» a beautifal fonn of vaulting found 
in the Gothic architecture of the fifteenth century, which 
•derives its name from the manner in whidi its system of 
arrangement suggests a fan. The ribs or veins which form 
the vault spring from the cap of the shaft with a regular 
outward curve, and at equal intervals, round a curved cone 
or polygan. The spaces between the ribs are filled in with 
a ruih tracery of foils and cusps. The best examples of 
this form of arcliitectural adornment ore to be seen in 


King's College, Cambridge, St. George's Chapd, Windsor, 
and Henry VlL's Chapel, Westminster Abbey, 

FANAR'ZOTBBi a name applied to the inhabitants of 
the Fanar or Greek quarter of Constantinople. After the 
capture of Constantinople by the Turks, the Greeks of 
the Fanar, taking advantage of the ignorance of the Turks, 
succeeded in rendering themselves necessary to the ministers 
of the Porte as translators, and to other Turkish grandees 
as secretaries, agents, and men of business in ipneraL 

Interesting pictures of the Fanariotes are given in Mr. 
Hope's novel of “Anastasias,** and in Von Hammer's 
“ Constantinopla** Though Turkish administration is still 
practically in the hands of the Greeks, the term Fanariotes 
has long since become merely historical. 

FANCY, a corruption of phantasy aria), whidi 

term in ancient philosophy indicated the sensuous appear- 
ance of an object, and in a general sense was used as 
coextensive with conception, or the faculty by which man 
reproduces images of objects, either absent or present, with- 
out an immediate impression on the organs of sensation. 
At present tlie use of the word is vague, and it is often used 
ns synonymous with imagination. Those who affect to 
pve it a meaning os distinct from imagination are not very 
successful in their definitions. 

FANDdAN'CK>, a Spanish dance of bloorish origin, a 
variety of the cliica or of the Beguidilla, was originally in 
6-8 time, of slow movement. Later it assimilated itself 
more to the bolero, and is now written in 8-4 time. It 
is danced by pairs of dancers, a man and a woman 
together. Mozart has immortalized it as a dance form 
by using it in his “Nozzo di Figaro’* (Act 8). Lake 
most Spanish dances it almost requires the castanets and 
the tambourine to accompany it, and goes to nothing so 
well as to the guitar. The fandango has been the theme of 
history, and the subject is a favourite one with painters. 
When it arose, about 200 years ago in Andalnsia, it was 
condemned by tho church as soon as it began to be popular. 
But some of the ecclesiastics declined to prohibit a matter 
of which they know nothing. Consequently two famous 
dancers were required to perform the fandango, and did so 
with such effect that many bystanders among the council 
joined in heartily, and the proposed censure was averted 
amid the merriment of all. , 

FAN 'FABB, a short passage for trumpets, announcing 
tho opening of a state ceremony, &c.; a flourish of 
trumpets.” It is always in unison in the best examples. 
Tho following fanfare is pven by Sir Geor^ Grove 
(*‘ Dictionary of Music,” London, 1884) os dating from 
Charles II. in the household cavalry. It is played by the 
eight royal trumpeters, and is always used at the opening 
of Parliament, the proclamation of peace, &c. 



O 




FANO (Anj^o-Saxon fengan, to seize, the root from 
which the word ^n^er is derived). Used as a noun, it is 
generally applied to the canine teeth of the camivora or of 
reptiles. 

FANO. Sec Pesako, 
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FA2VTAXL (Rhipidura) ia a genus of passorlne birds I 
belonging to the family Mnscicapidse (Flygatohsrs). I 
Both the common and the generic name have reference to 
the possession by those bir^ of a long broad tail which 
spre^ out into a fan when they are in motion. The 
species are ratlier numerous, and range through India and 
China, tlie Malay Peninsula and suriounding islands, to 
Australia. The Bladr Fantail (^Rhipidura moiadlloidM)^ 
the wagtml flycatcher of the colonists, is distributed over 
all ports of the Australian continent. It is of a glossy 
black colour, with the wings brown, and the lower st^ace, 
except the throat, and a small streak over each eye pure 
white. It is a lively, active, and familiar bird, haunting 
the neighbourhood of the houses, and seeking for its 
itisect food not only in the gardens but also about tlie 
cattle, upon the backs of which it will frequently alight 
and run along. Much of its prey is sought on the ground. 
In appearance it resembles the European wagtails; like 
them it has the habit of shaking its tail, but the move- 
ment is from side to side, and not per^iendicular. It con- 
stnicts a beautiful cup-shaped nest of dry grass, roots, and 
strips of bark, held together by cobwebs, and usually rears 
two or three broods in the season. 

The Whito-browed Fantail (Rhipidura albo/rotUatd), a 
nearly allied species, is common in the northern parts of 
India, where it frequents both the jungle and gardens. It 
captures much of its food upon the wing, but, like its 
Australian relative, is sometimes seen perched upon the 
backs of cattle. Mosquitoes constitute a great portion of 
the diet of this bird, and hence one of its Indian names 
signifies mosquito -catcher. 

FAMTA8XA. a musical composition which does not 
follow the ordinary divisions of musical fonn. It is a 
favourito style of composition with pianoforte composers, 
Beethoven^s marvellous Moonlight” sonata being expressly 
entiUod Quasi Fantasia,” and Mozart, Mendelssohn, and 
Scliumann having left superb examples. Tliough the com- 
poser is loft free from the time-honoured treatment of first” 
and ** second subject ” and their development,” &c., it is not 
intended that the fantasy shall be a mere vague outpouring of 
rambling disconnected thoughts. Unfortunately some modern 
composers have seemed to think so, and confuse liberty witli 
license, to the great fatigue of their bewildered listeners. 

FAB'AD. one of the electro-magnetic units, so named 
in honour of Michael Faraday. It is the unit of capacity. 
The farad is such that a condenser of one farad capacity 
would be raised to a potential of one yoL.T by a charge of 
one Ampere of elec^city. But as this would be a very 
large condenser, the micro-farad is the practical unit in 
use, and it is the millionth part of a farad. A micro- 
farad condenser contains about 8600 square inches of tin- 
foU surface. 

The farad itself is not the “ absolute ” unit of capacity, 
but the thousand millionth part of this (10^). An abso- 
lute ” unit of capacity on the centimetre-gramme-Becond 
system of measure, that is to say, a capacity of 1,000,000,000 
farads, is possessed by that conductor which requires a 
unit of quantity to bring its potential from zero to unity. 
It is of course quite unworkable. 

FAB'ADAY* lUCHAlX, FJLS., an illustrious 
English chemist and naturifl philosopher, was bom in the 
pai^ of Newington, Surrey, on the 22nd September, 
1791. His father was a working smith, and his education 
was of the most rudimentary description. At the age of 
tliirteen he was apprenticed to a bookbinder, and in this 
position he greedily devoured all the books that fell into his 
hands, but especially those of a scientific cast Those he 
masted so thoroughly that he contrived to construct some 
simple apparatus and to make a variety of interesting 
electrical experiments. 

Having b^ enabled, through the kindness of a Mr. 
Dance, to attend some lectures ddivered at the Royal 


nstitution In 1812 by Sir Humphrey Davy, Faraday took 
iome careful notes of them, which he rewrote with illus- 
rativo drawings, and ventured to submit them to the great 
chemist. Davy discerned the youn^ man’s ability, and in 
.he following year procured him an appointment as chemical 
assistant at the &yal Institution, to which he removed, 
and where he continued to reside, with the^ exception of a 
short interval, until his death. 

The record of a philosopher’s life is generally Uneventful. 
Of Faraday nothing more need be said &an that his services ' 
to science were of the most important description, while 
his character as a man was absolutely without spot He 
was a devout Christian, belonging to one of the strictest 
Nonconformist sects, and an unassuming, charitable, genial, 
and honourable English gentleman. 

His principal scientific labours may be briefly enumerated. 
In 1820 he discovered the chlorides of carbon, and in 1821 
tlio mutual rotation of a magnetic pole and an electric 
current Various successful experiments on the condensa- 
tion of gases distinguished the year 1828. He began his 
experimental researches in electricity in 1881, continuing 
them until almost the end of his life ; and so important 
were the results attained that his name will be associated 
with electricity as indissolubly os that of Newton with 
gravitation. In 1846 he received the Royal and the Rum- 
ford mcdjils for his remarkable discoveries in diamagnetism, 
and his researches into the iufiuence of magnetism upon 
light. 

In 1827 he began a series of lectures on scientific sub- 
jects at the Royal Institution, Albemarle Street, which ho 
continued yearly up to 1867. In 183.8 he was appointed 
professor of e.hemistry at the institution. In 1885, at the 
instance of Lord Melbourne, he received from the crown 
a well-merited pension of £.800 per annum. Although 
Faraday’s fame is especially associated witli electricity and 
magneto-electricity, his labours were not limited to this 
branch of science ; the extent of his researches is evidenced 
by his published memoirs on other subjects, as well as by 
his public lectures. With the highest qualities as an in- 
vestigator, he possessed the happiest power of expounding 
to a general audience the res^t of the most recondite 
investigations. One of tlie most remarkable traits in his 
character as a philosopher was that, detesting half-truths, 
lie never announced a discovery or propounded a theory 
until it was perfect. Under the pressure of long-continued 
devotion to profound scientific research, his mental energies 
gave way a short period before his death, which occurred 
on the 25tli August, 1867. 

He was chosen a corresponding member of the Academy 
of Sciences of Paris as far back as 1828. In 1826 he was 
elected a fellow of the Royal Society, and in 1882 the 
University of Oxford conferred upon him the degree of 
D.C.L. He was also one of the eight foreign associates of 
the Imperial Academy of Sciences of Paris, a commander 
of the Legion of Honour, knight of the I’russian Order of 
Merit, knight of the Italian Order of St. Maurice and 
Lazarus, and a member of numerous scientific and learned 
bodies in Great Britain, France, Prussia, and the United 
States of America. His “Life and Letters,” by Bence 
Jones, was published in two volumes in 1869. 

FA&'ANDOLB or FARAlfDOLA, a dance peculiar 
to the south.of Franco and the north of I^y. The dancers 
form a long chain, hand in hand, men and women alter- 
nately, all the men facing one way and all the women the 
other. This long line winds in and out in intricate figures, 
turning and twisting wildly along the streets till the 
dancers become perfectly mad with excitement It would 
seem the nearest remaining dance akin to the terrible 
revolutibnary Garmagnolb, which Dickens has so vividly 
described in the Tale of Two Cities.” It was fmder the 
excitement of the farandole that Marechal Bruno was 
murdeiud at Avignon in 1816. 
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FABCS. an absnrd sort of comedy, derives its name | 
from the Latin farcire, to stuff (French fareir)^ because I 
it is stuffed full of whims and oddities, in much the same 
way that “ stuffing ” used to enhance the flavour of 
delicate meats. In fact our force-meat, the cook's name 
for certain prepai'ations of “ stuffing,” is this very word 
farce corrupted^ In medimval times fareia or farce was 
a religious cantide-play of which the ecclesiastical Latin 
basis was stuffed with interpolations iii the vulgar tongue, 
^t was very popular at Christmas in France and Italy, and 
to a less extent in Cermaiiy, and took form in the middle 
of the fifteenth century at Paris as an entertainment dis- 
tinct from the religious miracle-plays. The “Farce do 
M nitre Pierre Pathelin” is the most famous of these 
genuinely national productions. Like the FABLiAtr, the 
farce dealt with any situation of ordinary life to which a 
comfc character could be given by the treatment. Farces 
were about 600 lines long, always in eight-syllabled regular 
, verse, and with very few (sometimes only two) actors. 
Satires against priests and women are frequent ; the hen- 
pecked husband and the scolding wife are favourite char- 
acters, and the stick plays a great part. From this 
beginning French comedy gradually arose, and it is most 
curious to trace the large remains of the old farce cloineiit 
in the inimitable works of Moli^re. 

Modern farces follow on the ancient lines in great part, 
and tlie more absurd an idea is the better is it suited for 
farcical purposes. At the same time a farce in three or 
more acts, which is quite common on the French stage, 
seems to Englislimen to be pushing what should be a mere 
trifle too far ; and English farces usually run fromstwenty 
to forty minutes only, during which time the fun is (or 
should be) fast and furious. Their position is either at 
the beginning of the evening, to put the audience in a good 
liumoiir, or at tlio close, to send them away merry. 

FAREHAM, a market-town of England, in the county 
of Hants, 10 miles N.W. from Portsffiouth, and 83 from 
London by the London and South-western Railway, situated 
on a creek at the north-west extremity of Portsmouth har- 
bour. A fair trade is carried on, vessels of 300 tons coming 
up to the quays. There arc exports of pottery, which is 
the cliicf manufacture, oak-bark, and bricks ; and coal, 
timber, and general produce ai-e imported. Tho coach- 
factories, malt-houses, and breweries are large; besides 
which there is a tannery, tobacco-pipe and whiting work, 
and a shirt-collar manufactory. The principal buildings 
are the market-hall ; tho corn exchange, tho great hall of 
which servos as an assembly room ; tho parish church, and 
various chapels. There are public salt-water baths, good 
hotels, and a mechanics' institute, and in the neighbourhood 
several fine seats and parks. Population of the parish, 7183. 

FARSLt GUILLAUME, one of the most eminent of 
the reformers, was born in 1480 at Gap in Dauphine. He 
was of noble descent, and studied at the University of Paris 
where he received from I.iefevre d'Etaples tho spiritual 
illumination which ^e reading of the Bible had conveyed 
into his own mind. Having finished Ills studies, he 
lectured as professor in tho college of Cardinal Lemoine. 
Compelled by the persecution which in 1523 broke out in 
France against the reformers, he fled to Basel, where be 
formed the acquiuntance of GCcolampadios ; and at his in- 
stigation, and with consent of the magistracy, be challenged 
the theological facnlty there to disenss publicly with him 
certain theses, involving the leading points of the reformed 
theology. The disputation took place on the 15th Fobrnary, 
1524. The opposition of his 4uemies, however, compelled 
him to flee to Strasbnrg, whore he was welcomed by Bucer 
and Capito. We next find him at MOmpelgarde, the resi- 
dence of Htike Ulrich of Wttrtemberg, where, thongh not 
ordained, 88 preaclier. After some time ho 

arrived at Geneva, where he at first held private meetings 
in his own house ; bnt these becoming much resorted to, 


ho was Bumn)oncd before tho bishop's vicar, Amadee des 
Gingins, to answer for himself as a misleoder of tho people. 
With difficulty escaping with his life, ho fled to Orde ; but 
his soul longed after the work he had begun at Geneva, and 
n 1533 bo i-eturued to the city under the protection of the 
state of Berne. At length Calvin came upon the field, and 
Farel seized and detained him as tho instrument raised up 
by Providence to complete the work. In 1505 be visited 
Metz, where ho preached with all the fire of Ills youth. This 
was his last effort. He died on IStli September, 1505. 

FARINXL'LL Carlo Brosclii, who adopted the sobri- 
quet of Fariuelli because his father was a flour-dealer (Jdri- 
nello), was born in 1705, and was probably the finest malo 
soprano who ever lived. An accident while riding in 
boyhood necessitated a surgical operation, and as a con- 
sequence tho boyish treble voice never broke. He was the 
pupil of tho famous Poi'pora, and reached the most aston- 
ishing perfection of vocalization while yet a boy. In 1734, 
when at tlie licight of his fame, he visited England, and 
created such a furore that a lady was heard to exclaim at 
the theatre, “ One God, one Farinelli ! ” (See Hogarth's 
Rake's Progress.”) Ho was fond of beginning a note with 
great delicacy, swelling it out to amazing volume, and then 
Jimiiiishing it gradually till it died away, just before one 
)f his passages of phenomenal rapidity, so that each feat 
enhanced the other. Tho Prince of Wales gave him n 
magnificent diamond Btiuff-box,and the whole coui*t followed 
suit, lie built a fine mansion in Italy out of his largo 
English gains. He charmed the hla»4 Louis XV. in like 
manner in 1786 ; and making soon after that a trip to 
Spain ho produced so magical an effect upon the half-mad 
melancholy Philip V. (grandson of Louis XIV. of France), 
that tho queen retained him at any cost to alleviate tho 
misery of iior consort. Farinelli sang four songs every 
rveuing without changing one for ten years, so he assured 
Dr. Burney. He assumed almost tho power of a prime 
minister, received the highest dignities and decorations, and 
engaged deeply in politics. Ho remained in Spain in this 
cxtraordinaiy’ position for tweiity-fivo years, twelve under 
Philip and thirteen under his son Ferdinand. But Charles 
111., brother of Ferdinand, who ascended tho throne in 
1759, desired Farinelli to withdraw to Italy. Ho lived in 
considerable affluence near Bologna for twenty years longer, 
winning respect from all. Burney saw him in 1771. He 
died in 1782. 

FAR'INGDON, a town of England, in the county of 
Berks, situated in the Vale of the White Horse, 36 miles 
north-west of Reading, and 70 miles from Loudon by the 
Great Western Railway. It is a veiy neat town, and tho 
parish church of All Saints is a handsome Gotliic building 
containing many old monuments. It has recently been 
restored throughout. The town has a good trade in corn 
and bacon. Above 4000 pigs are slaughtered annually. 
There is a handsome Gothic com excliange. In addition 
to the market-hall it contains an agricultural library, 
reading-room, and other apartments. Population, 3391. 
Fariugdon was once the residence of the Saxon kings. 
Here in 925 died Edward tho Elder, king of Mercia. The 
site of tile ancient castle was granted by King John, in 
1202, for a Cistercian abbey, an offspring of the wealthy 
foundation of Beaulieu. Faringdou House sustained a 
desperate siege in the Civil War. It was at one time tho 
residence of Pye tho poet-laureate. 

FARM is a portion of land appropriated for cultiva- 
tion either by tho proprietor or by a tenant who pays for 
it a certain stipulated rent. The r«it may consist of a 
share of the produce, and therefore vary with crop, which 
is the custom in some parts of Europe, or it may bo a fixed 
sum of money. In England agricultural land is commonly 
let by the year or at will. 

In no other country is* the tenant fanner pnt in sack 
an independent, good, and advantageous condition os in 
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Scotland, if he takes good heed not to engage to pay a rent 
i)eyond the productiveness of the farm. He enters on it 
under a lease of nineteen years, knowing that iii the case 
t>f death the lease falls to his heirs. The conditions of the 
lease are clear and nnainhiguons, the farm buildings are 
generally in good repair, and every facility is offered for 
improving the land on which he enters. The rent is cither 
a fixed sum paid twice a year, or a sum part of which is 
fixed and part finctuating, according to the price of grain. 

By the Agricultural Holdings Act of 1883 the tenant is 
entitled, under certain rcHtrictions, to the value of any im- 
provements made by him and unexhausted at the termina- 
tion of his occupancy. If the improvements are of a per- 
manent nature, such as the erection of buildings, &c., the 
consent of the landlord must liavo been obtained. If they 
consist of draining land he must be advised of them before- 
hand. Improvement in value due to unexhausted manures, 
<&c., is to be dotci'mincd by reference to competent persons 
at the termination of the tenancy. The landlord has the 
oj)tion of executing the two first-mentioned classes of im- 
provements himself, and charging tlie tenant not more than 
3 per cent, upon the outlay. 

When it is decided what extent of farm may be advan- 
tageously undertaken with a given capital, tlic most import- 
ant object to bo attended to is the condition and fertility of 
tlio soil, not only with respect to the natural quality of tho 
land, but to the actual state it is left in by the preceding 
system of cultivation. It will bo a great advantage to have 
had an opportunity of soeiug the land at all times, observing 
it in diflerent seasons and states of the weather, and espe- 
cially of seeing the crops thrashed out, and ascortiiining 
the quantity of corn which is usually yielded from a certain 
<}uantity of straw, for lands very similar in outward appear- 
ance will produce a very different return when the crops 
are thrashed out. Next to the nature of the soil is to 
be considered tho convenient situation of tho fann, tJie dis- 
position of tho fields, and the adaptation of tho farm 
buildings to the most profitable occupation of the land. 
Tho roads, especially those which load to the neighbouring 
towns, whence manure may be obtained, arc a most import- 
ant consideration ; and if there is water-carriage, it greatly 
enhances the value of the farm. The roads to tho fields, 
and tho distance from these to the fann-yard ; the con- 
venience of having good pasture, or land easily laid down in 
gi'ass near tho homestead ; and t^speciallv the situation of 
the farm buildings wdtli respect to the land, and tho 
abundance of good water — are all circumstances which 
must be well considered, and which will greatly infinence 
tlie probable profits, and consequently the rent which may 
be fairly offered. 

The disposition of tho buildings, in England called the 
hometteady in Scotland the ttteadinffy is of great import- 
ance. Large straggling buildings are inconvenient, and 
cost much in repairs. The house should be neat and com- 
fortable and not too large. Near the house and the farm- 
yard there should bo a small paved court separated from 
the yard by a low wall. In tliis c.ourt, which should com- 
nrnnicato with tho dairy, the utensils may be placed on 
proper benches to air and dry in the sun. The yard or 
yards in a large farm should he sheltered on the north side 
by the i»am8, which need not bo so extensive as used 
fonderly to be thought necessary. Every farm which 
is so extensive as to require more than one fioor to 
thrash the com on, ought always to hiive a thrashing- 
machme attached to it. A small yard, distinct from 
the other, with sheds for the cattle to shelter themselves 
under in wet and stormy weather, is a great advantage. 
The cart-sheds slmidd be in the stack-yard, which pro- 
, perly occupies a space north of the bam. There should 
be a sufficient number "of stands with proper pillars 
and frames to buQd stacks on. t)n each side of the yard 
should be placed the stables, cow-houscs, and feeding 


stalls, with a pump of good water near the last, and eon- , 
venient places to put hay, straw, and turnips in, with a 
machine to cut them. An underground cistern near the 
cow-house and stables, into which Ihe urine and washings 
of the cow-house may mn by means of a sink or drain, is 
a most useful appendage. The liquid manure thus col- 
lected in a tank will bo found most usofnlein enriching the t 
land. Light thatched roofs are sufficient for the sheds and 
smaller buildings, and even for the cow-houses and stables. 
The house should always be detached from the farm bnild^ 
ings, and should have a tiled or slated roof, but it is often 
closely attached to the dairy, as it is of the utmost import- 
ance that both buildings should be in the best position pos- 
sible as regards airiness and freedom from noxious smells. 

A most important question is, what may be a fair rent 
both to the landlord and the tenant, and one upon which 
great differences of opinion exist. In fact, so difficult 
appears the question to the best informed minds, that 
some of those who usually advocate the utmost freedom of, 
contract ]>osBible in commercial matters, think that govern- 
ment should in a complete manner regulate the relationship 
of landlord and tenant, in order to fix a fair rent and to 
secure the tenant from tho exaction of too oppressive terms 
in his lease. From wliatcver cause, however, wdiether from 
the evil effects of feudalism, as some contend, or from the 
fact that the competition of other countries for tho supply 
of farm pi-oduce is rendering farming less profitable, except 
in very prosperous years, than manufacture, tliere. can bo 
little doubt that a most important and valuable branch of 
English industry is passing through a time of disastrous 
depresfion, if not of danger to its very existence. 

The price of agricultural produce throughout Great 
Britain, and oven Ireland, is brought very nearly to an 
equality, through tho rapid means of transport. Tho price 
of labour still varies considerably, owing to local circum- 
stances, but not to so great an extent as formerly. • 

In proportion as^he management of a farm requires 
more ftkill, and tho various operations become more com- 
plicated, BO tho necessity of great accuracy in tho accounts 
bccomcis more evident. In the accounts of a farm thci*e 
ore many separate items to be taken into consideration. 
There may be a separate account kept for every field. 
There should always bo one for every crop of which the 
rotation consists. There is an acscount of the labour of 
men and horses, of tho produce of the dairy, of the stock 
pnrcliosed to bo fattened or sold again in an improved 
state. In short, the divisions of the general account may 
be incrp,«ise(l without limit. 

FARIISXBS-GXNEltAL. Fermiers-gen^aux was 
the name given in France, under the old monarchy, to a 
company which farmed certain branches of the public 
revenue, that is to say, contracted with the government to 
pay into the Treasury a fixed yearly sum, taking upon 
itself tho collection uf certain taxes as an equivalent. The 
system of fanning the taxes was an old custom of the 
French monarchy. The sale of salt was also a government 
monopoly. Sully, the able minister of Henry IVi, seeing 
the loss to the public revenue occasioned by this eyetem, 
by which, out of 150,000,000 livres paid by the people, only 
80,000,000 reached the Treasury, opened the contraots for 
fanning the taxes to public auction. By this means ho 
greatly increased the revenno. But the practice of private 
contracts through favoiu: or bribing was renewed under tho 
following reigns. In 1728, under the regency, the vorions 
individual leases were united in a Ferme-generale, which 
was let to a company, the members of which were hence- 
forth called Fermiers-gdndranx. In tho time of Necker 
the company consisted of forty-four members, who paid 
a rent of 186,000,000 livres, and Necker calculated tiieir 
profit at about 2,000,000 yearly — ^no very entraordinaiy 
sum, if correct. But besides this profit there were the 
expenses of collection, and a host of subalterns to support; 
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tho company had its officers and accountants, receivers, | 
collectors, &c., who, having the public force at their di^sal, | 
committed acts of injustice towards the people, especially 
the poorer class. The *^gabe]le”or sole of salt was a 
fruitful source of oppielbion. Not satisfied with obliging 
tho people to pay for the salt at the price fixed upon it in 
the name of the^ng, they obliged every individual above 
eight years of age to buy a certain quantity whether wanted 
or not. But the rule was not alike all over France ; in 
qpme provinces, which enjoyed certain privileges, it was 
nine livres tho owt., while in others it cost sixteen, and in 
some sixty-two livres. Besides, every article of provision 
that was exported from one province to another was sub- 
ject to duties. These instances convoy an idea of taxation 
in France previous to the Revolution. The fermiers- 
gendraux, as the agents of that system, coming into imme- 
diate contact with the people, drew upon themselves the 
po]mlar hatred. The Involution of 1789 swept them away 
and put an end to the system of fanning the revenues ; it 
equalized the duties and taxes all over France ; but the 
monopoly of the salt and tobacco remained, as well as the 
duties (octroi') on provisions, cuttle, and wine brought 
into Paris and other large towns. 

A distant likeness to the tax-farming system of Franco 
is to be traced under the earlier English kings, and is de- 
ecribed under Fkbm of the Counties. The excise duties 
in England, which date from the Restoration, were also 
farmed for some years prior to 1688. 

The Roman system of levying taxes, at least after tho 
republic hod begun to acquire temtory out of Italy, was by 
fanning them out. In the later period of tho republic the 
farmers were chosen from tho equestrian order. Indi- 
viduals used to form companies or associations for fanning 
the taxes of a particular district ; tho taxes were let by the 
censors for a period of five years. These farmers wore 
called publicatU, and by the Greek writers telon<p, which 
is rendered publicans*’ in the Englisltvcrsion of the New 
Testament. These tax-collectors in the provinces were 
only agents. The principals generally resided at Rome, 
whei'O the affairs of each association (societas) were 
managed by a director called a maginUr. The individual 
members held shares in the undertaking. There was also 
a chief manager in the province or district of which the 
company farmed tlie tax, who was called pro-magisUr. 
There are no means of knowing what proportion of the 
taxes collected reached the Roman treasury (israrium). 
Numerous complaints of the rapacity of the publicani or 
their agents occur in the classical writers. These publi- 
coni were the moneyed men of tho late republic and the 
early empire, and their aid was often required by tho state 
for advances of money when tho treasury was empty. 

FASN'BOBOUOB; a village of England, in the county 
of Hants, is situated at one of tho eutrances to Aldershot 
Camp, and has a station on the South-western line, by which 
it is distant from London 81 miles. It contains a number 
of good villas and an excellent hotel. The population in 
1881 was 6266. 

FABir* FBABNS. or FERN ISLANDS, the 

name of a group of seventeen islands in the German 
Ocean, from 14 to 7 miles off the Northumberland coast, 
8 miles S.E. of Holy Isle, and 20 miles S.K. of Berwick. 
There are two lighthouses upon the largest of the group, 
which is a rocky island, and contains a building called 
St. Onthbert’s Tower. This group was the scene of the 
wrecks of tho Forfarakirc in 1888, and the five 

years later. 

FABNB'SB, the surname of a famous Roman family 
who attained to great influence in Europe about tho middle 
of the sixteenth oentuiy, through the elevation of Cardinal 
AlessandrotFamese to tho papal chair as Paul IIL in 
1584. The most famons member of the family was 
another Alessandro Famese, who was bom in 1546. He 


was known as the Duke of Parma, and tho title of the 
greatest general of his time may fairly be daimod for him. 
Although, perhaps with some jnatioe, he oomod the names 
of bravo and coxcomb in his youtli, his conrage was of 
the highest kind, and he possessed the power of gaining 
the affections of those under his command to a wonderful 
degree. Ilis chief work was accomplished in the Nether- 
lands, of which he was appointed governor, and where for 
severd years ho carried on tlie defence of the Spanish 
power against William the Silent and the Protestant powers 
with surpassing though ruthless ability. After he had 
held the command of the Spanish force that was gathered 
in the Netherlands to cross to England under the protection 
of tlie Armada, he led an expedition into France to assist 
the Catholic League, and by skilful strate^ relieved Paris 
from the attacks of Henry of Navarre and the Huguenots 
in 1690. but being ill supported by the League and by his 
master Philip II. ho was compelled to retreat, and lost all 
the advantages he had gained. While again invading France, 
in 1592, he died at Arras at the early age of forty-six. 

The last representative of the family died in 1781, but 
tho name is still prescivcd in two well-known palaces in 
Rome, and in two famous pieces of statuary respectively 
called the “Famoso Hercules” and the “Farnese Bull,” 
which were presented by the Prince Borghose to the King 
of Naples. 

FARN'HAM, a market-town of England, in the county 
of Surrey, 88 miles from London by road, and 89 miles 
by the South-western Railway, situated near the north- 
west bank of the Wey, is a well-built town of great an- 
tiquity, and one of the principal seats of the hop trade. 
About 1000 acres of ground arc planted with hops, which 
have long been noted for their superior excellence. In the 
vicinity is Aldershot Camp, whose establishment has called 
into existence quite a new town on Farnham Common. 
The parish church is a Norman and Perpendicular building. 
The tower is 120 feet high. William Cobhett, a native of 
this town, is buried in the churchyard. There arc several 
dissenting chapels, a free grammar-school, national school, 
and a handsome town-hall, with a clock-tower 88 feet liigh. 
Faniham consists of two principal streets, with a market- 
place at their intersection, and some smaller streets. Vciy 
pure water is conveyed by pipes from springs in the neiglt- 
houriug hills to a largo reservoir in the town. On the Wey 
arc several large fionr-mills. Farnham Castle is tho palace 
of tho bishops of Winchester. The original fortress was 
raised in 1186 by Bishop Henry of Blois, brother of king 
Stephen; was captured in 1216 by Louis of France, and 
demolished by Henry III. It was afterwards rebuilt. It 
owes its present form to Bishop Morley, who expended 
largo sums of money upon its renovation, 1662-84. The 
ancient keep, dating from Henry IIL’s time, is on inter- 
esting memorial. Waverley Abbey, the first Cistercian 
house founded in England (1128), lies 2 miles S.E. of 
Farnham. It is finely situated in a landscape rich with 
wood and water. The ruins arc of an early English 
character. Moor Park, between Farnham and Waverley, 
was tho residence of the diplomatist and man of letters, 
Sir William Temple, who died hero in January, 1699, 
Doan Swift resided in it for some years as Sir William 
Temple’s amanuensis. The population of the parish in 
1881 was 11,058. Farnham means the dwelling among 
tho ferns.” 

FARNSWORTH, a rising manufacturing town of Eng- 
land, in the county of Lancaster, 190 miles from London 
by the Lancashire and Yorksliire Railway, situated on tho 
banks of the river Irwcll. It contains 9888 inhabitants. 
A public park was presented to the town by Mr. Barnes, 
then M.P, for Bolton, in 1864. The town has extensive 
cotton manufactures, and many of the inhabitants are em- 
ployed in the neighbouring collieries. Archbishop Bancroft 
was boru here in 15 14. 
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r A'ROB. FSROE. or F A&OBBNB ISLAZTOS. a 

group of islands, twenty-two in number, seventeen of which 
art) inhabited; they are 300 miles west of the coast of 
Norway, and about 200 north-west of the Shetland Isles, ! 
between 61° and 68° N. lat., and 8° and 6° W. Ion. 
They were discovered between the years 858 and 868 by 
come Norwegians, and at present belong to Denmark. 
Their whole area is estimated at about 510 square miles. 

These islands chiefly consist of steep rucks, some of them 
rising gradually from the sea, by two or more sloping 
terraces, covered with a thin stratum of earth only 4 or 
5 inches deep, which produces grass. Close to the sea 
the land consists in general of perpendicular rocks, from 
1200 to 1800 feet in height. The interior is com- 
posed of hills, usually sepaintod only by narrow ravines, 
in which there arc brooks or rivulets, geiuTully so swollen 
in the rainy season as to become impassable. There are 
also several lakes, waterfalls, and natural springs. The 
climate is very bleak, and the summer lasts only through 
tlic months of July and August. In some islands there 
are majestic massc's of basalt formation similar to the 
caves of Stafia. Neither the soil nor climate ndinits of 
any extended tillage. ' The chief kinds of cultivated plants 
are barley, rye, potatoes, turnips, parsnips, and carrots. 
Sheep, horses, and dogs are numerous, and of good growth. 
Wliales, seals, and numerous kinds of fish and wild fowl 
~avo found among and around the islands. Turf, cool, 
cupper, jasper, chalcedonies, and opal are met with. 

Tiie inhabitants are of Norman (or Norwegian) descent, 
and speak tlie Norwegian language with a DaTiish accent. 
They have in general handsome features and are well made. 
They are honest, hospitable, and simple in their manners. 
Ill most respects they resemble the Norwegians, "iliey 
carry on many branches of manufacture. The five chief 
islands are Stromoe, 27 miles long by broad ; Ostcroo, 
20 miles by 10; Sandoe, 13 miles by 1^; Sudoroe, 17 
miles by 5 J ; and Vaagoe, 18 miles by 5. The chief town 
of the group is Thorshavn, in Stromoe. 

FAR aUHAB, GEORGS, son of a poor clergyman, 
was born at London den*y in 1678, and educated at the 
University of Dublin. At an early age he made bis ap- 
pearance at the Dublin tlicatrc, hut not being successful 
ho travelled to London, being then only seventeen years of 
age, and the Earl of Oncry gave him a commission in his 
own regiment. 

In 1608 he produced his comedy of “Love and a Bottle,” 
whicdi was highly successful. His ^'Constant Couple” 
appeared two years afterwards, and a sequel, under the 
title of “ Sir Harry Wildair,” was also favoui*ably received, 
though much inferior in merit. In 1703 he produced the 

Inconstant.” He vras married in the some year, and 
getting into great difiicnlties was forced to sell his com- 
mission. Ho soon after fell into a decline, and died in 
1707. Ho produced the “Twin Rivals” in 1705, the 
“Recruiting Officer ” (with Sergeant Kite) in 1706, and 
his masterpiece, the “ Beaux' Stratagem,” in 1707, written 
in six weeks when ho was dying. 

FAR'RANT, 1UCHARB, an Elizabethan musician 
whose works yet delight us, was one of the gentlemen of the 
great queen's chapol. He died in middle age, in 1580. His 
anthems, “ Call to remembrance,” “ Hide not thou thy 
file,” and the exquisitely beautiful “ Lord, for thy tender 
mercies’ sake,” are among tlie most favourite pieces of our 
church music. 

FARSXSTAE' or FAR8 (the ancient Perm), a pro- 
vince of Persia, is bounded on the S.W. by the Persian 
Gulf, and inclosed on other sides by the provinces of 
Khuzistan, Zrak-Ajemi, Kerman, and Luristan. On the 
coast the surface is le\*el and the climate hot ; but in the 
iutcrior are mountain riinges, interspersed with many long 
and narrow fertile plains. The central mountain chain 
divides the rivers into those which flow into the Persian 


Gulf and those discharging themselves into Lake Bakhte- 
gan. The chief of the former is the Tab, the ancient 
AtobU^ and of the latter the Bendemeer, or rather Bundo^ 
mcer, the ancient Cyras or AraxtB. 

Besides the Lake Bakhtegan, which is 70 miles in circuit, 
there are several other lakes, the chief of which is in the 
neighbourhood of Shiraz. Those as well as some of the 
rivers are salt, and the bed of the Lake Bakhtegan yields in 
summer, when it is nearly dry, great quantities of this 
mineral. The products comprise corn, rice, dates, raising 
and other fruits, opium, tobacco, saffron, hemp, cotton, 
silk, attar of roses, and wine. Many cattle and sheep are 
reared ; and the horses, camels, and asses are of superior 
breeds. The minerals found here are lead, iron, marble, 
borax, naphtha, and salt. The chief manufactures arc of 
silk, woollen, and cotton stuffs, and skins, for exportation. 
The area is 53,125 square miles. The province cohtains 
the ruins of Pcrsepolis, Posarga, and Shakpur. Farsistan 
was the ancient patritnony and Idugdom of Cyrus the Great 
previous to his foundation of the Persian Empire. 

FAR'THXNGALE or VAR'DXNGALS, probably a 
corruption of the French vertu^garde or virtue guard, 
a hoop of whalebone formerly worn by ladies to spread the 
petticoat to a wide circumference. It afforded the ladies 
a great opportunity of displaying their jewels and other 
ornaments to the utmost advantage, and for that reason 
obtained the superiority over the closer-fitting habits. Tho 
hoop, the last remains of the farthingale in England, went 
out at tho beginning of the reign of George IV., but 
reappeared in tho reign of Queen Victoria, in the form of 
the scrolled crinoline, which imitated the puffed haircloth 
petticoat (crinoline) by a series of hoops of thin stocl. 

FAS'CES, among the Romans, a term applied to the 
bundle of rods bound round an axe, of which the iron head 
protruded, and which the lictors carried before tbe chief 
magistrates. Tho axe and tho bundle of rods were inr 
tended to represent^ first, the emblem of punishment; and 
secondly, the power of unanimity among the citizens. The 
fasces were first introduced by Tarquin as a mark of 
sovereign authority, and afterwards adopted by the consuls. 

FAB'eXA (Latin, a bandage or ligament), a term of 
very general use in anatomy, and applied to any aponeurotic 
expansion of muscular fibre by which certain parts are 
brought together, such os tho iliac fascia^ which covers 
the inner surface of the iliac and proas muscles, &c. 

In classical antiquity the fascia was a thin sash, fre- 
quently mentioTied by Latin writers, which the Roman 
ladies wrapt round their bodies next to the skin, for the 
purpose of giving a sleudcmoss to the waist. 

In architecture the fascia is a broad fillet or band, some- 
times used alone and sometimes in combination with the 
mouldings of the architrave or imposts. It sometimes 
happens that two or three fasciae, according to the taste 
of the designer, constitute the different divisions of the 
architrave, each of which projects slightly beyond that 
which is directly below. In ordinary building it is applied 
to the flat surface of the great beam or bressemer along a 
shop front, whereon tbe shopkeeper usually writes his 
name or his trade, or both, in large letters. 

In astronomy the term fascia is applied to the belt 
across a planet, as tho fasciae or bolts of the planet Jupiter. 

FASCICLE, in botany, is, strictly spealdng, that kind 
of inflorescence in which tho flowers are arranged in a flat- 
headed raceme or corymb, and begin to expand in the 
centre sooner than at the circumferenco. The term is, 
however, constantly applied to any collection of flowers or 
loaves in clusters at the end or on the sides of a branch ; 
thus the leaves of the larch are called fascicnlate. The term 
Is derived from the Latin a small bundle. 

FASCINES are bundles of strong brnshwoc^, branches 
of trees, or osiers, bound together with yam or witbs. 
They ore used for military purposes, In the construction of 
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temporary works; for filling ditches, making roads over 
• marshy ground, covering roofs of field-magazines, and 
sometimes for setting fire to an obstruction. They arc 
about 10 inches in diameter, and of various lengths, from 

to 20 feet, according sto the object for which they me 
intended. A fascino of the longest kind is sometimes 
called a saucisson. 

FASHION ifiPthe name ^ven to the general habit of 
society for the time being in dress, pursuits of pleasure 
(and even of business), studies, speech, &c. 

* Of all fashions tho most changeable and capricious is 
the fashion of dress. A fashion for antique furniture, for 
blue china, for collecting old postage stamps, for etchings 
as against engravings (or vice versd), for red-brick houses, 
for dark rooms, for particular authors, and especially for 
particular artists of every sort, may set in without rhyme 
or reason, and after lasting its time, will disappear in an 
equally unreasonable manner. Hut the swiftness and ab- 
surd unreasonableness of the changes in dress, most com- 
monly changes for ebanging^s sake, arc far beyond all 
others ; and tho costume of the hour is what is always 
taken to be meant by the Jathitm^ without any further 
qualification. Only a few years since many honourable 
firms were brought to ruin, and numbers of worthy arti- 
sans were on the brink of starvation in the town of Coven- 
try, because the fashion, after running on ribbons to a 
great height, suddenly veered in another direction, and all 
who made or sold ribbons were left destitute. Ilazlitt well 
says that fashion constantly begins and ends in two things 
it abhors most — singnlarity and vulgarity. It is tho per- 
petual setting up and then disowning a certain standard 
of taste, elegance, and relinement, which has no othSr for- 
mation or authority than that it is tho prevailing distrac- 
tion of tho moment ; which was yesterday ridiculous from 
its being new, and to-morrow will be odious from its being 
common." It is valuable, therefore, as well as interesting 
to make a brief survey of the principal ^changes of costnino 
in England, avoiding details wherever possible, since tho 
subject is practically inexhaustible. Blanche's ^^Cyclo- 
p»dia of Costume ” (two vols. 4to, London, 1879) hardly 
does more than give a tolerable survey of the ground; 
though it is a great improvement on Fairholt*s Costumo 
in England ” (London, 18(i0, second edition), and is tho 
best authority on the subject at present. 

The Britons, to begin at the beginning, were, like the 
Gauls, a gene braccata^ a people with breeches, as opposed 
to tho gene togata, or (trouserless) people with cloaks — 
».e. the Greeks and Homans. Ureoclios and barbarism 
went together in Homan eyes, very oddly in our modern 
view. The dress of men and women dilTered very slightly, 
as shown on monuments and medals; perhaps the chief 
difference is in the men wearing hats and tho women 
trusting only to their long hair os a protection to the head. 
The dress was a blouse with sleeves, confined in some cases 
by a belt, trousers fitting close at the ankle, and a tartan 
plaid fastened at the shoulder with a brooch. The chief- 
tains wore their hair in a long mane, or those who were 
less particular cut it in a thick shock low on the forehead. 
The hair and moustaches were dyed red with gallic soap, 
made of goats* fat and tho ashes of beechen logs (Elton, 
“ Origins of English History," London, 1882). 

Afterwards, when the country was thorongbly a Homan 
colony, the better classes of Britons adopted the woollen 
Homan toga for tho men, and the Roman outer and inner 
tunics for the women ; the men, however, still retaining the 
national brooches. 

The English conquest brought the linen undershirt with 
it, and often a coarse linen tunic or outer shirt as well, the 
latter surviving in the rapidly disappearing ** smock-frock " 
of our carters and waggoners with its patterns of ancient 
cross-work^ embroid^y on tho shoulders, no doubt 
unchanged for ages. The same crossed designs were cairied 


out by the early English in the cross-gartering of the hose 
and lacing of the open leather shoes. The nobles wore a 
woollen cloak fastened by a brooch at the neck, a woollen 
tunic, and a linen shirt. The whole costume is excellently 
portrayed in the coloured Plates illustrating the Bayeux 
Tapestry. 

If the English had brought body linen, the Normans 
brought gloves as an additional article of costume. At 
first they were only marks of nobility, and were richly 
jewelled on the hack (see the effigy of King John at Worcester 
Cathedral). Under King John hooded cloaks were often 
worn, but other headgear, except a fillet round the olal>or- 
ately curled locks, was unusual It was considered to con- 
ceal the hair too much. The face was sliavcn, and the 
back of tho head also, under the earlier Norman kings. 
The ladies of the Angevin dynasty wore long gowns cover- 
ing the feet, girdled at tho waist, whence a purse or pouch 
hung down, and high in tho neck, with long tight sleeves 
to the wrist ; the hair was bound with a jewelled fillet, 
and covered with a wimplo or veil. By the beginning of 
the fifteenth century (Richard IT, and Henry IV.) dross 
had risen to an extraordinary pitch of absurdity: mantles, 
hoods, &c., had their edges cut into leaves and other 
patterns, and tho dresses were covered with mottoes and 
heraldic devices embroidered in a costly way. Richard had 
one coat which was valued at 80,000 marks. The long 
wide sleeves of the tunic, with their fantastic edges, reached 
to the feet, the hood was extended into a long pipe-like 
prolongation (liripipes), often nearly touching the ground ; 
the shoes had long points at the toes, curled upwards and 
fastened to the knees with chains of gold or silver ; elderly 
lords diTBsed in long gowns to tho feet. Ladies* dress was 
the low-hodicd kirtlc, fitting very tight, with a large loose 
sleeveless gown, trimmed with fur at the edges, worn over 
it. A peculiar sideless kirtlc, showhig at each side the under 
dress, and called tho " coto hardi,** retained its favour for two 
centuries. The hair was confined by a gold caul or fret of 
network surmounted by a chaplet, or a coronet in the case 
of noble ladies. Under Henry VI. this changed to an 
extravagantly high and projecting homed head-dress, some- 
times straight, sometimes Jicart-shaped ; aud this became 
contracted under Edward IV. into tho steeple ** head- 
dress, made of a roll of linen mneh such as Norman nurses 
wear at the present day in a reduced form, and carrying a 
long veil which hung in folds to- the ground. The com- 
mon people at this time wore — tho men, a woollen tunic 
girdled at the waist, with sleeves following the shape of 
the ann, pointed boots, and a cap tho lining of which fell 
on one side over the head ; the women, an upper and under 
kirtlc, with a framed head-dress giving a distant resemblance 
to the well-known fazzoletta of the Neapolitans. The 
close of this period (Edward IV.) presented a remarkable 
dress among the noblemen. A short jacket was worn, 
drawn in at the waist, and extending only au inch or two 
below that, padded out at tho shoulders, the sleeves slit up 
the hack or across the elbow to show the white shirt (a 
fashion of slashing ** which lasted for many generations, 
and was widely extended afterwards); the hose fitted 
tightly to the figure, somewhat too liberally displayed by tho 
short jacket, aud tho hat was almost as tall os the steeple 
head-dress of the ladies. Long pointed toes to the hoots 
w'oro worn. These extravagances were in vain sought to be 
controlled by legislation both in the third and twenty-second 
years of Edward IV. 

The Tudor dress is well known by the many portraits 
of bluff King Hal,** the velvet bonnet on one side of the 
bead, the largo feather surrounding ib, the slashed sleeves 
and trunk-hose swelling out monstrously from the tight 
hose on the thighs, the broad-toed shoes, the sleeveless 
short doak, through which the arms are thrust, &c. The 
ladies* dress was cut square, and the opening filled in with 
on embroidered habit-shirt. Catharine of Aragon wears a 
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diamond” head-dress, roofing in the face as with a gable, 
in her host known portrait, but this was a Henry VII. 
type. Their dainty cap and feather of Henry YIIL’s 
reign is one of the prettiest ladies’ head-dresses ever 
invented (see Holbein’s portrait of Anne Boleyn). About 
16 GO ruffs of frilled starched linen round the neck began 
to come into fashion for both men and women of rank. 
Oathbrine de Medicis has the credit of introducing them 
into France. We find Sir Walter Kaleigh (time of Eliza- 
beth), in a celebrated portrait, dressed in a white satin- 
pinked vest, close-sleeved to the wrist, and with a fluted ruff 
round the neck ; and over the body a doublet finely flow- 
ered and embroidered with pearls, in the feather of his hat 
(hats now replacing the flat bonnet) a largo mby, and a 
pearl drop at the bottom of the sprig in place of a button. 
His breeches and stockings were of white silk, and even 
his shoes with jewels in them worth £G500 on court days, 
&C. The costume of Elizabeth’s ladies was equally 
splendid: the long pointed waist and gorgeously ornamented 
stomacher, tlie broad ruff delicately embroidered and rising 
higli behind the head, and the ample farthingale are familiar 
to all. It is curious to remark how closely one sex copied 
the other at this period. 

The Stuarts, as became their French and Spanish 
relationships, modified the costume in that direction. 
Under James I. the long-waisted peaked doublet of the 
Elizabctlians became longer, closer, more peaked than 
before, and men wore stays to get them to fit the better. 
The trunk-hose stood out from the hips like a balloon, and 
then tapered down to the knees, where bows secured them. 
Pointed volvot hats, with a small feather fastened by a 
jewel on one side, and a nan*ow brim were worn. The 
ladies discarded the modest habit-sliirt while keeping the 
low-cut bodice, the farthingale (vertu-garde) quite dis- 
appeared by the close of James l.’s reign, and patches 
began to be worn. The tasteless male costume of James 
changed gradually into the exceedingly handsome Charles 1. 
dress, BO nobly familiar to us in llie Vandyke portraits. 
The coat, often of velvet, opened in front to show the rich 
shirt below, and was buttoned above as it met the collar of 
lace ; the sleeves, fastened at the wrist, were covered with 
lace or white cuffs. The trunk-liose gave way to looso 
open breeches, fringed or laco-edged. The well-fitting hose 
were terminated by shoes witli rosettes. The meanly 
shaped hat was driven out by a broad-brimmed felt hat of 
beautiful design, beneath which the flowing hair fell on the 
shoulders. Probably this costume, in tlie less foppish 
examples, is the most elegant that Englishmen have ever 
worn. The Puritans of this timo cut close the hair 
(whence their name Bonndheads), used plain hands for 
lace, narrowed the breeches and discarded the ribbons, &c., 
and their dress, though plain, was serviceable and not 
inelegant. Chai-les II. brought in the costume of Louis 
XIV. for the court, Puritan ways still continuing else- 
where. A fihort-slccvcd looso garment, progenitor of our 
modem coat, had beneath it a sleeveless vest, ancestor of 
our waistcoat. The sliirt slocvos bulged out at the elbows, 
tied with ribbons. The hat was cut low in the crown, and 
the natural curls wore replaced by monstrous periwigs. 
A profusion of lace and ribbons, buttons and trimmings 
covered this parody of the Vandyke ” dress, which was 
as 'gaudy in its general colour as its predecessor had been 
stately and refined. In an inventory of 1679 wo find the 
terms coat, waistcoat, breeches, and stockings (replacing 
the former long hose); and we may consider that our 
modem costume has begun. By William IIL’s reign the 
‘^petticoat breeches” had shrunk so as to fit the leg, and 
'^Imee-breeehes” had begun their long career; the coat, now 
long and skirted,' fitted the body, and had large pockets, and 
the waistcoat became se long that the lower buttons were 
not fastened. The ladies’ dress of Charles IL’s court was 
neither modest nor graceful; the bosom was indelicately 


xposed, the arms bare ; the face, with its row of short 
curls on the forehead, seems to acquire a boldness of ' 
ixprcBsion foreign to English notions. This is the cos- 
ume of Lely’s beauties,” familiar on the walls of Hampton 
I!onrt ; and it is something to be joiced over tliat with the 
Stuarts it passed away. The fan with a hole in it for 
wear at the theatres sufficiently marks^ the low ebb of , 
female modesty at this disgraceful time. See Fan. 

Under tlie bouse of Hanover the costume ot men changed 
to one much nearer our own. The coat and waistcoat w^ 
more ample than is now worn, the trousers did not ^ 
exist; still the important difference from a court suit of the 
present day is chiefly to be found in the use of hair powder 
or close-cut wigs (the long curls having disappeared), and 
in the universal adoption of the three-cornered hat or 

cocked hat.” This i.s the costume of Pope, and the snuff- 
box and the clouded cane, the mfi9cs at the wrist, and 
the hair gatlicrcd under a bow of ribbon into a short queue, 
pervade his poetry as in an atmosphere of their owtj. The 
coats were often of velvet and of the most brilliant hues, 
much such as the footmen of the present day still wear. 
Poor Goldsmith’s plum-colour coat has earned him au im- 
mortality of jesting, while Dr. Johnson’s snuff-brown cloth 
is part and parcel of the sturdy old man. The ladies of 
tho time wore hoops of hideous shape and large size. Tho 
dress usually bore a broad looso fold down tho back from 
neck to hem, colled a sacqne. Powdered, patched, and 
painted, Pope has satirized them in lines that live for (wer. 

But the French Kovolution drew near, and tho liberal 
ideas of wliich it was tho violent outcome permeated all the 
society of civilized Europe, oven to its fashions. The threo- 
corncred hat became a round one, its feather vanishing 
for ever; tlie coat and waistcoat, now universally of quiet 
coloured cloth, shrank almost to modem size.; the kneo- 
hreeches gave way frequently to pantaloons, following tho 
shape of the l(‘g; while wigs and hair powder disappeared,, 
Roland, minister of France, ventured to appear at court 
without buckles to his shoes — ^>vith a mere shoe-string 
indeed ; plainly showing to a certain courtier whoso horror 
has amused the world ever since, that tho end of all things 
was at band. 

Finally, about 1915, the trouser displaced tho knee- 
breeches (except in court dress and for menials), and 
tliough peculiarities, as of wearing many waistcoats (or of 
many collars of waistcoats), of enwrapping the neck in the 
voluminous folds of a stock, &c., appeared from timo to 
time, the costume of men has not varied in any important 
particular since. The curl of a hat, the tightness or loose- 
ness of a trouser leg, are the petty varieties wo study and 
date by. Sportsmen and those who play athletic games, 
or who ride on bicycles, favour the kuickerbockcr and tight 
stocking, and thus return in some sort to earlier ways. 
Indies’ dress has varied so frequently and so violently in 
the present century tliat it would rtiquiro a long article to 
detail the; changes. In the earlier years feathers nodded 
over tho high-piled hair, the waist was under the armpits, 
whence a scanty petticoat descended to a narrow frill, 
hardly giving room for tho feet to take a step of even 
moderate length; tlie sleeves, quite short at the shoulders 
aud puffed out immoderately, made tho lady seem almost 
humpbacked, and long gloves reached above tho elbow. 
Towards the middle of the century (countless changes 
having intervened, an attempt at adopting male costume 
made by Mrs. Bloomer, among them) the disfigoring hoop 
reappeared, vaster than ever, and made now of bands of 
steel, which breaking sometimes pierced tho wearer, and 
which still more often caused the dress to catch fire and 
the unfortunate victim to lose her life. Bonnets varied 
from the spoon-bonnet, with a largo bouquet as big as tho 
face under a pointed arch-liko front above thq head, to a 
tiny cap-llke garment nearly invisible. These exWvagances 
were largely due to tlie vicious and debased coart of tlio 
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lower French empire under Napoleon III, Later on a , 
determined attempt was made against the pinched waists 
of that timOf the low«iiocked dresses, the high-heeled 
shoes, the great weight of garments slung on to the hips, 
^c., hy Dr. Mary Wall|pr, Dr. Garret Anderson, and other 
ladies. Dr. Walker's modided Bloomer costume was not 
greatly adopted, but the use of easy stays, or of no stays 
at oil, of broa^ and thick-soled boots, of suspenders or 
braces taking their support from the shoulders, and of 
such mysteries as the “ divided skirt,” &c., became very 
e^ommon indeed with sensible ladies towards the latter part 
of 'the century. Probably the rapidly increasing number 
of women-doctors and women-scientists was the cause of 
this wholesome reform. But how long it may last no man 
must be rash enough to predict. 

FAST and FASTING, abstinence from food, more 
partjpularly used for such abstinence os a religious observ- 
ance (from the Anglo-Suxon/ass^aa). Beligious ftvsting has 
been practised in almost all ages and all countries. It has 
been generally observed in its most severe forms in Eastern 
•countries. The Jews, however, had Imt one fast enjoined 
ns compulsory by the Mosaic law. This was the Day of 
Atonement, or the Sabbath of Sabbaths, observed on the 
tenth day of the seventh mouth. As time went on 
numerous other fast days were added, commemorating 
the many bitter times of sulFering and humiliation which 
fell so heavily on the Jewish nation. Mohammed recom- 
mended fasting to his followers as a wliolesome practice, 
and they are commanded by the Koran to fast from day- 
break to the rising of the siar.s dui-iiig tho whole month of 
Ramadan, but the prohibition does not extend to the night 
of that period. As regards the amount of obligation of 
fasting existing for Christians, tho subject has been fertile 
in disputes, the references to it in the Gospels having been 
resolutely claimed by tho supporters of opposite opinions 
as teaching exactly opposite precepts. After tho evangelists 
and npostolic writers the first direct mention of fasting as 
a duty occurs at tho end of tho second century, and it was 
not until the sixth century that days for fasting are known 
formally have been set apart. Whether voluntarily or 
by command, fasts on Friday as tho day of the crucifixion, 
and on Wednesday as the day on which the death of Christ 
was decided on, seem to have been very eai'ly observed. 
About tho fourth century vigils were converted into fast 
days kept on the eve of great festivals, owing to tho evils 
that had arisen from tho night services previously called 
by that name. 

The Church of Romo now imposes a certain number of 
fasts on her members, which chiefly involve an abstinence 
from meat of every kind. Tho Greek Church also imposes 
a large number of fasts, and has always carried them out 
with great severity. The Church of England leaves both 
the option of fasting and the method to the conscience of 
individual members. The fixed days appointed by it arc 
—■the forty days in Lent ; tho Ember Days at liie four 
seasons, being tho Wednesdays, Fridays, and Saturdays 
after tho first Sunday in Lent, the Feast of Pentecost, the 
14tb September, and the Idtli December; tho three Rogation 
Days, being tlio Monday, Tuesday, and Wednesday before 
Holy Thursday; and all tho Fridays in tho year except 
Christmas Day. In Scotland fast days are held twice a 
year in connection with the dispensation of tho sacrament 
of the Lord's Supper. Business is snspendod during tho 
day in the parish in which the fast is held. 

Probably tho natural disinclination for food which com- 
monly accompanies any great sorrow has hod a largo Bhai*e 
in making fasting one of tho accepted outward signs of 
mourning. The facts also that long abstinence from food 
tends to produce delirium and ecstasy, and exhibits a great 
amount of self-control, would naturally tend to tiie exten- 
sion of thefproctice by those who desirod to earn a repu- 
tation for sanctity or supernatural powers. Tho very 


circumstance that this really involved a true yirtno— aelf- 
control— would lend a basis for genuine respect for the 
fosters. In modem times there have boon many cases of 
reported extraordinary long abstention from food, but most 
of these, after having brought considerable profit to their 
manipulators, and inisciy and probably life-long sulTering^ 
to tho subject, have generally proved to bo wilful impos- 
tures. A very small regular allowance of food or water, 
G^n when tho latter is applied externally, will maintain 
life in a feeble state for a long time, and it is greatly owing 
to tliis that cases of imposture are possible. The best 
authenticated case of fasting in modern times is that of’ 
Dr. Tanner, an “eclectic” physician of Now York, who 
fasted forty days and nights, viz. from 28th Juno to 7th 
August, 1880. During the time he drank 667^ ounces of 
water, and lost 36 lbs. in weight. His weight at starting 
was 157^ lbs. 

FAS'TZ were marble tables at Rome, on which were 
inscribed the names of the consuls, dictators, censors, and 
other principal magistrates of the republic. Fragments of 
these tables have been collected, and are ranged along tho 
walls of one of tho halls in the palace of tho Oonservatori on 
the Capitol Tho deficiencies in the scries of the consuls 
have been supplied by means of the historians, and by con- 
sulting monumental inscriptions. Several learned men in 
modem times have C(»mpiled Fasti, or chronological tables 
of the Roman consuls. The word fasti is often used aa 
synonymous with the annals or chronicles of a nation. 

Tho Romans had another kind of fasti, a kind of almanack,, 
in which were registered the periodical festivals, games, 
oiBuial days for business, Ac. The dies fasti were tlm 
days when the law-courts wore open and it was allowahlo 
to plead (JttTi ) ; holidays were dies nefastU Ovid wrot& 
a poem explanatory of these fasti, which he dedicated to 
Germaniens, and in which he described the origin of the 
festivals, and the recollections, cither happy or calamitous, 
comiectcd with the various days of each mouth. The poem 
OB we have it, is in six books, one for each of tho first six 
months of tho ycai* ; tlie rest is lost. These indeed are tho 
original lists, and tho historical fasti derive their name 
from their resemblance to the calendar just described. 
As tho irregularities of the old Roman calendar made it 
very difficult for anyone but a priest to know when tho 
dies fasti would fall (beciiusd of the necessary interpola- 
tions to bring the iU-adjttsted months into order), the 
common people were for a long time at tho mercy of those 
who had access to these calculations. Under tho decemvir- 
ate a clerk published tlio list copied from that of the priests, 
and afterwards it became a general practice to publish 
these lists. They eventually grew into a sort of calendar.. 

FASTZG'ZUBK, in architecture, is the Latin name for 
that triangular gable-end of buildings in the style of tho 
Greek temple which wc call “ pediment.” When the Romans 
began to bestow divine honours upon Jnlins Csesar (during 
his life), they decreed him the privilege, among other 
things, of being at liberty to erect a fastigium over the 
columns of his house-porch ; that is to say, tlicy permitted 
him, if ho chose, to make his house apparently the templo 
of a god. 

FAT is both of animal and vegetable origin. Fats 
arc cither liquid or solid, in tho former case being called 
fatty oils, and in tho latter solid fats. Some of the oils 
are called fixed, others drying oils; tho former remun 
greasy when dropped on paper, as almond-oil, the latter 
dry up, as linseed-oil ; lard, tallow, and wax are examples 
of solid fats. Some of these are beautifully crystalline, aa 
cholesterin and spermaceti. They vaiy in consistence- 
from the thinnest olive-oil to tho most compact suet, this 
variation being caused by the variable proportions in which 
the solid and fluid fatty principles are associated in the- 
product. They are made up of two or three distinct enb- 
staiiccs easily separable from each other. Olive-oil exposed 
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to a temptarature of 40“ Fahr. deposits a ciystalline solid fat 
termed margarin. The portion from which this is separ- 
ated is denominated oUin; while in animal fnt a third sub- 
stance is found associated with marp^rin, which has received 
the name of stearin. The olein and margarin of all vege- 
table and animal oils are not, however, identical ; it is even 
possible that there may be essential differences between 
them. See Oil. 

Human fat varies a little according to the part of tjie 
body producing it ; that from the region of the kidneys, 
after it has been molted, is yellowish and inodorous; it 
begins to congeal at 7G° Fahr., and is solid at 64“. 
The olein of humnii fat is a colourless, oily, sweetish 
fluid, and remains so at 40“ ; at (I0“ its specitic gravity 
is 0‘913. Ox fat^ when melted, begins to solidify at 98“, 
and the temperature then rises to 102“. It contains about 
three-fourths of its weight of stearin, which is solid, hard, 
colourless, not gJ’cnsy, and of a granular crystalline texture. 
The olein of ox fat is colourless, nearly inodorous, and its 
specific gravity is 0*913. Sheep' t fai^ or mutton suet, by 
exposure to tlie air acquires a peculiar odour. After fusion 
it congeals at a temperature varying between 98“ and 102“. 
The stearin is white, translnwnt, and after fusion but im- 
perfectly crystalline. Hog's fal^ or hog's lard, is a soft 
colourless solid, which" fuses between 78** and 8G“; the 
stearin of hog's lard is inodorous, solid, and granular. 
Goai^s fat cioiilains a peculiar fat, termed by Chcvreul 
hirciny to the presence of which its peculiar odour is 
owing. Goose fat is colourless, mid of a pcculiai* taste 
and smell. 

The olein and stearin of animal fats are highly useful 
and important substances in tlic manufacture of soup and 
candles; for the latter purpose stearin has been of late 
very advantageously employed, and to a considerable 
extent ns a substitute for wax. Saponification is effected 
by bringing lixed fatty bodies into contact witli alkaline 
Bolutioiis lit a high temperature. A viscid homogeneous 
mass is produced by their combination, which is freely 
soluble in w'nrm water, but insoluble in saline solutions. 
By this process tlie fatty elements are completely changed, 
and the stearin, the olein, and the margarin give respec- 
tively stearic, oleic, and margaric acids, accompanied by a 
peculiar sweet substance termed glyctriiiy w'hich is colour- 
less and uncrystnllizablc. The fats can bo reconstituted 
by the combination of these bodies. See Soai*. 

The origin of fat in the animal body was at one time 
the subject of much animated discussion. Some main- 
tained that starch and saccharine substances were converted 
into fnt by tlie separation of carbon and oxygen, os in vinous 
fermentation ; wliilo others contended that oily or fatty 
matter is always present in tlic food, and is merely ahsork'd 
and deposited, lly a series of interesting experiments by 
M. Dumas and ^r. Milne Edwards, tlie former of these 
views has been confirmed, and it has been shown that bees 
exclusively feeding on sugar arc still capable of producing 
wax, whidi is known to be a true fat. 

The following analysis of the stcoi’in and olein of mutton 
suet may be token os examples of the general composition 
of these substances 
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They are distinguished from the hydrocarbons by saponifi- 
cation with alkalies and by containing oxygen. 

Fat (as food) is valuable as a heat-producer; lean is both 
a heat-prodneer and a ficsh-fbrmer. Fat cannot produce 
muscle, because it contains no nitrogen. In 100 parts it 
has 77 of carbon, 11 of oxygen, and 12 of hydrogen. In 


the body these elements recombine, the carbon taking up 
oxygen and forming carbonic acid, the hydrogen taking the 
rest of the oxygen as well as some from the air in the 
lungs and becoming water. It is estimated that at least 
a third of the weight of the carcos^ of meat as prepared by 
the butcher is fat, and in fat sheep' nearly one-half. This 
fat is mixed with the lean in the general structure of the 
body ; but also it exists in groat massea within the loins, 
around the kidneys, &c., and is cut off and, sold sopai'ately 
from the meat as suet Suet is unusually solid, has hardly 
any distinct meaty flavour, and is therefore exactly fitteyi 
for cnlinary combinations with flour, as puddings, &c. 

Fnt is valuable in many ways in the digestive economy. 
It is more readily transformed than starch, also a great 
hent-produccr ; it is a lubricant, aiding the process of the 
food ; it adds an agreeable flavour to bread and farinaceous 
food, and renders them palatable. It is found that the 
bowels act more freely when a fair quantity of fat 'terms 
part of the dietary. The composition of suet is tolerably 
uniform, but there is more stearin and less olein in mutton 
than in beef suet. There are 47 GO grains of carbon in a 
pound, or reckoning free hydrogen as carbon 6720 grains. 
The preparation from pig's fat called Laud is elscwliere 
spoken of. 

Fat is a valuable preservative of organic matters when 
pure. Everyone knows the sardines in oil of onr break- 
kst table, whicli keep good for a long time ; and potted 
meats with their coating of butter give another familiar 
example. Several successful methods exist for presen'iiig 
meat by coating it with fnt, but other methods of preserva- 
tion, though not more efficient, are found more economical. 
The fat is nut readily usable after serving its purpose, but 
that Is a detail whicli the progress of discovery may remedy. 

Vegetable fats are now beginning to supply us with food. 
These are chiefly from the palm tmes of Eastern countries, 
and the butter-nut and Shea butter of Africa. In llio 
gloomy forests of Central Africa, where milk and butter are, 
scare>ely attainable, .and in the great mangrove swamps 
whore the cassava, plantain, and yiun are the cliief foods, 
palm-oil and vegetable fats are almost necessaries of life. 

Fat as stored-up tissue in the body serves the following 
uses: — It is a store of combustible or hcat-producing 
material usable as occasion requires ; it prevents the escape 
of bent from the body, lining the skin as it usually does in 
nearly every part — and this is so valuable a function that 
fat or oil is often rubbed into chilly persons for this pur- 
pose, or swimmers who remain long in the water are 
anointed with it ; it forms a soft cushion for tender strur- 
turcs to lie on, or soft wrappings to surround thorn ; thus 
in starvation the fat supporting the eye is the lost fat to 
disappear; and finally, it fills the long bones as a yellow 
marrow, supporting the nutrient bloodvessels. 

FA'TA MOBGA'NA, a name given to a very striking 
optical illusion, reflecting images of men, ships, and build- 
ings, which has been principally remarked in the Straits of 
Messina, between the coasts of Sicily and Calabria. The 
phenomenon is accounted for by the refractions of light 
in the air above tJie surface of the sea, that air being at 
times more rare and at other times more dense than the 
air over the land. [See Miraae.] Fata Morgana means the 
Fairy Morgana, as the illusion was believed to be an elfish 
trick of hers, in the spirit of the Queen Mab of Shakspeare. 

FATE, FATALISM (Lat. fataUsy of or belonging to 
destiny), express a conception of the universe which main- 
tains that everything happens in obedience to an irresistible 
influence or preordination. V^ith respect to man it im- 
plies that CVC17 human being from the cradle to the grave 
is under the influence of an unseen power, by which the 
details, acts, and thoughts of bis life have been prearranged, 
and that his supposed power of will and choice is in realty 
a delusion. This notion can bo traced back to. the earlie.st 
dawn of history. It has prevailed to a greater or lesser 
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degree in connection witli most systems of religion, and it 
has been maintained bj several of the schools of philosophy. 
For the Greek conception see Fates. 

In Christianity it appears in the doctrine of predestina- 
tion foimnlated by Atignstino and reproduced by Calvin. 
See CALvimsM and Predestination. 

The doctri^ of fate forms an essential part of the 
Mohammedan creed, and submission to the will of God, 
by whom all things are decreed, is the highest duty of the 
true believer. 

• FATKS. THE. The dread goddesses who watch the 
operation of universal law ; in the Greek mythology, eveiy- 
thing, even the gods themselves, must obey their unalter- 
able decree. Hesiod describes them as three in number: 
Clotho^ who prepares tlie thread of destiny; Lachesin^ who 
spins it, assigning to every man his lot ; and Atropot^ who 
cuft the thre^ when its length as allotted has been reached. 

Then comes the fiiry with th’ abhorred shears, 

And slits the thin-spun life.” 

The Fates assign to the Furies their functions as 
avengers ; as for themselves they move qo^rom their awful 
task. The Greek name for the Fates wj^Moine, the Latin 
name Parcse ; they were children of Erebns and Night, or 
of Ananke (Necessity). Homer speaks of Fate in the 
singular as a personified abstraction {Moira ) ; once only 
(II. xxiv. 29) he uses the plural fonn. 

In the Norse mythology the three Norns fill the part of 
the Fates. They watch the past, the pn;scnt, and the 
future. The Nome specially watched over springs of water, 
perhaps symbolizing the welling forth of life from an un- 
known source. As with the Greek Fates the decrees of the 
mysterious Norns were irrevocable. Often in Norse legends 
two Norns give favourable message, and the third pro- 
phesies evil. Hero again the dismal function of Airopos 
is shadowed forth. 

FATfinCB-LASaiBB {Coitus bubali$),(i fish belonging 
to the genus Cottus (Bull-head). It is a marine species 
common on British coasts, and ranging across the Atlantic 
to tlie coasts of America. The armature of the head is 
more developed than in the other two common British species, 
the river bidl-heod and the sea scorpion, tho spines being 
longer in proportion. The lateral line is armed with bony 
plates. The fathor-lasher feeds on crustaceans and the fry 
of fishes. In colour it is brown above and curiously mottled 
and spotted beneath. Its appearance is very repulsive. 
Scotch fishermen call it the p roach, 

FATHERS OF THE CHURCH is the name given 
to those teachers of the church who expounded the ortho- 
dox faith, or defended it against heathens or heretics, from 
the times of the apostles to that of tho schoolmen. Among 
the Jews, previous to the rise of Christianity, the well- 
recognized ideas of parental authority and supremacy 
which prevailed had given to tho term father a variety of 
secondary rignifications. Thus we find in the Old Testa- 
ment it is applied to prophets, to priests, and to kings, 
while in the New Testament it is used in the sense of 
seniors, and is claimed in a symbolic sense by the apostle 
Paul (Judg. xvii. 10; 2 Kings ii. 12; 2 Kings v. 18; 
Acts vii. 2 ; 1 Cor, iv. 16). Daring the early ages of 
Christianity the title was applied very freely to minis- 
ters of the church — confessors, instructors, the heads of 
monasteries, bishops, and all writers who obtained dis- 
tinction by their learning and piety being designated father. 

In the conrse of time, however, the title of father of the 
church was roservod for those who, by their written and 
oral teaching, hod defined or expounded Christian doctrine 
in an orthodox manner, and had materially assisted in its 
formulation and development. 

There have been many controversies as to the duration 
ofthe patristic period, for while most authorities commence 
it witn wose writers who were contemporary with the 
apostles, then is a great divergence of opinion as to when 
VOL. V, 


it terminated. ^ Some historians make the seventh eentary 
the closiug period, while others speak of St. Bernard, who 
died 1158, as tho last of the fathers, and the list of the 
Gi'eek Church extends to a period still later. The shortest 
period mentioned is perhaps that which is most generally 
accepted. 

The list of those who are properly entitled to be regarded 
as fathers of the church has never been very accurately de- 
fined, and the position they occupy with regard to Christian 
doctrine is very differently estimated by both' Catholic 
and Protestant theologians. Notices of the most eminent 
of the fathers are given under their respective names, 
and the reader is referred to the articles Athanasius, 
Basil, Chrysostom, and Gregory Nazianzbne, the 
most illustrious fathers of tho Eastern Church, and to 
Ambrose, Augustine, Gregory, and Jerome for those 
of the Western. 

With regard to the authoritative character of the 
teachings of the fathers, the Homan Catholic Church claims 
that where unimimity concerning any point is found in 
their writings, this must be accepted as Uio doctrine of the 
church, but no stress is laid upon tho personal opinions or 
peculiarities of any one of them. In the reformed chorches, 
as a rule, there is less respect for tho patristic wriiingB, 
and most of their theologians appeal to tho Scriptures 
directly, in tho spirit of the sixth article of the Church of 
England. At the same time most Protestant writers 
would be disposed to admit, that where the earlier fathers 
can be shown to be suhstantially of one opinion, the point 
in question is in all probability one that has been accepted 
in the church from apostolic times. In the absence of 
anything to tho contrary, such testimony must have great 
weight as evidence of original apostolic institutions. Even 
in those cases where differences of opinion are manifest, 
the utterances of the fathers are worthy of careful atten- 
tion, seeing they are the words of good men who had earned 
the respect and esteem of their follow-Christians during 
times of trial and difficulty. Farther, the study of the 
fathers is interesting not only to theologians, but to all 
those who would examine carefully the state of philosophy 
and of Bocioty in their time. 

FAT'DIDES* tho name of a race of kings who as- 
sumed the title of caliphs, and reigned from the tenth 
to tho end of tho twelfth century over the north of 
Africa and Egypt. They obtained the name from the 
pretensions of tho founder of the dynasty, Abu Mohammed 
Obeidallah, who asserted that he was descended from 
Fatima, the daughter of Mohammed and wife of Ali. The 
princes of this family were also called tho Aliades, in con- 
sequence of their descent, real or pretended, from Ali. 

FAULTS are cases of discontinuity or rents in rocks, 
in which one side has been pushed up or has sunk down. 
Thus in fig. 1 the beds marked A and a are parts of 


Fig. 1. 



the same stratum, so are those marked b and 6, o and c, 
p and d» But the part a on the left of the line of fault 
//is at a lower level than the part «, and all the beds on 
the left have sunk below the corresponding ones on the 
right, though th^ preserve the same order, and after A 
and a (the latter not having been protected from denuda- 
tion) the same thickness. The bed a has been overlaid by 
a continuation of the bed 8, which has been j^ned away 
by denudation, the portion of this bed on the left of the 
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line liBving been preeenred to a certain extent on account 
of the protection afforded bj the once higher ground on the 
right of the fault line. The figure represents a section of 
the faulted strata; an observer on tho surface of the ground 
(p p') would discover the fault by finding different rocks, 
a and a, on either side of a lino in which f is a point, 
unless the lino in question happened to coincide with tho 
strike of the rooks, a case which will be considered further 
on. Frequently a belt of broken rock, called fault roch^ 
occurs on both sides of the fault, an evidence of the dis- 
turbance whidi attended the fracture; occasionally, too, 
the ends of the strata abutting against tho fault line are 
bent upwards or downwards. 

The inclination or hade of a fault is measured from the 
vertical. Tiius in the figure, the angle o c n represents 
the inclinations ; if this angle bo 50°, wo should say tiiat 
tho fault hades at an angle of 60°. The throw, or atnouut 
of vertical displacement, of the fault is shown by the line 
c N, the lateral displacement (the amount of which obviously 
depends entirely on the angle of hade) by the line c n. 
The sunken side (the left in the figm‘e) is known as the 
downthrow side, the higher side is the upthrow. In most 
eases (as in the figure) faults slope away from the risen 
side, that is, tliey liade in the direction of the downthrow. 
The importance of this rule is obvious if we suppose c c to 
be a bed of coal, for instance ; for in this case the direction 
of the hade would warn the miner to go downwards when 
he got to c, or upwards if he were at o. Sometimes, how- 
ever, reversed faults ore met with (see fig. 2), tho hade 


Fig. 2. 



in these cases being towards tlio upthrow. A fault of this 
description may happen to bo useful, for a vortical shaft sunk 
about M would pierce the seam twice. But miners working 
from d to c W'ould, if they did not know the fault to be a 
reversed one, on reaching c go upwards, or on reaching c 
would go downwards had they been working from c' to c, 
and would in either case miss the coal ; in the latter case 
they might go very far astray. 

Faults are generally divided into dip-faults and strike^- 
faults, according as the direction of the fault approaches 
that of the dip or of the strike of the strata. The two 


Fig. a 



kinds pass into each other; the more a dip-fault deviates 
from the direction of dip, the more does it approach a 
strike-fault, and vice versd, Tho effect of a dip-fault on 
tho surface is to produce an apparent lateral shift of the 
strata, tlic amount of the shift being spoken of as the 
heave of the fault. There is, however, no true lateral dis- 
placement ; the surface result is the combined effect of 
vortical shift and denudation, the latter obscuring the true 
nature of tiie shift by planing down the surface on both 
sides of the fault-line. 

Trough-faults are faults slightly indined to each other, 
and inclosing wedge-shaped masses, in which there has 
been sinking relative to the surrounding strata. This will 
ireadily be understood froxq fig. 3. 


8tep-fauUs are a series of nearly parallel faults produc- 
ing a step-like arrangement of the strata which th^ disturb.. 

The idtimate cause to which* faults are generally ascribed! 
is the cooling of tlie earth. This oooling causes a shrink- 
ing of the globe, to which the rigid ^mst adapts itself \m 
readily than the interior, consequently a crumpling and. 
folding of tho crust ensues, causing cracl^ and rents in 
various parts. As a rule faults appear to be the result, 
not of a sudden and violent fracture^ but of a slow and 
long-continued strain, to which the rooks of tho eorthV 
crust gradually yield. This movement is believed to have 
been so slow that denudation could in many cases keep 
pace with it. 

FAUN'A is a term employed by naturalists to express the 
whole of tile members of animal kingdom living in a 
particular district or at a particular time. Thus ^1 the 
animals living in Great Britain constitute the British fauna ; 
those inhabiting tiie land form the terrestrial fauna, those 
found ill the seas constitute tho marine fauna. In tho 
fauna of a district of a countiy are not included those animals 
that have been introduced and are not indigenous. It is- 
often applied collectively to all animals, tlio extinct species 
constituting the fossil fauna, and tlio living species tho 
recent fauna of the world. The word is derived from tho 
Fauni, who are supposed to be the patrons of wild animals. 
See Flora. 

FAUN8» mythological beings, nearly tho Latin equivalent 
of the Greek Satyrs, but more bestial in their physical 
typo. The Satyrs had sometimes pointed ears or a little- 
tufted tail to show their kinship with wild nature ; but tbe^ 
Fauns had horns, pointed ears, goats* feet, tails and logs, 
with peaked mischievous features and a character prone to- 
low appetites. Later the Satyrs became so confused with 
the Fauns that they too received, very unju8tly,moBt of those 
characteristics. [See Faunus.] Fauns have always been, 
favourite subjects of the art of the sculptor and painter. 

FAUN'US or FATUUS» and his consort Fauna or 
Fatua, wore the divinities of fields and shepherd folk. Tho- 
great festival of the Faunalia was held in December, when 
the god was appealed to for oracles, A famous Faunian 
oracle was situated on the Aventine Hill at Rome, but tho 
round temple of Faunus was on the Coelian, and there was 
another on tlie island in the Tiber. Tho subsidiary wild 
(male) protectors of the woods and fields were also called 
Faums. Just as these latter became confounded with tho 
Greek Satyrs, so also did Faunus gradually toko on all tho 
characteristics of the Greek god Pan. 

FAUST or FUST, JOBN, an opulent citizen of 
Mainz, a goldsmith by trade, whoso name appears as one 
of the inventors of the art of printing in tiio manner hi 
which that art is effected by movable types. Gutenberg 
and Seboeffer were the two others. Schoeffer, by inventing 
the puncheon, is supposed to liave given completion to tlie 
discovery. It is not, however, quite certain that Faust 
did more than supply money to Gutenberg, who had mode- 
attempts with movable metal typos at Strasbuzg before ho 
removed to Mainz in 1444-45. Faust entered into part- 
nership with him; but soon after, in consequence of a 
lawsnit, the partnership was dissolved, and the whole of 
Gutenborg*s printing apparatus fell into Faust^s hands, 
who ultimat^y, with the assistance of Peter Schoeffer, 
made the invention useful to the world. The Latin Bible 
in folio, commonly called the Mazarin Bible, executed 
between 1450 and 1455, if it was not by Gutenberg, ia 
supposed to be the earliest production of their press. 

With an exception or two, the whole of Faust and 
Schoeffor*8 productions, about sixteen in number, are in 
tho collection at the British Museum. 

Faust, whose name appears with Sohoefferis for the last 
time in 1466, is supposed to have died in that, qt at latest 
in the next year, of the plague, at Paris. S^oeffer con- 
tinued to print in his own name for a long time^ 
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rAVBVntA mu the name of two empresses of Home, | 
shamefully notorious for their profligacy, and the more to 
be abhorred seeing that they were married to the two most 
virtuous princes of the ancient world. 

Faustota the FilbEB, Annia Galeria Faustina, was the 
wife of the Emperor Antoninus Pins, who erected to her at her 
death the fine tipple which still adorns the Forum at Romo. 
Herein she was worshipped as a goddess, diva Fautiina. 
Antoninus himself was deified after his death, as was psual 
at that time, and his name was added to that of Faustina 
in the dedicatory inscription on the portico. Her admirable 
husband forgave or did not know of all her wickedness, and 
was sincerely attached to her, loading her with honours*, 
founding hospitab and public institutions in her name, &c. 
She died A.D. 141. 

Faustina the Younger was the wife of the saint-like 
Mdluus Aurelius, and was the daughter of the above. She 
eclipsed her mother as far in shamelessness as her husband 
outshone Antoninus in virtue. It Is a standing enigma 
how Marcus Aurelius can have been so blind, or if not 
blind so weak, as to permit such a wicked creature to dis- 
grace his virtuous nature by sharing his throne. Probably 
the purity of his mind was such that ho could not imagine 
the possibility of licentiousness such as that of the empress. 
In his Meditations, the delight of all thoughtful men for 
all ages, he more than once thanks the gods who had 
bestowed on him so lovely a wife, so faithful, so gentle, and 
of so groat a simplicity in manners ; and his sincerity is 
flawless. The good emperor even advanced to state 
honours many of the lovers of Faustina; he alone was 
ignorant of what was the common talk of Rome. The 
Emperor Julian, in his dose critidsm of Marcus Aurelius, 
points to the deification of Faustina as the one single fault 
in this extraordinary man. It is often wondered at that 
Commodus could have been the son of Marcus Aurelius : 
it is but too often forgotten that he was the son of one 
Faustina and the grandson of another. 

FAVB'TUS. The legend of Doctor Faustus, as wo first 
find it in a literary form, contained the elements most 
likely to command popularity in the ago when it had its 
growth. It appealed with peculiar force to the medisval 
love of the marvellous, and the contemporary belief in the 
power of man to bring supernatural forces under his rule 
by superior intellectud acquirements. Its main theme 
was one that must always touch a sympathetic chord in 
the soul of man. This was the deliberate and defiant 
choice of evil instead of good, represented in the tangible 
form of the sale by a man of his soul to the devil, the 
price of it being present pleasure with the risk or rather 
certainty of future suffering. The idea of such a contract 
was no new one;, as early as the sixth century it had 
taken form in the tale of ^^Theophllus,’' by Eutychianus, 
and had held a place in Scandinavian and German legendary 
lore in such tales as those of ^'Hroswitha” and ‘^The 
Golden Legend.” 

At first having its origin in the notoriety of some clever 
magidan, the legend probably foimed itself, gathering 
together many of the tales of wonder floating in the popu- 
lar mind, until it at last assumed a definite form in a work 
published at Frankfurt in 1587, purporting to be a life of 
Doctor Faustus. It was from a translation of this that 
Marlowe obtained the story for his tragedy of Doctor 
Faustus, which contains many passages of surpassing 
beanly. Up to this time Helen of Greece is the only heroine ; 
it was not until Goethe wrote that Margaret was introduced. 

At the beginning of the seventeenth century the legend 
liad become a favourite piece for puppet p^ormances. 
It has been surmised that it was reintroduced into Ger- 
many in this form by English travelling actors, as pedantic 
treatment Jor moral pnrposes is supposed to have done 
much to uive it from its popular position in its native 
coimtiy* It is said that Goethe*s original draft of his 


great work yrta founded on a play as acted in a puppet 
show, and that Lessing, who also wrote a play on the 
subject, also gained his idea from the same source. In 
Goethe’s “Faust” not only is a difference made In in- 
troducing Gretchen as the heroine of the first part ^elon, 
ns in the older legend, being the heroine of the second 
part), but a change is made in the main theme, for greater 
prominence is given to the conscious struggle going on in 
every human soul between the principles of good and evil 
than to the deliberate choice of pleasure and sin. That 
there was sneh a person as Faustus living in tlie latter 
part of the fifteenth and the beginning of the sixteenth 
centuries, and that he had gained much notoriety as a 
ma^cian, there seems little reason to donbt, though it is 
not unlikely that the name may have been a generic one 
for magicians before his time. He is described as having 
studied at the University of Cracow, and it is farther nar- 
luted that, having wasted a rich inheritance, ho entered 
into a compact with the devil to enjoy pleasure for twenty- 
four years, at the end of which time he was to surrender 
himself to the evil one. This took place, as it is said, at 
Rimlich, near Wittenberg, shortly after midnight, though 
several other places claim to liave been the scene of 
event. 

FAUVBTTE is a name of French origin very generally 
given to some little birds of the family Sylviidse (Warblers), 
found in the country, particularly to the pottydiaps, gar- 
den warbler, or Becc^co, to the blackcap, and to the reed- 
warbler. 

FAUX BOURDON, or Falso Bordone (Italian), oi 
Fabnrden, in its Old English corruption, was one of the 
first styles of harmony invented. Diaphony vras an im- 
provement upon the mere parallelism of the Organuh 
in Fifths or Fourths, &c., and from diaphony sprang faux 
bourdon. It was indeed a great step onwards to descant 
and to counterpoint. It provided, according to simple 
rules, an accompanying sot of plain chords to any melody 
presented — ^a mde effect, of course, as compared with the 
freedom of counterpoint, but of almost nnimagined sweet- 
ness to those who as yet had known no harmony. The 
faux bourdon was probably called /afse because it deviated 
from the rules of the organum, in using Thirds and Sixths 
and so getting full chords, which would seem at first but 
a modern license to those trained in the harsh chant of the 
organum. Mr. Helmore (“ Brief Directory of Plain Song”) 
gives many examples. The following is the opening of an 
example of the fifteenth centuiy. The upper line is a 
soprano added for use in St. Peter’s by Baini. The melody 
is the higher note in the lower stave, marked 0. F. (canto 
fermo). The harmonic effect, though stiff and moving 
en hlocy is not ineffective, especially with Baini’s addition. 
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FAV'X&SHABC, a market-town, municipal borough, 
and port of England, in the county of Kent, situated on a 
stream which runs into the East Swale, 55 miles from 
London by the London, Chatham, and Dover lUilway. 
A Roman station and British town stood on its site. It 
was a place of some note in Saxon tiroes, and Athelstan 
held a Witenagemot here in 908. King Stephen built and 
endowed an abbey for Cluniac monks, in which he himsdf, 
bis queen Matilda, and his eldest son, Eustace of Boulogne, 
were buried. St. Crispin is said to have been an appren- 
tice to a shoemaker in the town, and to have founded a 
monastic asylum. The town consists prindpally of four 
streets, forming an iiregular cross. The churdi is a latge 
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cruciform structure of flint. The town contains also ! 
various diKsenting chapels, a theatre, assembly-rooms, and ; 
union workhonse. Near the town are tho extensive gun- 
powder works of Messrs. Hall & Co. A public recreation 
ground of 20 acres has been laid out on the cast of the 
town. There is a spacious literary institute, with lecture 
hall, &c., and a town-hall with market-place beneath it. 
There is also a valuable oyster fishery. The creek or arm 
of tho Swale on which tho town stands is navigable for 
vessels of more than 200 tons. The number of vessels 
registered as belonging to tlie port is about 280 (20,000 
tuns). The entries and clearances average 7500 (350,000 
tons) per annum. 'I'lic parish of Faversham is in the 
Cinque Ports liberty of Dover. Tlie number of inhabitants 
in 1881 was 0484. 

FAWXBS, GUY or GUIDO. Sec GuKrowDER 
PLf)T. 

FAYAL' is one of the Azores. It is situated in 
.38° 30' N. lat., and near 29° W. Ion., and is more than 
24 miles long from K. to W. The surface, rocky, and 
in some parts mountainous, has nevertheless a very fertile 
soil, and vegetation is favoured by the mildness of the 
climate. The island gfows firs and palms, pine-apples, 
oranges, Ac., but the principal object of agriculture is 
the vine. Oranges are sent to England and corn to 
Brazil. Fayal is visited by many vessels for provisions 
of refitting. American sailors occasionally deposit large 
quantities of oil, the produce of the outward voyage, 
to be thence transhipped to American ports. Tho capital 
Horta, sometimes improperly called Fayal, is a pretty 
town, which in 1884 contained 9000 inhabitants; it has 
tho l^st harbour in the whole group, and is tho chief 
place of export for the produce of tho Azores. 

FAYSTTX, ImA. See Lafavette. 

FAYSTTSVXIiUB* a town of tho United States, 
in North Carolina, on the Cape Fear River, 140 miles 
from its month and 100 miles N.W. of Wilmington. Its 
chief manufactures ore of cotton goods, and it has a 
considerable trade in timber, tar, and turpentine. The 
Capo Fear afiords abundance of water-power, and is navig- 
able up to the town. Tho population in 1880 was 8485. 

FEALTY is the fidelity which a man who holds lands 
of another owes to him of whom he holds, and it consists 
an performing the services for which tlio land is granted. 
The law as to fealty continues unchanged, though it is not 
usual now to exact the oath of fe^ty. It is due from all 
tenants of land, except tenants in frankalmoigne and those 
who hold at will or by sufferance. Tho reasons for now 
requiring it are so few tliat it has nearly gone into disuse, 
though it serves to keep up the evidence of tenure when 
there are no services due. 

This term had the same meaning in old Scotch law, but 
since the abolition of the military tenures (1747) it has 
ceased to have any practical significance. 

FEAR is one of the most depressing of the emotions; 
the active energies are prostrated, and the mind seems to 
have no space for any idea but tliat which so terrifies it. 
The essence of fear lies in the anticipation of evil. Physical 
pain or mental horror, whether present or past, however 
aente, need not cause fear, but evils to come, whether real 
or ^aginary, are the true source of the emotion. If a 
pre^nt pain is felt to be the forerunner of a future agony 
it causes fear, but it is the element of the future agony which 
is the special feature in the mental state. Anything mys- 
terious, new, or unknown is especially likely therefore to 
cause fear, as objects seen dimly in the dark, or shapes of 
beings never before seen, since the mind forebodes all 
possible mischance as reidy to arise from such vague 
|K>rtentous forms. 

The result of this intensity of emotion is an almost 
paralysis of the body. The jaw drops, the body, espe- 
cially the lips and the extremities, tremble violently; tho 


sphincter mnscles are loosed, the digestion ceases, the cir- 
cnlation eitlicr fails or mshes wildly on, tho respiration in 
like manner is laboured or quickens to a mere panting, 
according as the fear is acute or piwalyzlng in its effect; 
the organs of excretion pour forth^heir products, sweat 
breaks out over the skin, the milk of women curdles, tho 
hair rises in its socket, the eye glares on thg object of fear, 
and an involuntary cry breaks forth from the parched mouth. 

In India the last symptom is relied on as a test of guilt. 
The accused is made to take a mouthful of rice, and after , 
retaining it a moment in the mouth to thrust it out agaiiu 
If the rice is moist he is let go, for it is believed that 
his fear will keep his mouth dry if he be guilty. This 
effect is doubtless due to the derangement of the great 
centres of nerve force; but other parts of the physical 
results of fear, tlio panting, tho sweating, &c., Darwin 
(“ Emotions **) considers to be survivals from the exort^ns 
of flight natural to a frightened savage. The bristling of 
the hair the some authority considers akin to that of animals 
(as especially seen in the cat, Ac.), which is unquestionably 
an effort to look terrible by increased size, and so to 
drive away the fear-causing enemy. See also Kxfuussion 
OF Emotion. 

Fear as a useful motive is altogether inefficacious. Its 
pai-alyzing depressing effect quite precludes all sustained 
effort. Slave-labour is notoriously unprofitable. Children 
under a severe master learn but little, and learn that little 
badly. Its sole beneficial use is os a deterrent from crime ; 
fear of punishment, whether by law or by social ostracism, 
has saved many a weak soul from falling. 

A special use of the word fear must be noticed in the 
fear of God. This by no means implies the dread of 
the unlimited power of tho Almighty to ruin us in a 
breath, to deprive us of fortune, of family, of health, of 
reason, or of life. Those who fear God most love him 
most. Ill fact it is an improper use of the word, for there « 
is nothing about tho fear of God of a paralyzing nature ; 
on the contrary it is in the highest degree stimulating to 
good works. It is a reverential awe at the power of God, 
a sense of dependence upon him, and above all a very 
wholesome anxiety not to offend him ; just as one would 
do and suffer almost anything rather than cause pain to a 
beloved parent by one’s wilful act. Fear of God must bo 
cai’cfally distinguished from fear of his anger. 

FEAST or FESTIVAL, an anniversary day of civil or 
religious joy (from the Latin yhstum). The habit of setting 
aside certain times as seasons of general rejoicing would 
probably arise as soon as men began to form themselves into 
societies united on tho basis of mntual interest. Tho 
natural time for such seasons would, in the first instance, be 
pointed out by the clumges of the year, when all would bo 
in the expectation or reception of knefits arising from the 
fertility of the earth. The days also on which events had 
happened connected with the welfare of tiie whole tribe, 
such as the birthday of a chief or the anniversary of 
triumphs over their enemies, would he bailed with general 
pleasure, and would be chosen, without any interference of 
the social government, by the mass of the people as seasons 
of rest from ordinaiy labour, and for the holding of friendly 
meetings. It is easy to imagine, from the natural ten- 
dency existing in tlie human soul to connect good or ill 
fortune with a system of rewards and punishments by some 
higher power, that religion would receive attention at sudi 
times. Tlius as far as is known religious feasts were in 
use among all the nations of antiquity, with the single 
exception of the sun-worshipping Persians. As Sie 
founders of Christianity found it impossible altogether to 
alter tho habits and tunes of keeping the feasts of the 
various converted nations, they were compelled as far as 
possible to adopt and Christianize them. This ^fiuence of 
paganism over Christianity is curiously shown in the festi 
vafi most observed, in the manner of keeping tiiem, and in 
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tho DAmcB by which they are known. Thus the use of 
mistletoe at Ynle-tide is a remnant of the Droids^ WQrship, 
and Easter is derived from the name of tiiie Teutonic 
Eostre, the goddess of the dawn or of the spring. ' 

By the twelfth cemury the number of Christian feasts 
had so increased that they seriously interfered with 
industi'y, and i^ere the subject of constant complaint, which 
at length resulted in some redaction of the number by the 
popes. In the early days of the church Sunday seems to 
^ have been the only authorized festival, though Saturday 
was often kept as a holiday by those who were of Jewish 
origin. The custom of keeping Easter probably does not 
date further back than the second century, while the 
observance of Whitsunday, Christmas, Epiphany, and 
Innocents Day seems to have come into use still later. 
Among the Jews the Passover, Feast of Weeks, Feast of 
Tiihcrnacles, Feast of Purification, and Pentecost are the 
principal. The Greeks, and more especially the Athenians, 
had an abundance of festivals ; such were tho Aglauria, in 
honour of Aglauros, the daughter of Cecrops; the Arte- 
misia, in honour of Artemis ; tho Dionysia, in honour of 
Dionysus; tlie Elcusinia, in honour of Ceres; the Pan- 
athemea, in honoui' of Athene ; and special times set apart 
for the Olympian, Pythian, Kemean, and Isthmian games. 
The Romans celebrated both religious and civil feasts, the 
principal of the former being the Sementino:, or seed-time ; 
Lii'percalia, in honour of Pan ; Cerealia, Matronalia, Miner- 
valia, &c. ; and the latter, Janualiu, or New Yearis Day; 
Quiriimlia, in memory of Romulus ; and the Saturnalia, in 
remembrance of tlie golden age of Saturn, beginning on 
tho 19th of December. The fixed Christian festivals are 
Christmas Day, the Circumcision, the Epiphany, Candle- 
mas or tho Purification, Lady Day, All Saints, and All 
Souls. The principal of the movable feasts, and that by 
which the rest are guided, and from which they keep their 
proper distance, is Easter ; the others arc Palm Sunday, 
Good Friday, Ash Wednesday, Sexagesima, Asrension 
Day, Pentecost, and Trinity Sunday. The four feasts from 
which leases are usually dated, and quarterly payments 
made, are Lady Day, 25th March; the Nativity of St. 
John Baptist, 24th June; Michaelmas Day, 29th Sep- 
tember; and Christmas Day, 25th December. In the 
Roman Catholic and Greek churches the festivals of tho 
various saints ore stiU preserved. 

FEATSDBn-GRASB {Stipa pmnata), a grass remark- 
able for its elegant and feather-like awns. It grows in 
close, matted tufts, having very long, fiue,wiry, dark-green 
leaves, numerous tall flower-stalks, with small florets, suc- 
ceeded by an abundance of sharp-pointed elliptical grains, 
each of which is surmounted by the feathered awn or bristle, 
a foot or more in length. This is of a rich bird-of-paradise 
colour, and gives a remarkable beauty to tho plant. Gcrarde, 
a famous herbalist in 1597, informs us that these awned 
seeds were worn in his time instead of feathers by ladies. 
It is this species which is the principal grass in those por- 
tions of the steppes of Asia called tho truva or pasturing 
grounds, growing in immense quantities, and developing its 
woody root-stocks above the soil, much to the annoyance 
of the mower. The Espabto-orass of Spain is nearly 
allied to the common feather-grass. 

FllAiTBBR*8TAR is the name given to tho species of 
the family Comatulidee, belonging to the order Cbinoidka, 
and snbl^gdom Eohinodermata. The feather-stars, 
like all Echinoderms, are exclusively marine. They are 
fixed by a stalk when young, resembling the sea-lilies (Pen- 
taorinus) in appearance. The stalk is soon castoff, leaving 
a cup-shaped body, the exterior of which is built up of lime- 
stone plates. At the top of this calyx there are five rays, 
wMch fork one or more times, giving rise to long slender 
foather-iy^o arms, fringed with smaller lateral arms, tho 
pinnules, resemUing the barbs of a feather. The long 
arms may he as many as lOOin number, but in tho common 


foather-stai's there are only ten. At the base of the oalyx, 
on tho top joint of tho st^k, which is all that remains of 
it in the perfect animal, are developed little claw-like hooks, 
or cirri, by which the feather-star anohors itself temporarily 
to foreign bodies. It can detach itself at will, and swim freely 
through the water by means of its long feathery arms, which 
are tho solo organs of locomotion in those animals. Tho 
mouth is usually central. Tho upper surface of each arm 
and pinnule is grooved and provided with cilia, which produce 
currents in the water to carry food partidcs to tho mouth, 
where the grooves of the arms meet Tlio aliinentary canal 
is coiled and lies within the calyx, sending no branches into 
the arms. It ends in tho anus, which forms a tubular 
projection, and is situated on the same surface of the body 
as the month. Tho ambulacral vessels are exclusively con- 
cerned in respiration. They have no such direct commu- 
nication with tho exterior as in the sea-urchins, but tho 
body-wall is pierced by numbers of small water-pores, whicli 
permit the entrance of water into tho hody-cavity. The 
blood-vascular system is well developed. The development 
of the feather-stars is much more direct than in some of 
the Echinodermata. Tho pseudo-embryo when hatched is 
a free-swimming organism, somewhat oval in shape, and 
provided with four transverse bands of cilia and a tuft at 
one end. This larval form increases in size and develops 
calcareous plates, and now appears as a rod-like body with 
an enlarged knob at tho top. Tho rod becomes tho stalk, 
and the knob opens and develops (bo arms, and thus be- 
comes the calyx, and eventually, by the loss of tho stalk, tho 
adult feather-star. 

The feather-stars are very widely distributed. The com- 
monest genus is Comatula (or Antedon), species of wliich 
inhabit British seas. 

FEATHERS are a modification of the integument pern- 
liar to birds. Feathers are epidermic structures, and 
may bn regarded as very elaborate, complicated Hairs. 

A typical feather consists of a long central shaft forming 
tho axis, diverging from which arc a series of lateral pro- 
cesses, the barbs. The axis of the feather is divided into 
two portions. The basal portion, the quill (calamus), which 
is partially inserted into the skin, is a hollow, homy tube, 
usually transparent, and terminating in a more or less 
pointed or rounded extremity^ The upper portion, forming 
the true shaft of the fcatlicr, is solid, and composed of a 
white spongy substance coated with a homy sheath. It 
tapers gradually to the extremity ; its lower surface exhibits 
a strong groove, while its upper homy surface is usually 
rather convex, smooth, and contitmons at the base with the 
tubular portion of the feather. The quill has two apertures : 
the lower umbilicus at its extremity, and the upper umbili- 
cus, which opens on the under surface, at the junction of the 
quill and sh^t. 

The sides of the shaft are occupied by the webs, composed 
of numerous flattened plates or barbs. These are inclined 
towards the apex of the feather. They are usually concave 
in front and convex behind, so that they fit together very 
closely, and their mutual adhesion is provided for by tho 
agency of a series of minute sccondaiy hooked processes, 
or borbules, which spring from their margins. Tho shafts 
and webs together fonn the vane (vexiUuirC), In many 
birds there is a second vane, springing from the upper um- 
bilicus; this is tho accessory plume or after-shaft. It is 
usually much smaller than the shaft, hut in the casso- 
waries and emus is of equal size. It is always confined to the 
soft feathers forming the clothing of the body, the quill 
feathers of the wings and tail being .destitute of it* 

All feathers do not, however, conform to this type. In 
one order of birds, Strutbiones, all devoid of the power 
of flight, the barbs are without barbulos and unconnected ^ 
with each other, giving to tho plumage of these birds its 
soft downy or hairy appearance. The lower barbs of ordi- 
naxy feathers are alf o generally loose and disunited, forming 
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the soft substance known as down. In many of the feathers 
clothing the body this downy portion constitutes the princi- 
pal part of tho feather. Many birds, especially the water- 
loving kinds, are clothed beneath the ordinary cx>vering of 
feathers with a thick coat of down. The feathers of a 
bird are generally divided into those that cover the body, 
“contour” or “clothing” featbors, and those of the wing 
and tail, which are called “ quill” feathers. See Birds. 

The principal uses to which feathers arc applied are for 
personal decoration, as plumes for ladies' he^-di-esscs, or 
fur the hats of military officers, and as a soft and highly- 
elastic material for filling beds, cushions, and pillows. 

Of tho various kinds of feathers employed as plumes for 
head-dresses the most important are those of the ostrich. 
They ai*e first washed in a lather of white soap and water, 
and subsequently in waim clear water. They are bleached 
by three successive operations ; first with water only, then 
with a little indigo, and then a little sulphur. The feathers 
are then dried by hanging upon cords, dunng which they 
are shaken from time to time to separate their fil)re8. To 
increase their pliancy tho ribs are scraped with a bit of 
glass cut circulai'ly, and to impart the requisite curly I 
form to tho filaments or fibres tho edge of a blunt knife 
is drn^vn over them, 'Ostiich feathers are now obtained 
from South Africa in lai'go quantities, and ostrich farming 
has become one of the chief industries of that country. 

Feathers have long been used as a stuffing for beds 
and pillows, goose feathers especially. Goose feathers arc 
divided into white and gray, the former being deemed the 
most valuable. The less valuable kind of feathers, known 
by the name of poultry feathers^ are obtained from turkeys, 
ducks, and fowls. Wild-duck feathers are both soft and 
elastic, but their value is impaired by the great difficulty of 
removing the disagreeable odour of tho animal oil which 
they contain. Various methods arc practised of cleansing 
feutiicrs from their oil, principally by the use of lime or 
lime-water. The larger establislimcuts, how(ivcr, now 
prepare bed feathers by steamiug, which is found to be a 
cheap and efficient process. The softest and finest kind of 
feathers employed for bedding are those from the breast of 
the eider-duck, known in commerce as eider-down. 

Of the quills of feathers employed for pens, those from 
tho goose are most used. One among many modes of pre- 
paring them is tho following: — A workman sits before a 
small stove fire, into which he thrusts tho barrel of the 
quill for about a second. Immediately upon withdrawing 
it from the fire, he draws it under the edge of a large blunt- 
edged knife ccdled a hook^ by which it is forcibly com- 
pressed against a block or plate of iron heated to about 
360^ Fahr. By this process tho barrel, which is rendered 
soft and elastic by the heat, is pressed fiat, and stripped of 
its outer membrane, without danger of splitting. It springs 
back to its natural form, and the dressing is completed 
by scrubbing with a piece of rough dog-fish skin. The 
principal workman employed in this operation can pass 
2000 quills ilirough his hands in a day of ten hours. 

The manufacture of feathers into ornaments of dress 
employs a vast number of industrious hands, especially 
females ; and great skill and ingenuity are frequently ex- 
hibited in their production. The feathers most in use for 
military and dress purposes arc those of the ostrich, tho 
emu, the heron, the marabou stork, the ibis, tho bird-of- 
paraaise, and the osprey. The tail feathers of the domes- 
tic cock, either dyed or in their natural colours, are much 
used as military plumes. Swan's down is also in use for 
mufis and trimmings of ladies' dresses. The soft fine 
down of aquatic and other birds of northern latitudes, from 
its softness and elasticity, is of great service in contri- 
buting to the coipforts of man in a variety of ways. 
Feathers, therefore, form a veiy important article of com- 
merce. Eider-down is ]iu*gely imported from Denmark, 
the ducks or aquatic birds that supply it being inhabitants 


of Norway, Greenland, Iceland, and Hudson Bay. The 
down of the swan is brought from Danzig. The islands 
west of Scotland breed numbers of aquatic fowls, which 
produce the eider-down, and prove a source of profitable 
trade for the poorer inhabitants. * 

A great extension of the feather trade has taken place 
in recent years, due chiefly to improvement in dyes and 
dyeing. The use of ornamental feathers in ladies' ^nnets, 
hats, and head-dresses fluctuates, of course, with the changes 
of fashion. 

FSB^RUARY, the second month of tho year. Its * 
name is derived from fihruare^ to purify or cleanse. The 
Saxons called it Sol-Monath. 

February was not in the calendar of Romulus. It was 
added to the year by Numa, who gave it the twelfth placo 
in tho calendar. The decemviri transferred it to the place 
in which it now stands. In an ordinary year February has 
twenty-eight days; in bissextile or leap year it has a 
twenty-ninth or intercalary day. 

rtSCAMP, a seaport of France, in the department of 
Seinc-Inferieure, is situated 22 miles N.N.E. from Havre, 
at the mouth of the river Fdcainp, and on a branch rail- 
way from Rouen. It covers 2 miles of a long narrow 
valley, shut in by steep and bai-ren cliffs, several hundred 
feet high, on one of which is a lighthouse. The harbour, 
which is fonned by two jetties, is frequented chiefly by 
fishing craft, colliers, and Baltic timber vessels ; a mass of 
water, shut in by sluices at high tide, is set free at low 
ebb, for the purpose of sweeping tho sand and mud out of 
the port. The Church of Notre Dame, which belonged to 
tho fonner Benedictine abbey, is a large handsome struc- 
ture, in the Early Pointed style; it dates from the beginning 
of the thirteenth century, and has a beautifully finished 
interior ; the choir and lady-chapel are adorned with some 
exquisite wood-carvings. The town lias a naval bureau, 
tribunal of commerce, school of hydrography, several cotton- , 
mills, sugar refineries, tan-yards, saw-mills, shipbuilding 
docks, and some trade in wine, Wndy, oil, linen, broad- 
cloth, hardwares, &c. It is an entrcp&t for colonial produce, 
salt, Holland gin, and tea. Vessels are fitted out for tho 
cod, herring, and mackerel fisheries. Population, 12,211. 
Fecamp is the Fifvaritim or Fincanium of tho Romans. 

FBCUNDA'TION. See Fkrtilizaxiost. 

FEDSRATZON is a term denoting, in its simplest 
form, the union of a number of independent states for 
mutual advantage and protection, under an agreement or 
treaty specifying their several responsibilities and privi- 
leges. In modem times the perfect federation of theory 
is one in which each of the uniting powers rctfuns complete 
control within the boundaries of its own state, bat is at 
the same time ready to submit to the decisions of tlio 
federal government in all matters relating to the general 
welfare. The difficulty, however, of drawing a line of juris- 
diction defining general and separate interests is so great 
that it is hardly possible that such a federation can have 
an active existence. It will generally happen, that either 
one of the states will have a preponderating influence, and 
will be able to enforce the policy that suits her own interests 
on the weaker states, or that the federal government will 
encroach on tiie internal sovereignty of the separate king- 
doms. Tims the policy of tho Germanic Confederation 
was generally ^ided by regard for the interests of Austria 
or l^Bsla, whilo in the United States of America and the 
republic of Switzerland the federal government assumes 
extensive powers of legislating in the affairs of the indi- 
vidual citizens of tho separate states. The most ancient 
real federation of which we have certain knowledge is that 
of the AcbaBan League, a union which flourished from 281 
to 146 B.C.; and the latest the confederation of the 
Dominion of Canada, tlie states forming which, while still 
acknowledging the sovereignty of En^and, yet exercise 
complete control over their own affaira 





489 


FEIGNED ISSUE. 


The most important federation the world has ever seen 
is tliat of the United States of North America. The terms 
of its union are defined hy a written instrument called a 
constitution. Tho ministers for carrying into eflect the 
federal government ate the president and Congress, and 
the judiciary of the United States. By the preamble to 
the constitution it is declared that the ** people of the 
United States* are the contracting parties. The several 
states of the union are, however, often called sovereign 
and independent states, because they retain all the sove- 
• roignty which they have not given up, expressly or by 
implication, to the general government. The fifth article 
■of the constitution provides that “ the Congress, when- 
ever two-thirds of both houses shall deem it neces- 
sary, shall propose amendments to this constitatioii, or, 
4)n tho application of the legislatures of two-thirds of 
th» several states, shall call a convention for proposing 
amendments, which, in either case, shall be valid to all 
intents and purposes as part of this constitution, when 
ratified by the legislatures of tliree-fourths of the several 
states, or by conventions in three-fourths thereof, as Uie 
one or the other mode of ratification may be proposed by 
the Congress; provided that no state, without its consent, 
shall be deprived of its equal snfirago in the Senate.” It 
will be seen that it is assumed by this article that the 
several states may be bound without their unanimous con- 
sent. If so, it would appear at first sight that the civil 
war in America in 1861-65 could not be justified on the 
part of the Southern States, they having voluntarily 
joined the federation and agreed to the terms of the ** con- 
stitution.” But they alleged that the above artichi was 
contrary to conditions essentially implied by the nature of 
the union, and that it also involved the inconsistency that 
■the sovereign in any state could bind his successors. 

One of tho chief difficulties whicli arise in organizing a 
federal government consists in discovering by what moans 
the disagreements between one or more local governments 
and the central government, as to the limits of their re- 
spective powers, may be disposed of. The plan adopted 
in America, which so excited the admiration of M. de 
Tocqueville, is explained by John Stuart Mill in his “Re- 
presentative Government” as follows: — “Under tho more 
perfect mode of federation, where every citizen of each 
particular state owes obedience to two governments — that 
■of his own state and that of the federation — it is evidently 
necessary not only that tho constitutional limits of tho 
authority of each should be precisely and clearly defined, 
but that the power to decide between them in any case of 
dispute should not reside in either of the governments, or in 
any functionary subject to them, but in an umpire independent 
•of both. There must bo a supremo court of justice and 
subordinate courts in every state of the union, before whom 
such questions shall be carried, and whose judgment on 
them, in the lost stage of appeal, sliall be final. This 
involves the remarkable consequence, actually realized in 
the United States, that a court of justice, the highest 
federal tribunal, is supreme over the various governments.” 
It IB unfortunate tliat tlie plan so lauded by the above 
philosophers signally broke down daring the war of seces- 
sion. Its efficiency, however, in all ordinary circumstances 
Jias been amply proved by experience. 

FXB'JIOB Z8LANDB. See Fiji. 

FBBLXNQ IB the first of tho three great departments 
of mind, preceding everything else, and the basis of all 
knowledge and mental growth. Mind consists of feel- 
ing, of will, and of thought or intellect; and of these 
feeling is subdivided into sensations and emotions, the first 
icomprising feelings proper, physical states, and the second 
mental and frequently derived states. Yet emotions always 
liave a strongly marked physical side; and it is matter of 
the comiioneBt observation that the repression of the phy- 
tsical expression of emotion is the best way to keep down 


tho rising flood of feeling. Thus a man bites his lip under 
vexation rather than* allow himself to speak, and in a 
moment or two becomes sufficiently master of himself to 
reply with calmness. See Sensation, Emotion. 

FBliS. Tho rewards paid to barristers, physicians, 
attorneys, and surgeons fur their several services are called 
fees, and may be recovered by the three last named by 
action; but barristers cannot recover their fees by law. 
Advocates in Scotland are in the same position. See 
Honorakium. 

FBHaSlh raHMGXRXCHTE. or VEHMOB- 
XtlCBTB, celebrated secret associations of Germany 
which flourished from the end of tho twelfth to tho middle 
of the sixteenth centuries. Arising in Westphalia from tho 
relics of the old Teutonic free courts, they derived strength 
from their power to check and restrain the prevailing law- 
lessness and oppression of the times. Originally only the 
natives of Westphalia were admitted members of these 
societies, and though their limits were afterwards consider- 
ably extended, that country was ever the stronghold of the 
system. Tho members of the Fchmo were required to be 
such as had been bom in lawful wedlock, were Christians 
and men of good character, and were not parties to any 
process before one of its courts. They were initiated 
by certain impressive ceremonies, and were required to 
take the most solentn oaths to conceal the proceedings of 
the society, to assist in carrying out its decisions, and to 
support its authority by all means in their power. Two 
kinds of courts wore held: one open to persons not members 
of the Fchme, which dealt with trifling oficnces, and the 
otlier in secret limited strictly to members, ff>r the trial of 
persons accused of 8eriou.H crimes. The courts were hold 
at night in secret places, and the accused person w|8 always 
summoned to appear before them. I! ho came a form of 
trial was gone through, and ho was allowed to plead and 
produce witnesses. If he failed to appear he was tried in 
absence by the court. Members of the Fehme were not 
exempt from jurisdiction, but might be tried tho same as 
other persons, though they possessed certain privileges not 
granted to outsiders. 

The one penalty inflicted by these secret courts was 
death, and the condemned person was generally hanged. 
Every member of the brotherhood was pledged to carry out 
the decree of the court, heilce it was almost impossible to 
escape the penalty. The power of these tribunals was as 
great as that of the Inquisition, and their terror extended 
over all Germany. 

For a long time they exercised their great powers for 
tho benefit of tho community, and served as powerful 
restraints upon tho cruelty and licentiousness of the 
governing classes; but they ultimately became corrupt, 
tyrannical, and cruel, and being zealously opposed by tho 
varions governments their influence waned and disappeared. 

The Fehme courts retained but a shadow of their 
authority at the close of the sixteenth century, but they 
were not legally abolished until 1811. 

There is much that is obscure and uncertain iu the 
history of these tribunals, and which from their secret 
character will never be known. 

FBZONBD ZSSUB. In former times where a matter 
came before a court of law or equity for its decision upon 
motion, if a material fact in the case was denied, and the 
court thought it of too much importanco to be judged of 
summarily upon affidavits, it might order it to bo tried by 
a feigned issue. It was often tried by stating that a wager 
was hud between two parties interested in respectively 
maintaining the affirmative and tlie negative of certain pro- 
positions ; but by the 8 & 9 Viet c. 109, and by the 
Judicature Acts, such facilities have been given to the 
courts to refer issues to a jury for trial that the resort to. 
feigned issues has become obrolete. Feigned issnes seem 
always to have been unknown in Scotlaud* 
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FXXXDA, the Cat tribe, is a family of Carnivora in 
which the organs of destruction are at the maximum of 
development, with tlie appetite for slaughter in duo ac- 
cordance. They are the sum and crown of the flesh-eating 
Mammalia, standing in the same relation to the rest of 
their order as the Fai^gonidac to the other birds of prey 
(Accipitres). The whole structure of the Felidse speaks in 
no uncertain voice of their carnivorous habits, but in no 
part is this perfect adaptation soon with such complete- 
ness as in the skull. TakJng the skull of tho tiger as our 
example, one cannot fail to bo struck with the remarkable 
shortening of tho facial bones as compared with tho cranial 
portion. The zygomatic arches for tho attachment of the 
powerful muscles of the jaw aro very wide and strong. 
The jaws are immensely strong. The condyles of the 
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lower jaw are transverse, and received into deeply chan- 
uelled glenoid cavities, which almost lock thorn in, so that 
lateral motion of tlie lower jaw is impossible. The orbital 
fossse aic spacious. The auditory Imllffi are largo and 
t elobul 

The tleth are thirty in number. Tho incisors are small, 
six above and six below ; the canines are very large, coni- 
cal, compressed, somewhat curved, aud sharp-pointed; the 
promolars are shai'p and compressed. In the upper jaw 
there are throe on each side, the first very small, the second 
larger, with three sharp cusps, the third is the camassial 
or sectorial tooth of the upper jaw ; it is very large, with 
three unequal sharp cusps and an inner blunt tubercle 
supported by a distinct root. Behind this tooth comes a 
very small tubercular molar. In tlie lower jaw there arc 
two large premolars. The next tooth is a molar, the car- 
nassiol ; it is very large and much compressed, and works 
against the cai'nassiol of the other jaw% The dental for- 
mula stands thus : — 


Incisors, 


8—3 1—1 I 3—3 

; canines, ; premolars, ^ ; 

3—3 1—1 2—2 

molars, tz? = 80 . 

’ 1—1 


Tho molars in their respective action upon each other 
work like the blades of a pair of shears. 

Cats carry away thoir food to some retreat in order to 
devour it; hence tho muscles of the neck and fore quarter 
are especially powerful, and enable them to lift or drag 
bodies of great comparative bulk and weight. 

If we turn to tho limbs of the Felidse, and especially the 
fore limbs (take the lion or the tiger as an example), we 
behold a magnificent display of iimscular development. 
They bound from ambush on their prey and dash it to the 
ground ; they strike, and throwing out their claws as they 
strike) lacerate their prostrate victun. These claws or 
talons are retractile within a sheath, which protects them 
from becoming worn and blunted. All Felidse are 
dlgitigrade, that is to say, they walk on the tips of their 
toes. There are five toes on the anterior and four on the 
posterior extremitios ; there are armed with tho formidable 
^ claws, which, by an admirable arrangement of tho bones, 
* ligaments, and muscles, are capable of being brought at 
once into sudden action, aiid, that action over, of rolling 


involuntarily back into their sheaths. This involuntary 
retraction, counteracted only by the action of muscles, is 
effected by two elastic ligaments, so contrived as to roll 
back the ultimate phalanx which the claw encases, and 
bring it down by the side of the» penultimate phalanx, 
whi^ is fiatteued on that side so as to allow it to pass 
unobstructed. From this retracted position within a 
flexible sheath the talon is brought forward by the power- 
ful action of tho flexor muscles, which counteract that of 
the double elastic spring, which in its manner of acting is 
analogous to a spiral bell-wire spring. Tho toes, moreover, » 
are lihed from the ground by elastic pads of cellular tissue. 
There is a large basal or palm-pad, and one under each 
toe ; these give noiselessness of tread, and conduce to ease 
and elasticity of progression. Tho limbs of tho Felidae are 
short, the joints well knit but supple, and every motion 
is free, easy, and graceful; they bound along, and bap 
witli great velocity, most of them climbing trees with the 
utmost address ; they swim vigorously, though generally 
speaking not partial to water ; nevertheless, the tiger will 
cross rivers, and swim across creeks from island to island. 
Vigour and agility characterize these 
terrible beasts of prey. Tho verte- 
bral column is very flexible; the 
first two vertebras are remarkably 
large and solid, the first or atlas 
having its lateral processes flat and 
expanded ; tho spinous processes of I 
the dorsal vertebras are long, withi 
the exception of the last two o^ 
three; the transverse processes oil 
the lumbar vertebrie ore large ; the \ 
spinous processes are broad, but 
rather short, and inclined gently 
forwards, but become us they ad- 
vance towards those of the dorsal 
vertebrae more upright, while those 
of the dorsal, in descending, lose 
their obliqnity. The chest is deep; 
the scapula is broad with a high 
strong spine ; the clavicle is small, 
and merely imbedded in the muscles dissected. • 

of the shoulder; the humerus is 
short and stout ; it is remarkable for a high ridge or ci'est, 
whicli rises above the outer condyle of its lower articula- 
tion ; above tho inner condyle there is an orifice for the 
passage of tlie artery, which does not run round tho bone, 
but, as it were, pierces it in a direct course onwards. 

The digestive organs are simple, the intestines dsort, 
and the stomach simple and cylindrical. The brain is large 
and convoluted, showing a high degree of intelligence. 

This sense is acute in tho Felidae, and th^have 
the nictitating membrane very large and movable. The 
eyes ore placed obliquely, and glare in the dark, owing to 
the brilliancy of the tapotum, a membrane behind the 
seusitive layer of the eye acting as a reflecting mirror. 
The Felidae have the eyes adapted both for diurnal and 
nocturnal vision. In tho smaller cats the pupil is verti- 
cally linear when contracted ; but iii the lion, tiger, cheetah, 
jaguar, and leopard it is circular. It dilates with anger, 
and at night. 

Hearinff . — Tho sense of hearing is very perfect in the 
cat tribe generally ; the bulla timpani below the auditory 
orifice of the skull is large and convex. 

SmelL — Tho Felidas enjoy this sense to a very consider- 
able degree of perfection; the olfactory apparatus is 
developed to tho utmost within the limited space allotted 
to it, yet tho Folidn aro not equal in their sense of sm^ to 
the canine race. 

Taste , — Tho sense is not very refined ; cats cannot be 
said to masticate their food ; their trencbwt molnrs merely 
divide the masses of flesh which they tear from thdr prey 
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into morsels of convenient size' for being swallowed and 
snbmitted to the action of the gastric jnioe in the stomach. 
The roughness of a domestic cat's tongue is famUiar to 
oycny one, as well as the action of lions and tigers in 
licking the bones of 4hoir prey, in order to detach any 
fragments of flesh that may be adhering thereto. This is 
eflected by numerous homy papillse, which are differently 
arranged in di&rent species, some having them in rows, 
others in alternate lines; but in all the points are directed 
backwards. 

* Feeling , — In the cat tribe the long bristles, called 
whiskers, on each side of the mouth are in a certain sense 
organs of touch. They rise from a close array of glands 
under the skin, and eadi is connected with a nerve ; hence 
they communicate to the animal an impression from the 
slightest touch. Their chief service appears to be to assist 
tliAe animals in making their way cautiously and noise- 
lessly through dense brushwood or jungle, or through 
narrow caves or other recesses, aiding the sight during tho 
hours of darkness. 

The annexed cut is of one of the smaller species of this 


family, and gives a general idea of their appeaianee m 
seen in their native haunts. 

The osteology of the Fclidaa presents little for the dis- 
tinction of species, except size ; and in no animals does 
spocifio character depend upon size and colour more entirely 
than it does in this family. There arc, indeed, difforenoes, 
such as that pointed out by Professor Owen, between the 
skull of the Uon and that of tho tiger ; but, taken as a 
whole, the skeleton of a cat is very nearly the miniature 
representation of that of a lion or a tiger. The principal 
differences,” says Professor Flower, “ are to be found in 
the form of the cranium, especially of the nasal and ad- 
joining bones, the complctoness of the bony orbit posteri- 
orly, tho development of the first upper premolar and of 
tho inner lobe of the upper sectorial, the length of tho tail, 
the form of the pupil, and the condition and colouration of 
the fur, especially the presence or absence of tufts or pencils 
of liair on the external ears.” Upon these differences 
genera ore sometimes founded, as Felis for the tiger and 
lesser cats, Leo for the lions, Lynx for the lynxes, and 
Cynslums for the cheetah. The best authorities, how- 
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ever, prefer to bring all the numerous species under tho 
single genus Felis. The family may be roughly divided 
iuto Lions, Tiobrs, Leopards, Lynxbs, and Oats, the 
latter including some of the smaller wild members of the 
tribe as well as the domestic cat See also Jaguar, 
Ppma, Ounce, OcEt.oT, Tiger Cat, Serval, Caracal, 
CUBETAII, & c . 

Geographical Distribution of the The form 

is widely spread over the face of the earth, but reaches its 
most powerful development in the warmer climates. With 
the exception, however, of Australia, the islands of the 
Southern Pacific and Madagascar, species are found in every 
part of the world, excepting tho Arctic regions ; and some 
extend far beyond the limits of moderate temperature, and 
even into districts where thoAoverity of the cold is almost 
arctic. No species has yet been discovered common to the 
Old and New World. 

FB%1X was the name of four legitimate popes and of 
the most celebrated of the antipopes. 

St. FIclix was the twenty-sixth pope according to 
the somewhat visionary catalogue of tho early bishops of 


Home. He suffered martyrdom in Aurelian's persecution, 
A.D. 274. 

Felix II. is by some called an antipope, but ranks as 
a pope in the order of succession. Pope Liberius having 
been banished to Thrace by the Emperor Constantins, who 
was a vehement Arlan, because ho so obstinately adhered 
to AtbanasiuB, Felix was appointed pope in his stead. 
IdberiuB made his peace and rctumod. As Felix refused 
to retire the emperor ordered each to bo bishop over bis 
own flock ) but on the edict being read in the circus the 
spectators exclaimed with one voice, “What! two factions 
in the circus and two factions in the church I One God, 
one Christ, one bishop!” and rising en masse against 
Felix, they drove him across the Tiber, 858. He fought 
stoutly, and in his attempts to retupi the streets ran with 
blood. E^'entnally ho rchnqntshed the strife, and lived 
quietly outside Home. He died the year before his riind 
liberius, 865. 

Felix HI. (488-492) is noticeable as the first 
pope to strike the note of discord between the idrarcltes 
of tho East and West. Because Acacius, the Uihop of 
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Constantinople, was attempting, with the sanction of the 
Emperor of the East, to head divisions in the Eastern 
Church, Felix III. charged him with usurpation of 
Authority, aud even excommunicated him. The sentence 
was pinued upon the vesture of Acacius as ho was cele- 
brating mass, by a bold monk of the Itonmn obedience. 
Acacius calmly ordered the name of Felix to be struck off 
the roll of bishops in communion with the East. There is 
no doubt he fully expected Homo to perish utterly, and 
Constantinople to be on the point of becoming mistress of 
the world. The schism lasted nearly forty years, till the 
generals of Jnstinian reconquei-ed the Exarchate of liavenna 
Aiid reunited Italy, or a groat part of it, to the Empire of 
the East, when the division was brought swiftly to an end. 

Felix IV. (520-630) became pope just before this 
last-named occurrence. He ascended a few months only 
before the death of Tbeodoric the Ostrogoth, and ruled 
peacefully for four years. 

Felix *rfiK Anti pope, called Felix V., was the pope 
elected by the Council of Easel after its deposition of 
Eiigenius IV. for simony, heresy, &c. ; really for stern 
opposition to the council itself. It was necessary to 
find a jiope who required no revenue, and this limited the 
choice of the council. ^They fixed upon Amadeus, duko 
of Savoy and Piedmont, who hud abdicated in 1434 and 
liad retired to a sort of hermitage at Thonon, on the Lake 
of Geneva. Ho was elected pope by the Council of Basel 
after an interval of two months from the deposition of 
Eiigfmius, and took the title of Felix V. (1439). He 
reigned, but without any distinction, simply endorsing the 
acts of the council, until 1448, when A)ncas Sjlvius Pic- 
oolomini, by practices which will not bear scrutiny, brought 
about the reconciliation of Germany with the sec of Home, 
just before the death of £)ugeniiis. Nicholas V., successor 
of Eugenios, suffered the council peacefully to dissolve, and 
Felix V. once more to become Amadeus of Savoy and 
return to his hermitage. He created him a cardinal, with 
special precedence next the pope hunself, and annulled all 
the numerous sentences and censures against him. Ama- 
•deus lived three years longer, dying at Geneva, 1461. The 
cardinals he had made wore nearly all accepted by Nicholas. 

rS'lilX, ANTONZUS. the ^^most noble Felix” of 
Acts xxiv., was procurator or governor of Judea in tlio 
reigns of Claudius and Nero. lie was of lowly birth, 
being brother of the freedman Pallas, and himself a freed - 
man of the Emperor Claudius. Ho was cruel as a gov- 
ernor, but not nnjnst, and cleared the country of robbers. 
He was licentious in his conduct, and was living with 
Agrippa’s wife at the time when Paul was preaching to him 
of “righteousness, temperance, and judgment to come.” 
Festus succeeded him iu 62, for he was recalled to Komo 
to answer complaints against his government, complaints 
«o just that only the infiuenco of Pallas saved him from 
punishment. When he left Judea, although Paul had been 
in durance for two >ears already without trial, “ Felix, 
willing to show the Jews a pleasure, left Paul bound.” 
Perhaps his neglect of his duty towards a Roman citizen 
is explmnable by the fact that his wife Drusilla was a 
Jewess, and thus her friends could exercise considerable 
influence up on th e procurator (Acts xxiv.) 

FBL'UkHBEKt the people in modern Egypt that cul- 
tivate the soil. Of the various races which exist in Egypt 
the Fcjlah is the most ancient, and indeed is probably the 
•descendant of the Old Egyptians. Although numerous 
invasions have introduced foreign elements into Egypt, 
yet the original race, devoted to agricultural labour, has 
always at last absorbed the invading race, and still presents 
a physiognomy resembling that which is found upon ancient 
E^ptian sculptures. They ore generally of laigo stature, 
•with broad chests, muscular limbs, and black piercing eyes; 
and are cheerful, docile, hard-working, and easily governed. 
Their dress is rarely more than a shirt, leaving bare the 


arras, legs, and breast. Their nourishment is coarse bread, 
water, and vegetables, to which they are sometimes able to 
odd cheese, dates, beans, or rice. They live in huts about 
4 feet high, the only furniture of which is a mat on 
which to sleep, a water jug, and %fcw kitdien utensils. 
They remain attoclied to the rudest agricultural methods, 
aud use almost the same implements as thoir remote unr.es- 
tors; yet the fruitfulness of the soil, wRich sometimes 
yields several crops annually, and their industry compensates 
for their lack of skill. They are able to endure the greatest 
fatigue, and to work through the whole day in a burning « 
climate witli but very little food. The women share Die 
heaviest labours of the men. The forced labour by which, 
in great part, the Suez Canal was constructed was supplied 
by the Fellaheen, and the burden of taxation has fallen 
until lately almost entirely upon them. The average laud 
tax is now at least ten times as much as in the time of 
Mehcmct Ali, while all the necessaries of life have largely 
increased iu price. It is not surprising, therefore, that 
there is a steady migration of Fellaheen into the towns, where 
even if still followed by the conscription, they are free from 
some of the heavier burdens of taxation, and eani more for 
their laboui*. They have many of the defects produced by 
long oppressiun, but they present most promising material 
for a great nation, if f)nly education and good government 
could l)e insured them. See Egypt. 

FELLOWSHIP* an educational preferment conforritig 
e^jrtain privileges and advantages on the recipient, such ns 
a right to a share of the revenue and to participate in the 
government of some collegiate and generally corporate body. 
The rights and duties are determined by the regulations of 
the founder of the college or the fellowship. Fellowships 
are either original, that is, part of the foundation of Dur 
original founder, or endowed by subsequent benefactors of 
a college already established. Where the number of fidlowH 
is limited by the original foundation, new follows (mnnot 
be made members of the corporate body without a nc%v in- 
corporation. If the number is not limited by the charter, 
it seems that the corporation may admit new fellows as 
members, who will be subject to the statutes of Die original 
foundatitm in all respects. Graduates of each several 
college are in general only eligible to fill a vacant fcllow- 
sliip in the establishment, and they are elected after having 
undergone an examination by the master and follows, or by 
the master and senior fellows. In some cases fellowships 
are open to the graduates of several colleges, or even a 
whole university. The rules as to the election of fellows 
are prescribed by the founder, modified by the by-laws of 
the several colleges and subsequent statutes. Some fellow- 
ships may be held by laymen, but more often they ejin he 
retained only by persons already in holy orders, or who are 
ordained within a specified time. Fellowships are of un- 
equal value, varying from £30 and less to £600 a year and 
upwards, the senior fellowships being in general the most 
lucrative ; but all confer upon their holders the right to 
apartments in the college, and certain privileges as to com- 
mons or meals. TIany fellowships are tenable for life, but i n 
general they arc forfeited should the holder attain to cer- 
tain preferments in the chorch or at the bar, and sometimes 
in the case of his succeeding to property above a certain 
amount Usually, also, they are forfeited by marriage, 
but this disability may now be removed by a special vote 
of the college. 

FBL'O DE SE (Lat., a felon of himself), a person who, 
being of sound mind and of the age of discretion, deliber- 
ately causes bis own death* When the deceased was found 
by the coroner and jniy a felo-de-se, all his chattels, real 
and personal, were formerly forfeited to the crown, though 
they were usually restored upon payment of moderate fees. 
It followed from this rule that a will made by a felo- 
de-se was void as to his personal estate, though Qiot as to 
bis real estate, nor was his wife baiTcd of her dower- 
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Formerly he was buried in the highway with a stake driven 
through his body. But by 4 Geo. IV. e. 62 it was provided 
that a felo-de-se should be privately interred at night in the 
burial-ground in which his remains might by law have been 
interred if the verdid^of felo-de-se had not been found 
against him, and by the 46 & 46 Viet. c. 19, it is pro- 
vided that suieijes may be buried during the day-time, and, 
by consent of tne ordinary, with a religious service. 

In Scotland, where there is no coroner's inquest, the 
tern felo-de-se is unknown, but the ancient law as regards 
Suicides appears to have been much the same as in Eng- 
land. It has, however, long since gone into disuse, except 
as regards the claim of the crown to the personal estate of 
snicides, which might in theory be still enforced by action 
in the Court of Session. It is obsolete in practice. 

FBL'ONY, in English law, in former times signided any 
crinfb which after conviction brought a forfeiture of the 
ofTcndcr’s goods. Since the passing of the Felony Act of 
1870, by which forfeiture was abolished, this distinction 
has ceased to hold good, and the term now signifies any 
indictable offence which is greater than a misdemeanour. 
Thus crimes such as murder, burglary, robbery, arson, &c., 
are felonies, and private persons wlio witness such crimes 
may arrest the offender without judicial authority, and 
indeed are commanded by the law to do so. On the otlier 
hand frauds, libels, perjuries, and common assaults arc 
regarded in law as misdemeanours, and with respect to 
these the powers of arrest both of private persons and 
constables arc more limited. In Scotland the distinction 
between felony and misdemeanour has always been un- 
known, but that between graver and minor offences in some 
respects supplies its place. With this explanation the law 
of Scotland is much the same as that of England. See 
AniiKST, Attaindeu, and Criminal Procedure. 

FBXiWAK is the name applied to a very important 
group of minerals which enters largely into the composition 
of the earth's crust. The group is divided into several 
apecies and varieties, the more important of which will bo 
treated separately. The points common to these species are 
— a specific gravity of from 2*5 to 2*8, a hardness of from 
6 to 7, two well-marked cleavages, a clinohcdral crystalliza- 
tion (that is, cxystallization in either the monoclinio or 
triclinic systems), and a play of colours on one of the 
cleavage planes. The chief species are — 

Anorfhite, . . Lime-felspar. Triclinic. 

Labradorite, . Lime-soda felspar. 

Hyalophanc, . Baryta-potash felspar. Monocliiiic. 

Andesite, • . Soda-lime felspar. Triclinic. 

Oligoclaso, . . “ “ 

Albite, . • . Soda felspar. 

Orthoclase, . . Potash felspai'. Monoclinic. 

Microcline, . • Triclinic. 

All the felspars are silicates of alumina with an alkali 
or earthy alkali, or both together. They are sometimes 
divided, according to their composition, into acid and 
hasio subgroups, orthoclase (Kj)0,Al2036Si0s) and albite 
(NajiOyAljtOgSSiOs) being instances of the former, anorthitc 
(CaOyAlgOg 2810^ an instance of the latter division. 

Another method of division, founded upon crystallographic 
considerations, is into orthoclastic and plagioclastic, 
orthoclase being the only member of the former division, 
all the other felspars falling under the latter head. In 
orthoclase (as the name implies) the cleavage planes are at 
right angles to each other; in the plagioclastic felspars 
these planes are inclined obliquely to each other, and these 
felspars are farther characterized by repeated twining. 
The restdts of chemical analysis point to a gradual passing 
of one species into another, but some authorities maintiun 
that this is due to the fact that there are in reality but 
three fel^ara (probably orthoclase, albite, and anorthite), 
and that all the others are simply different mixtures of 


two or three of those conteinporanoonsly crystallized. 
Thus the felspar Perthite is formed of very thin laminss of 
albite and orthoclase. 

The gronp of minerals containing tlie species leucitc, 
sodalitc, Hatlyn, nosean, and nepheliu is closely allied to 
the felspars in composition and occurrence ; some writers 
on petrology group these minerals with the felspars proper. 

The felspars occur in the great majority of rocks, and 
Zirkcl has proposed a classidcation of rucks founded on the 
presence or prevalent species of the felspars and their 
allies. He divides them into (1) the orthoclastic rocks, 
containing orthoclase (such as granite, felsite, syenite, 
trachyte, &c.); (2) the plagioclastic rocks, containing 
plagioclastic felspars (such arc — diorite, gabbro, andesite) ; 
(3) the nephclin rocks ; (4) tlie leucite rocks ; and (6) 
a-felspathic rocks (a very small group, containing Cklogite, 
dunitc, eulysite, &c.) 

The felspars and the minerals of the leucitc-nepheliu 
group give rise to clays by their decomposition ; thus tho 
kaolin of Devon and Cornwall is the result of the decomposi- 
tion of the orthoclase in the granite of the china-clay districts. 

FBL'SITB, FXL'BTONB. and BL' VANZTB, terms 
applied to a group of rocks belonging to the oHd scries. 
The stmetnro of the racks, or of the matrix in the case of 
porphyritic varieties, varies from amorphous to micracrys- 
talline; lcM)kcd at without a lens it exhibits a compact 
appearance, and frequently breaks with a conchoidal frac- 
ture. Felsitcs are usually porphyritic — that is, have large 
and distinct crystals imbedded in a matrix [see Poicpiit- 
uiTic ] — tho rack being known as a felspar-porphyry when 
the felspar crystals are noticeably largo ; when the quartz 
is especially well developed the rock becomes a quartz- 
porphyry. Some writers restrict the tenn dvanite to the 
last-named variety. Hornblende and mica (both biotitc and 
muscovite) occur commonly in felsites; ilmenito and mag- 
netite are occasionally found. Tho felsites arc interme- 
diate between the granites (which are thoroughly crystalline 
acid rocks) and tho pitchstonos and obsidians (the glassy 
forms); the porphyritic varieties passing insensibly into 
granite, the compact hne-grainod kinds into pitchstones. 
Bocks of this gronp occur as dykes and veins (e.17. tlio 
** elvans ” of Cornwall), and sometimes as intorbedded sheets. 

FBXiT, a fabric formed without weaving .Waste wool 
is carded, moistened with steam, and then passed through 
a felting machine, in which it is beaten in such a way that 
tho fibres of tho wool become interlaced one with another, 
forming a compact cloth. Hair and beaver felt are produced 
in the same way. Roofing felt is a coarse felt saturated 
with coal-tar or asphalt. 

FBMB COVBRT, FBMB 80LB. These are old 
Norman-French terms, relics of our earliest law language 
after the Conquest A /erne covert or coverte is a mamed 
woman, who &ing under covert of her husband could not 
sue or be sued for debt A feme iole is a single woman ; as, 
for instance, a feme sole merchant, a single woman canying 
on bnsinesH on her own account The Married Women's 
Property Acts of 1870 and subsequent yesars have very 
greatly reduced, and in many cases obliterated, these ancient 
distinctions in trade between married and single women, 
and in that sense they are fast coming to have only a his- 
torical value. Yet even now the value of goods ordered 
by a wife, if they are fairly reasonable for her condition 
in life, cannot be recovered against her because of her 
coverture ; the action lies against her husband. The com- 
mon law gives the husband, on the other hand, largo powers 
of restraint and control over his wife as a feme covert. 
Ho has the control of her person and tho power to fix her 
residence. He, however, is bound to support her. He 
may give publio notice that he forbids his wife to incur 
expenses on his account if he finds her exceeding his « 
wishes; and in this case tradesmen can sue the wife on her 
person^ property for goods ordered by her. The coverture 
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of a woman and the control it implies are held to free her j 
from guilt if present at a crime with her husband, her pre> ; 
sciice being assumed to be duo to his command. Even a 
fi lony actually committed by a woman with the knowledge 
of her husband (except murder or manslaughter) is held to 
be due to his authority under her covertm'c. 

FENCES. When a park is inclosed to keep in deer 
and game the best fence is a stone or brick wall well 
built with lime or mortar, but as this is expensive where 
stone and lime are not at hand the common park paling 
is more frequently met with. This is composed of posts 
and rails of oak morticed and pinned together, and split 
pales of the same material nailed upon these in an upright 
position. Sometimes the pales are nailed at a distance 
from each other, which makes the open-paled fence, and 
the paTcs arc then generally cut to a point at the top. 
Wood fences on the Continent ore generally of ruder 
construction. 

In w'ild mountain pastures in Scotland and Ireland it is 
usual to separate the properties of different individuals or 
that of parishes by rough stone walls put together without 
any mortar. The materials are generally at hand, and a 
rough and efficient fence is made without much labour. 
Where stones are not at hand a high bank of earth faced 
with sods of grass is substituted for a wall. Furze seed 
is often sown on it, and soon forms an excellent fence, 
which, by proper care and clipping, will last a long time. 
But the must common kind of fence for fields is the hedge 
and ditch, the bank being raised with the sods and earth 
taken out of the ditch, and the hedge planted in the side 
of the hank towards the ditch, or on the top. Where they 
are not required as drains, it is a great waste of land to 
have any ditdies, and a simple hedge planted on the 6ur> 
face of the soil is much to be preferred. Of all f(mccs a 
live hedge which is carefully planted and kept properly 
cut and trimmed when it is grown up, is by far the best. 

When a fence is required within sight of a dwelling a 
deep ditch is sometimes dug, and a fence placed along the 
bottom of it. This is called a sunk fence, Sometimes a 
wall is built against a perpendicular side of a ditch, and 
some vei 7 light fence is placed obliquely outwards near the 
top of it, and level with tho ground. This is called a 
ha-ha fence, a name given to it from the surprise excited 
in a person unacquainted with it, when he suddenly finds 
liimsclf on the top of a wall with a deep ditch before him. 
A variety of light fences of iron have been invented for 
the same purpose; some of these are fixed, and others 
movable ; some bavo upright pieces of cast-iron as posts 
let into oak blocks sunk in the ground, and rods of 
wrought-iron passing through holes in the uprights ; some 
have wire for the same purpose. But the most common 
iron fence is composed of separate wrought-iron hurdles, 
which may bo moved at pleasure, and are kept together by 
screwed pins and nuts. 

It is usual in England to plant trees in tho hedge-rows, 
and it is owing to this practice that England presents such 
a rich garden-like appearance wherever there is a hill 
which enables one to see any extent of country. It is the 
duty of the occupier of tho land to keep the fences in re- 
pair. If two persons occupy adjoining inclosures, neither 
being under obligation to fence, each must take care that 
his'eatUe do not enter the land of the other. All owners 
of lands exposed to tho inroads of the sea have a right to 
erect defences. A tenant is bound to preserve the bound- 
aries of the land demised to him, and he may not stub up 
a quickset fence, or suffer it to be destroyed, but he may 
cut it in the way of trimndng. Of late years iron and 
wire fencing have come mto very general use in England 
and Australia. Stone fences are least picturesque, but 
" the most profitable. 

FENCXNOr the art of attack and defence by the aid of 
a side weapon — Le, by a sword, rapier, or bayonet. The 


rapier is the weapon which demands the highest degree of 
adroitness in its use ; hence the word fencing is understood 
to allude especially to the management of this sort of 
sword, and when any other arm, such as a broadsword, 
cutlass, sabre, or bayonet is used, fSie kind of weapon is 
specified, though its use is always in accordance with the 
same principles. ^ 

Perhaps the first metal weapon made by .man was the 
sword. It is mentioned in the earliest records as being a 
favourite weapon both for attack and defence, while in the 
Jehovistic narrative of the fall contained in Gen. iii., and' 
in several other places in the Old Testament, its use is 
ascribed to angels also. The, first swords were made of 
bronze, and specimens of many patterns have been found 
adapted both for cutting and stabbing. When steel was 
discovered, however, it soon took the place of other metals 
in the manufacture of swords, and in the productioidt of 
Damascus and Toledo we may see this metal brought to 
its highest perfection. 

During the earlier periods of European history swords 
were made of great weight and strength, for the purpose 
of hacking through the body armour then worn, so that 
strength of arm, rather than skill, was requisite for their 
effective use. When, however, armour went out of use, 
a different type of weapon came into fashion, and the 
rapier, designed only for thrusting alternately, took the first 
place as a sword for gentlemen, and the art of fencing be- 
came a necessary part of their education. The part played 
by tho sword in the practice of duelling has already been 
referred to [see Ditbl'], and where this absurd custom is 
retained it is still a favourite weapon for the settlement of 
a quarrel. Hence on the Continent the art of fencing is 
still studied to enable men to wield arms with advantage, 
but it is used to a much greater extent both there and in 
Great Britain as a healthful exercise and recreation. To 
those who are compelled to follow a sedentary occupation* 
there are few exercises which ofier greater advantages than 
fencing. Tt serves to bring the whole of the muscles into 
play, expands the chest, strengthens the lungs, and gives 
also quickness of eye and gracefulness of demeanour. 
Another advantage is that it imparts to the fencer great 
delicacy of touch, with steadiness and lightness of hand, 
for which reason it is useful to artists and surgeons. 

Tho instrument adapted for exercise is called a foil. It 
has a handle similar to a small sword, which it is intended 
to represent ; likewise a guard of metal or leather between 
the handle and the blade, which latter is of pliant steel, 
circular or polygonal in shape, and having at the end a 
button in the place of a point. Foils vary in length of blade 
from about 2 feet 6 inches to 8 feet 2 inches, tho latter 
being regarded as the maximum length permissible in the 
French and English schools. To guard against injury to 
the eyes masks of fine wire are usually worn over the face. 

The fundamental principle upon which is based the de- 
fence of the person by means of the small sword; is a 
peculiar application of the power of the lever, whereby the 
fencer who parries an attack causes the point of his adver- 
sary’s blade to deviate from the direct course, and throws 
it aside from his body by pressing or striking the feeble 
part (near the point) of his adversary’s weapon by the 
strong part (near the handle) of bis own. Attacks are 
made by means of a quick thrust proceeding from the 
wrist, the arm being raised and advanced by an extension 
movement from a parade, and by lungeiog or thrusting 
with tlio arm and accompanying the movement with an 
advance of the right foot to give force to the blow. The 
upper part of the body to the right is defended by the 
parade (or parry) termed tierce, the upper part to the left 
by that termed carte, and the lower line by seconde. Other 
parades are termed half ••circle, prime, and gu^e. The 
fencer is expected to depend upon his sword hand for pro- 
tection, rather than upon his agility of leg; nevertheless, 



f£nj£lox. 


445 


FENIAN. 


he must be quick 4nd active to be able to advance, retreat, 
or lunge. The knees must, therefore, be somewhat bent 
when the fencer is on guard, that ho may be light and 
elastic in his movements. The left aim should be moved j 
so as to act as a balaifto to the body in the various move- 
ments, being bent and raised for a parade, and dropped 
and extended Jjackward at about the level of the thigh 
while thrusting. Thrusts are directed solely at the body, 
and in fencing schools a hit is not counted if it alights 
upon a limb. 

* ^ The sword exercise dilTers from fencing with the foil, 
in that the weapon employed has one cutting edge as well 
as a point, and is therefore intended to cut and thrust. 
The sword forms the chief weapon of the cavalry, and is the 
arm of all officers and many non-commissioned officers in 
tlie army, navy, and volunteers ; hence sword exercise is 
extensively taught in both services. In practice, a stout 
straight stick, called a “ single-stick,” with a basket to 
protect the knuckles, is usually substituted, though prac- 
tice swords” made with rounded points and edges, and 
provided with cutlass hilts arc sometimes used. In the 
sword exercise, or as it is sometimes called “ broadsword ” 
exercise, the positions are the same as in fencing, and the 
lunges, advances, and retreats are made in a similar manner. 
Seven cuts are made, directed against the left cheek, loft 
side, and inside of the right leg, against the right cheek, 
right side, and outside of the right leg, and lastly at the 
head. Three points are also made, and for each thrust 
and point there are a corresponding guard and parry. In 
the cntlass exercise of the navy there arc only three cuts 
and one point 

rte BLON , FRANCOIS DE SAI.1GNAC BE 
XiA BIOTBE, a distinguished French ec<‘<lesiastic, wus 
born at the Ghdteau de F^nelon, in Perigord, 6th August, 
1661. He came of a nohlo family that had already pro- 
duced many distinguished men, and was carefully educated, 
first at home and afterwards at Gahors and the Gollego du 
Plessis, at Paris. Ho selected the clerical profession, and 
in his twentieth year entered the seminary of St. Snlpice, 
where ho received holy orders in 1676. The next ten 
years of bis life were spent as director of an institution 
founded for the rccoption of female converts from Protest- 
antism at Paris. While thus engaged ho wrote a treatise 

De rFducation des Filles,” a work that has enjoyed a 
long period of favour, and which has been translated into 
English. He also composed about the same period a 
treatise on the pastoral office, directed against Protestantism, 
and a Refutation of Malebranche's Treatise of Nature and 
Grace,” being assisted in the latter by Bossnet. After the 
revocation of the Edict of Nantes in 1 686, Fenclon was 
intrusted by Louis XIV. with a mission to Poitou to allay 
the excitement that had arisen, and to convert the Protest- 
ants to Gatholicism. In this task he employed only the 
influenees of argument and persuasion, refusing to under- 
take the work until the dragoons who had been persecuting 
the Protestants were withdrawn. In 1689 he was ap- 
pointed tutor to the young Duke of Burgundy, and for the 
next six years ho devoted all his powers to the fulfilment 
of the dnties imposed upon him. For the instruction of 
the prince he composed a series of works, the most im- 
portant of which was the celebrated Teldmaque.” In 
1696 be was appointed by the king to the archhishoprio of 
Cambray, an office which he retained until the end of his 
life. It was about this period, however, that the contro- 
versy respecting the writings of Madame Guyon arose, in 
which Fendlon became involved, and the rosnlts of which 
embittered the remainder of his life. He had in 1687 
formed the acqnaintance of this remarkable woman, who 
was chief exponent in France of the mystacal system 
of religion known as Quietism, and he endeavour^ to 
defend 8er against what he considered a too severe con- 
demnation. In consequence of this he lost the royal 


favour, was banished from court, became involved in a 
quarrel witli Bossuet, and finally, in 1699, came under the 
condemnation of tlio court of Itoroe. To the latter he 
submitted with the g^test humility, and publiahed from 
his own pulpit the brief of his condemnation. His renun- 
ciation of the doctrines he had advocated, however, failed 
to procure him any return of the favour of the king, who 
disliked him on account of the comparative liberalism of 
his political principles. This dislike was increased by the 
publication of the “ Telumaque,” from a copy treacherously 
obtained by a secretary, in which the court saw a masked 
satire upon the French absolutist system of government. 
The book was suppressed in France, but was rapidly circu- 
lated in Holland. The king, who believed many passages 
of the book to be directed against himself, caused Fdnolou 
to be restrained to the limits of his diocese, and forbade his 
grandson, the young Duke of Buigundy, to hold any inter- 
course with him. Henceforth he lived exclusively for the 
care of his diocese, filling np his time with works of charity 
and piety until he became endeared to all his people, and 
even more honoured in his retirement than he had been at 
the zenith of his fame. Ho died 17th January, 1716. 

He was a volumiiiuns writer, and the best edition of his 
works consists of thirty-eight volumes (Paris, 1827-30). 
Sec also “Life of Fdnehm” (London, 1877). 

FENES'TBA OVALXS and FENESTRA RO- 
TUNDA. These are apertures in the bony labyrinth of 
the ear. Tho first is that which receives the foot of the 
little “ stimip-bonc,” and passes on the waves of sound 
from the middle ear to the inner ear or labyrinth ; tho 
second is tho termination of the scala tympani of the 
cochlea, and divides it from the tympanic cavity or middle 
ear. Botii tho fenestrse are closed witli a membrane. 
See Eau. 

FE'mAN, FENXANX8M. The name Fenian, or 
Finian, is a corruption of that of the famous “Fianna 
Eirin,” the ancient celebrated national militia of Ireland, 
“ whose acliievements,” says Moore, “ formed so often the 
theme of our ancient romances and songs.” One of their 
most famous generals was Finn MacCumhal, otherwise 
known as Fingal, the son-in-law of King Gonnac (a.i>. 
213-268), and of the royal line of Hcremon. lie was hered- 
itary general in Connac’s army, and from him, according 
to some, the militia took their name. The ancient Fenians 
laid the four following injunctions upon every person ad- 
mitted into the order:—!, Never to receive a portion with 
a wife ; 2, never to offer violence to any woman ; 3, never 
to give refusal to any mortal for anything of which they 
were poBBOBsed ; 4, no single warrior of them must ever 
floe before nine champions. Some, however, think tliat 
the word Fenian is derived from Phoonician, and others 
again that it comes from feeagh, a hunt, and means an 
order of hunters, being synonymous with tho Latin voua- 
tor, and the German joger. The “Fianna” seem to 
have had a great lovo for the chase, and to liavc almost 
completely appropriated the country for this puiposo to 
themselves. 

Tho name has been taken in modem times by a society 
which originated in the United States, professedly for the 
purpose of destroying the union between Great Britain and 
Ireland, and founding in the latter an independent republio 
on the model of the United States of America. For this pur- 
pose a secret machinery of circles, with oaths, passwords, 
&c., was devised, and branches of the society were estab- 
lished in all parts of tlie United States, in Ireland, in most 
of the large towns of Great Britain, and in the British 
American colonies. The society had great hopes of a 
quarrel between the United States and the British 
governments during the American civil war, and its mem- 
i^rs have always avowed their intention to bring .about a. 
conflict between the two nations if possible. Disappointed 
in their hopes by tho close of the civil war, the Ici^ers of 
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the movement gladly availed themaelvea of the services of 
many military adventurers set free at its termination, and 
sent them to Ireland with a view of heading a rising. Largo 
sums of money were subscribed in America, and strenuous 
cflforts wore made to raise recruits in Ireland. Many of 
the artisans and peasants of that country were induced 
to become memb^, firearms and pikes were collected, 
and midnight drills were conducted by the ex-American 
soldiers throughout the country. The British government, 
however, had kept a watchful eye upon these proceedings, 
and before the plans of the society were ripe a number of 
its ringleaders were seized in the ofiice of the Irish People 
at Dublin in September, 1865. The principal capture, 
however, was that of the Irish head-centre James Stephens, 
who was arrested at Sandymount, near Dublin. Placed in 
the prison of that city he was enabled to escape by the 
connivance of a turnkey, but was compelled to flee to 
America, thus leaving tlie brotherhood in Ireland without a 
leader. In the spring of the following year the Habeas 
Corpus Act was suspended, and most of the leaders of the 
movement were at once arrested, but the majority of them 
were shortly afterwards liberated on agreeing to leave the 
country. Some who had been guilty of serious treasonable 
acts were sentenced "to terms of penal acivitude, and a 
similar punishment befell others who took part in an 
utterly abortive attempt at rising in March, 1867. 

In England the movements of the society wereof adifierent 
• character. A plot was formed to seize the arms of Chester 
Castle, but it was frustrated by the vigilance of the authori- 
ties. A prison van was attacked in Manchester and some 
Fenian prisoners released, a police sergeant named Brett 
being murdered in the attacl^ A still more serious out- 
rage was perpetrated in London, where a barrel of gun- 
powder was exploded against a prison wall, killing and 
mutilating a large number of men, women, and children in 
the surrounding streets. These crimes showed that some 
of the Fenians would stop at nothing to accomplish their 
ends ; and although no fear was ever entertained as to the 
ability of the government to suppress immediately any 
open rebellion, tlie most extraordinary precautions were 
taken during the winter of 1867-68 in all the large towns 
of England. In 1868 an unsuccessful attempt to assassi- 
nate tlio Duke of Edinburgh at Sydney was fiiade by a 
Fenian named O’Farrell, and it was not for some two or 
three years that a feeling of confidence returned. In 1871 
nearly all the convicts were released on their agreeing to 
leave the country, and the movement sank into comparative 
oblivion for several years. Protected by American immunity, 
however, the society never was dissolved. Its efforts were 
largely assisted by the rise of the Land League in Ireland, 
and the ferment caused by the threats of its promoters 
against the British government. A new spirit of activity 
came over the Fenians of America, and their organs openly 
advocated murder and outrage as the best modes of attack- 
ing Great Britain. The continental practice of using 
explosiveB as weapons of destruction had been taught 
to the Fenians by many refugees from the Socialists and 
Nihilists of Europe, and giving up all pretence of causing a 
rising in Ireland they announced their intention of devot- 
ing their efforts to the destruction of life and property. 
That these threats were not altogether idle was unhappily 
proved by the savage murder of Lord Frederick Cavendish, 
secretary to the viceroy of Ireland, and Mr. Bnrke, the 
under secretary, in May, 1882. The perpetrators of this 
hideous ‘ crime were arrested in the early part of the 
following year, and when placed upon trial the revelations 
of James Carey, one of ^eir number, thnw much light 
upon the working and organization of these societies, and 
showed that many similar crimes had been designed, and 
.bad only failed of accomplishment by accident. Five of 
the prisoners suffered the^extreme penalty of the law, and 
others were sentenced to various terms of penal servitude. 


Other movements of the brotherhood were diieotea 
towards the destruction of property in England and Scot- 
land. In the month of March, 1888, simultaneous attempts 
were made to blow np the offices of the local government 
board and tbe office of the Tltmes' newspaper. In April 
four persons were arrested in London and one at Birming- 
ham with large quantities of explosives in their possession. 
One of them became queen's evidence, an4 the others were 
sentenced to penal servitude for life. A considerable 
number of outrages were subsequently attempted in Lou- 
don (including one, early in 1884, to blow up four of 
the chief railway stations simultaneously), Liverpool, Glas- 
gow, &c., mostly by means of explosives, but in the 
majority c)f cases the attempts failed from one cause or 
other, and on several occasions the conspirators were 
arrested and punished. It is believed that there m-o 
different factions existing in the Fenian Bocieties, dnd 
that some of them repudiate the methods of assassination 
and ontrago adopted by others, and further that althougli 
Uic Invincible " leader Carey had professed to be a 
devont Roman Catholic, Fenianism has been condemned in 
the strongest terms by tho Roman Catholic clergy, and in 
common with all secret societies its membership is forbid- 
den to all members of that church. 

FBN'NBC (Cams or Vulpes zerdeC^ is a member of tlie 
Dog family closely resembling tho true foxes. The body is 
small and slender, about 10 inches in length exclusive of 
the tail, which is rather over 5 inches in length. Tho ears 
are (mormously developed, being nearly 8^ indies long, and 
standing quite erect. Tho tail is well developed, and dark- 
coloured at the root and tip, but in other respects it par- 
takes of the general colour and character of the fur, which is 
of a whitish or light isabelline tint throughout, being almost 
whito beneath the belly. Its texture is fine and woolly. 
Tho fennec is an inhabitant of the sandy plains of Nubia, 
whore it excavates burrows. It also ascends trees witli» 
facility. The traveller Bruce was the first to describe it. 
The fennec kept as a pet by him was very fond of dates 
and other sweet fruits, and also of eggs. A fox found 
only in South Africa, near the Gape, resembles the fennec 
externally very closely. It is remarkable for having six 
molar teeth more than any other member of the family 
Canidflc, and so is usually separated under the generic name 
Megolotis or Otocyon. 

FliN^NlSIi» a genus of plants, Foonicnlum, belonpng to 
the order TJmbelt.ifeb.ac. In this country there is only 
one native sort of fennel, tho Femietdum officinale^ a bien- 
nial plant with leajires cut into hair-like segments, yellow 
flowers, and glaucous stems, common on chalky cliffs in 
the southern parts of England, and generally cnltivated as 
a pot Jierb for the sake of the aromatic quality of its leaves. 
There are several other species. Fennel is allied to Dill, 
but the fruits are compressed laterally, and not from back 
to front It is idso nearly related to Seselifbut it differs in 
having no calyx-tcelh, and the petals are ydlow and entire. 

FIBN'RXB or FXNXUDEt, tlie wolf of monstrous size and 
power which forms so striking a conception of tlie Norse 
mythology, was, with Hel and the Snake, the offspring of 
Loki, the evil gonins of the Norse Olympus, the god of fidse- 
hood, trick, and stratagem. Their mother was the giantess 
Angurboda (Angnisb-giver). Odin flung Hel into the 
abyss of Nifelheim, where she ruled over the spirits of tho 
dead ; the Snake he flung into the ocean ; but Fenris, tlie 
wolf, he caused to be chained up and fed with so ma<^ as 
might in some sort quiet his unappeasable hunger. But 
when the twilight of the gods” drew near, and the 
Ases (gods) were to he punished for their shortooxnings, 
the wolf and his progeny began to stir, and the latter 
roamed over the earth, while £eir parent diook his chains 
impationt for the last battle. At last it broke fmrth ; all 
tbe enemies of tho Ases attacked them at once. The wolfs 
children devoured tho sun and moon, and in the darkness 
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Fenrli shook off his ohains and joined in the battle himeelf, 
singling out Odin as his first antagonist. His lower jaw 
scraped the earth and his upper jaw reached the clonds. 
His sister, the Snake, arose from the sea to assist him. 
Odin was devoured hf the wolf, and many others of the 
Ascs fell, but Fenris himself was destroyed by Widar. 
Then Snrtur, to avenge the wolf, flung his sword of fire 
upon the world, and the whole universe with its inhabit- 
ants was burned up. A few of the Asos alone survived, 
or were bom again purified by fire, ns well as two beings, 
*a youth and a maiden, hidden by All-father from the 
fiaines of Surtnr and the jaws of Fenris, and destined to 
be the p arents of the whole race of men. 

FIQI'DINAMD, a name borne by many kings of the 
Spanish and Austrian monarchies. 

Febdinaiid thb Catholic vras Ferdinand V. of 
GaAile and 11. of Aragon. He married in 1469 Isabella, 
daughter of John II. of Castile, by which marriage tlioso 
two kingdoms were united. By Isabella he had three 
daughters: one was Catharine of Aragon, the wife of 
our Henry Vlll. and mother of Queen Mary of England; 
another, Juana (Joan the Mad), married Philip, archduke 
of Austria, whoso son, Charles V., succeeded his mother 
in the Spanish dominions and his father in the empire. 
Ferdinand took from the Moors the kingdom of Granada, 
their last possession in Spain, in 1492. He then drove 
the Jews, and shortly after Uie Moorish population, by the 
most stringent edicts, from his kingdom. It is not too 
mucii to say that Southern Spain has never recovered from 
this unwise act. Columbus discovered for him the New 
World; his general, Gonzalo of Cordova, conquered for 
him the kingdom of Naples; and he added Navarre to 
his other dominions. He was one of the most powerful 
monarchs of his time, and had also considerable ability ; 
but liis abilities wore disgraced by a total want of faith 
and a recklessness of principle. He was ably assisted 
by his minister, Cardinal Ximenes, who emancipated the 
crown from the power of the feudal nobles by raising troops 
at the expense of the state, and by favouring the privileges 
of the municipal towns. Ferdinand established the Inquisi- 
tion in Spain, which feorfnl tribunal continued from bis 
time till 1820, when it was finally abolished. He may 
bo considered as the restorer, if not the founder, of the 
Spanish monarchy. Ferdinand died in January, 151C, 
sixty-thi-ce years of age. 

FBKi>U7AifD VI. of Spain, the Wise,” one of the Bour- 
bon Spanish kings, reigned from 1746 to 1759, when his 
brother Charles IV. of Naples succeeded him as Charles III. 
of Spain. Charles gave over the crown of Naples to his 
young son Ferdinand. See below (Ferdinand IV. of Naples). 

FERDINA17D VII. of Spain was the unfortunate puppet 
of Napoleon, Ferdinand was the eldest son of the weak 
Charles IV. of Spain, and was bom in 1784. Napoleon 
intended to seat his brother Joseph ou the tlirone of Spain. 
At this time Spain was a mere dependant of France, and 
the whole Spanish royal family were inducted to repair to 
Bayonne and place themselves in the hands of Napoleon. 
In 1808, by a series of andacions trickeries, both father 
and son wore made to resign tbeir claims to the crown 
in his favour. Ferdinand resided at Valeu^ay under a 
strict surveillance. In 1818 the reverses of the French 
both in Spain and Germany induced Napoleon to restore 
Ferdinand to tho throne of Spain, on condition that ho 
should send the English out of the peninsula; but the 
cortes of Madrid refused to ratify the treaty, and wrote to 
Ferdinand that they would receive him In his capital as 
their lawful king provided he would sign the constitution 
which had been proclaimed at Cadis in 1812 by the repre- 
sentatives of the nation. Ferdinand, however, annulled 
the constitution, and amid plots and strifes, proscriptions 
and civil #ar8, miuntalnod his position till Jannaiy, 1820. 
The constitutionalists obtained then an ascendency. Fer- 


dinand a(»eptod and swore on the 9th of March to uphold 
the constitution of 1812. For three years it was nomi- 
nally adhered to by the discontented royalists on the one 
side, and the not always prudent oottstitntionalists on the 
other. But in tho beginning of 1824, at the instigation or 
at least with the consent of Ferdinand, Louis XVIU. of 
France sent an army of 100,000 men into Spain under the 
command of the Duo d'Angoulemo, to deliver Ferdinand* 
Tho Englisli ministry protested against this interference, 
but it was carried into effect In 1824 Ferdinand mar- 
ried as his fonrth wife the notorious Maria Christina. 
One of their daughters was the subject of tho shameful 
Spanish marriage” that cost Louis Philippe his throne, 
she marrying the Due de Montpensier, son of that lung. 
The other daughter succeeded to the throne of Spain as 
Isabella II. in 1888 under every good hope, but only to 
become infamous for her private misconduct, and lose her 
crown in 1868. 

Of the Neapolitan Ferdinands, Ferdinand 1. (1428-94) 
was the natural son of Alfonso V. of Aragon, Naples, and 
Sicily, and succeeded to the crown of Naples — that of 
Sicily being separated in 1458: ho was followed by 
Ferdinand II. of Naples, his grandson, who died in 
1496. Ferdinand HI. of Naples was V. of Spain also,^ 
and the crown of Naples was by him, in 1503, united to 
that of Spain, and remained so for over two centuries. 

Ferdinand IV. of Naples ascended the tlirone as a 
boy of eight in 1759. He was the son of Charles 
IV. of Naples, and when his father was called to tho 
throne of Spain (as Charles HI. of Spain) Ferdinand 
received from him the kingdom of Naples and Sicily under 
a regency. In April, 1768, Ferdinand married Maria 
Carolina, a daughter of the famous Empress Maria Theresa, 
a clever and ambitions princess, who in fact ruled under 
her husband’s name till her death, the king himself being 
generally passive, and his time being mu^ engrossed by 
hunting, shooting, and other diversions. The first thirty 
years of his reign were for Naples years of peace. 

On tho breaking out of the French Revolution the queen, 
being the sister of Mario Antoinette, took a decided part 
against revolted France, and the court of Naples joined 
the first coalition, in 1792. The Neapolitan army, in 
November, 1798, marched qpou Rome, which it occupied 
for a few days. The French then attacked and routed 
several divisions of the Neapolitans ; and the rest of the 
army, with Mack their general and the king himself, fled 
to Naples, whither the French followed them closely. In 
the spring of 1799 the reverses of the French in Lom- 
bardy obliged them to abandon it, leaving only a small 
garrison there. In 1805 tlio court of Naples entered 
secretly into the coalition against France. The consequence 
was that Napoleon, after his victory at Austerlitz, sent a 
force under Massena to occupy that kingdom. Ferdinand 
and his court withdrew to Sicily a second time, where 
they remained till tho fall of Napoleon in 1815. By a 
decree of December, 1816, the restored king assumed 
tho title of Ferdinand 1. of the United Kingdom of 
the Two Sicilies, declaring that Sicily and Naples formed 
no longer distinct states, but were both subject to the samo 
system of government. 

In 1820 a revolt, commenced by a regiment of cavalry, 
but excited and supported by the Carbonari, broke out, 
a now constitution was proclaimed, and a Parliament was 
convoked at Naples. Soon afterwards the Austrian army 
moved on Naples, and after a sb’ght resistance entered tlio 
city at the end of March, 1821. Ferdinand soon afterwords 
returned to his capital on what may be styled his third 
restoration. The government again became absolnte, hot 
not BO lenient or liberal as it was before 1820. Ferdinand 
died suddenly on 4th Jannary, 1825. » 

Ferdinand II. of the Two Sidlios was the grand- 
son of the last-named king. He was bom in 1810 and 
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Buccecded in 1830. At first his rule in those troublous 
times was just and clement, hut less wise counsels soon 

S 'evailed, and the government degenerated into a tyranny. 

aples became at once a hotbed of treason and intrigue, 
and swarmed with republican secret societies, which the king 
vainly attempted to stifie by political prosecutions of the 
greatest rigour. In 1848 matters were at such a crisis 
that Ferdinand pretended to yield to the general demand 
of a constitution. Finding him faithless Sicily broke out 
into civil war, which was waged so ruthlessly by the king 
that he earned the name of Kin^ Bomba (King Bombshell). 
The state prisons were under this tyrant so abominable 
that Mr. Gl^stone, becoming acquainted with their horrors, 
held them up to the execration of the world in a series of 
famous letters. King Bomba died in 1869, and was sne- 
oeeded by Francis 11., with whom in 1860 the detested 
monarchy of Naples ceased, and Garibaldi, the king having 
fled before him, peacefully handed over the entire state 
to Victor Emmanuel, then king of Sardinia. Naples thus 
came to form part of the quickly constituted kingdom of 
Italy. 

The following are the Ferdinands, emperors of Germany, 
of the house of Austria. Fkrdinand I., Emperor of 
Gennany (1555-64), was born in Spain in 1503. Ho was 
the younger brother of Charles V., king of Spain and 
emperor of Germany, and succeeded him on the imperial 
throne in 1556. His grandson, Ferdinand XL, came to 
the empire in 1619. While quite young he had sworn 
before tho virgin’s altar at lA)rctto, that Catholicism should 
bo tho religion of all his subjects at whatever cost. But 
the states of Bohemia, who wore already in open revolt 
against the late em|)eror, elected as their king Frederick, 
count palatine, son-in-law of James I. of England; and 
Hungary joined in the revolt, supported by Bethlehem 
Gabor, prince of Transylvania, lliis was the beginning 
of tho Thirty Years’ War, a war both religions and 
political, and one of the most desolating in the histoiy of 
modern Europe. Ferdinand 111., Emperor of Germany, 
was the son of Ferdinand IL,and had seen so much misery 
in the war, following the armies of Wallenstein, that his 
constant aim was the restoration of peace. He ascended 
the imperial throne in 1637, but peace was not arranged 
till 1648. In fact, though the Congress of MUnstcr met 
in that year, the peace of Westphalia was not actually 
signed till 1648. Ferdinand died in 1657. 

FE'RXJB, certain holidays among the Romans, which 
were first established by Servius Tullius, and eventually 
transmitted, under different forms, to the various nations 
of Europe. At these festivals no work was permitted to 
be done. The laws were promulgated; decrees made 
known ; public declamations delivered ; tents, booths, and 
shows erected ; and various amusements practised. They 
were of various kinds, as the /mar atativas, which were 
kept by the whole city on certain days named in the 
calendar; fmas concept iv<^^ fixed by the priests or 
magistrates; and ferim imperaiivas, which wore simply 
ordered by the consuls or other chief officers of state, for 
the purpose of commemorating some important event. In 
the middle ages these fcriie or fairs continued to be observed, 
but under different modifications and for rather different 
objects. They usually originated from the religious ob- 
servances that took place at the dedication of any new 
church; when, ou the Bubsequont anniversaries of this 
event,, the neighbouring farmers and tradesmen were in 
the habit of assembling for the purpose of disposing of 
their commodities or wares, and after transacting tho 
necessary business, of indulging in rustic rcvcliy, dancing, 
or other amusement. 

nSRM or THB COUNTm» with our earlier kings, 
was at> considerable brapeh of the revenue. The king’s 
dues from the counties, for judicial fees, rent of crown 
lands, fines, &c., vrete /armed to the sheriff, who of course 


extorted as much as he could from tho king’s debtors, and 
retained whatever he gained above his farm foe. 

FERBKAN^AGBf a county of Ireland, in the province 
of Ulster, is bounded N. and N.E. by Tyrone, N.W. 
by Donegal, S.W. by Leitrim, S.C'by Cavan, and E. by 
Monaghan. Its greatest length, N.W. and S.E., is 45 
miles; and its greatest breadth, N.E. and ^.W., 29. The « 
area is 714 square miles, or 457,869 acres. The popu- 
lation in 1881 was 79,167, showing a decrease of over 
13,000 as compared with 1871, and of over 70,000 since 
1841 . Tho county is traversed by the Irish North-western,' 
the Dcn-y and Enniskillen, and tho Enniskillen, Bandoran, 
and Sligo railways. 

Fermanagh is divided into two nearly equal portions by 
I^)Ugh Emc, which lies almost entirely in the county of 
Fermanagh, and traverses it from one end to the other. 
[Sec Erne, Lough.] Tho limits extend from Behcck 
on the north-west to Wattle-bridge on the south-east, a 
length of 46 miles. Several large rivers empty themselves 
into tlie lake, which are navigable for boats for 2 or 
8 miles up. A steamer plies daily between Enniskillen 
and Bclleck. Tho portion of the county which lies south 
of Lough Erne contains a large tract of waste and moun- 
tain land, which is hounded on the south by Lough Melvin 
and Upper and Lower Lough Macnean. It contains seven 
or eight elevations more than 1000 feet in height; and 
among them are many small lakes and limestone caverns, 
through which the smaller rivers flow. The district north 
of the Upper Lough Erne is less mountainous, more fer- 
tile, more thickly inhabited, and contains a greater number 
of fine residt‘iice8. 

The rivers of Fermanagh are small. From the moun- 
tainous district on the south-west the Slices and Arney 
run into lough Erne : the Cloddagh or Swanlinbar River, 
flowing south-east of Cuilcagh, lias a like tennination. 
The Woodford and the Dmmaiiy or Colebrook both fa1[ 
into Lough Erne. 

Tho climate is somewhat cold and moist ; violent winds 
are common in winter, and render the navigation of tho 
lake dangerous. The largest part of the county under 
cultivation is occupied by meadow and clover; potatoes 
and turnips are the principal green crops, and oats tho 
chief cereal. A considerable quantity of flax is also raised. 
Much attention is now given to tho breeding and feeding 
of cattle and sheep, of both of which largo numbers are 
exported, and of a very good quality. The soil is mostly 
cold and moory, but lias been brought into a good state of 
productiveness throughout tho arable districts. Fermanagh 
is more wooded than most Irish counties. The linen manu- 
facture is carried on, but only to a small extent There 
are some extensive quarries of sandstone and limestone. 

The county is divided into eight baronies and twenty- 
three parishes. It rotunis two members to the House 
of OommoDB ; the number of voters is about 4500. The 
chief town is Enniskillen. 

Fermanagh was first erected into a county by statute of 
the 11th of Elizabeth, but it was not till the time of the 
plantation of Ulstci* that it was finally brought under civil 
government. Having fallen to tho crown upon the flight 
of the Earls of Tyrone and Tyrconnell, it was divided 
among Scottish and English undertakers and native Irish. 
The subsequent forfeitures of 1641 affected a large portion 
of Fermanagh, and considerably increased the possesnons 
of those from whom many of the present proprietors are 
descended. 

FERMKNTATZOIV* a term applied to the change 
which many animal and vegetable sohstances undergo after 
exposure to tho air, and in the presence of oertiun nitro- 
genous bodies ciUled ferments. The result of tlie change 
is generally to split up the complex organic structures or 
compounds into prodnets of a simpler composilion. The 
term is applied also to putrefaction, or the sbw decay of 
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organic Bobstances exposed to the action of air and water; 
this is accompanied usually with an offensive odour. [See 
Eubmacausis.] There are several well-marked forms of 
fermentation proper, which differ widely both in the com- 
ponnds in which the^process occnrs and in the prodncts 
obtained. In almost all cases, however, these products 
are simpler in character ; in some they are of great com- 
mercial imporkince. In many cases water, carbonic acid 
gas, or ammonia is evolved; in others there is no evolution 
of gas at all. 

» Few processes have given rise to more controversy 
among chemists than those of fermentation. It has been 
long known that exposure to the atmosphere Is necessary 
to start the process, but that it continues in closed vessels 
from which tlie air is excluded. The action of the nitro- 
genous ferment was at one time held by Berzelius and 
Ligbig to bo catalytic, a term expressing the idea of 
presences, or simple contact — the ferment being in a state 
of unstable equilibrium, it was supposed, to induce a re- 
arrangement or splitting up of the elements in other bodies 
which arc perfectly stable alone. There is no longer any 
doubt, however, that these nitrogenous ferments are always 
accompanied by the gcims of certain minute fungi derived 
from the air, and that the fermentation cannot occur with- 
out their presence. Exclusion of air prevents all fermenta- 
tion ; this was held to be due to the necessity of oxygen, 
but the balai\co of evidence is strongly in favour of the 
theory that it is due to the germs so introduced. What is 
the precise action of these minute organisms is nut ab- 
solutely known ; it may be that the fermenting suiistanco 
forms their food, but tlie investigations of Pasteur have 
established the fact that to their vital force the fermentation 
is mainly due. The best known kinds of fermentation, and 
the most important, are the vinous and the acetous. Vinous 
fermentation is the conversion of sugar into At^ooiiol; acet- 
ous fermontaiion is the further change of the alcohol into 
AcrticAcid. [SeoViNECiAii]. Whenajuie^of anyfmitcon- 
taining sugar is exposed to tho air in a warm place, a change 
is soon noticed ; it deposits a nitrogenous matter, which is the 
ferment, and the whole liquid is soon in a state of efTerves- 
cence : the ferment is acting on the sugar and splitting it up 
into alcohol and carbonic acid, which escapes as gas. If the 
liquid be now examined with tlie microscope a small micro- 
scopic fungi, consisting of minute round cells about 
of an hich in diameter, will be observed. This is known as 
Torvula cerevisia^ and always accompanies vinous fennen- 
tation. If, after this change is complete, the juice be 
further exposed to the air it absorbs oxygen, and tlio 
acetous fermentation commences, and continues until all 
the alcohol is converted into acetic acid. This was held 
by Liebig to be due to simple oxidation, but on examina- 
tion by the microscope auothor minute fungus will be found 
by which this new cliange is efTccted. This is called the 
Torvula a£€ti. Although alcohol and acetic acid are the 
principal prodncts thus obtained from sugar, the process is 
not quite so simple, as a number of other substances are 
also formed in minute quantities. Yeast, which is the most 
common ferment used in making beer and spirits from 
malt, attracts and contains the germs of Torvula cerevUias 
and of PeniciUium glaucum; this latter fungus is coucemed 
in the lactous fermentation, or the conversion of sugar into 
lactic acid, an acid generally present in beer, but more 
largely in butter-milk. [See Lactic Acid.] The use of 
yeast for raising bread depends upon the fermentation of 
the starch and sugar of the flour into alcohol and carbonicacid, 
both of which are expelled in the baking. Other fermen- 
tations are the amy^alous fermentation, or the formation 
of bitter almond-oil from amygdalin, in which the emulsin 
of the almond is the fennent; the gallons fermentation, or 
formation of gallic acid from tho tannin of galls: in tills the 
pectase gf the gall-nut is the fennent; the mucous fer- 
mentation, converting sugar into gum and niaunite, the 

TOL. V. 


remit of a peculiar fungus acting on albumen ; the urin- 
ous fermentation, or the conversion of urea into carbonate 
of ammonia, the mucus of the bladder acting as the fer- 
ment : yeast will also efiect this change. The conversion of 
starch into sugar by the action of the ptyalin of the saliva 
in mastication, and by diastase in malting, and the formation 
of oil of mustard by inyroxin, may also be mentioned among 
many other instances of fermentation. Antiseptics which 
destroy the organisms arrest fermentation. Exclusion of air, 
high and low temperatures, and perfect dryness, all prevent 
fermentation and putrefaction, and are therefore generally 
conducive to the preservation of animal and vegetable sub- 
stances. Smoked provisions, tinned meats, dried fruits, and 
frozen carcases are all important and extensive applioations 
of these principles. The success in all is dependent on the 
prevention or destruction of fermentive germs. Pasteur's 
studies of fermentation have led also to important results 
in the germ theory of diseases. See Bacteria. 

FBRBIEN'TISD LiaUOBS are alcoholic beverages 
made by fermentation of sac^^harine fluids and juices, 
chiefly ale, beer, stout, and porter, made by fermentation 
of an infusion of malt ; and wine, by fermentation of the 
juice of giupes. Lighter wines are also made from the 
juice of other fruits, as currants, gooseberries, and other 
home fruits; and sometimes from the juice of roots, as 
parsnips, &c. Cider is made by fermentation of the 
juice of apples, perry from that of pears. The sap of 
many trees is used abroad for fermented liquors, as the 
American aloe, tlio birch, the palm, the maple, the cocoa- 
nut, &o. 

FXRBCOY^ a market-town of Ireland, in Munster, in 
tlie county and It) miles N.N.K. of Cork, situated on both 
sides of the Blackwater, but the larger part is on the south 
bank, where the principal business is carried on. On the 
north bank are extensive infantry barracks, which formed 
two large quadrangles, but the westem quadrangle has 
been converted into a union workhouse. The town is 
regularly laid out, and contains several good streets, a 
court-house, church, Roman Catholic and other chapels, 
and numerous schools. Fermoy College, two convents, and 
St. Colman's Roman Catholic College are situated on (he 
liigh grounds rising over the town. Feniioy has grown to 
its present position wilhiii tho Inst seventy or eighty years. 
It was made a military station in 1707. There are flour- 
mills and a large trade in agricultural produce. Tlio 
population in 18Sl was C454. 

FSRNAN'DBZ, JUAK, is the name of a small group 
of islands in the Pacific, about 400 miles from the western 
coast of South America. The group consists of two larger 
islands, Mosatierra and Masafuera, and a few small rociks. 
Masatierra, which alone is often called Juan Feniandoz, is 
situated in 83° 40' S. lat and about 100° W. Ion. Masa- 
fucra, which is more than 2'' further west, in the same 
latitude, is a heap of immense rocks rising precipitously 
from tho sea to the height of 8000 feet aud more, without 
any convenient landing-place. Masatierra, the larger of 
the two, is about 18 miles long, but only 6 miles across 
in its widest part Towards the northern extremity is 
Cumberland Bay, which afibrds safe anchorage for vessels 
of any size. Goats in a wild state aro found here. The 
buccaneers of the seventeenth century, finding these 
islands uninhabited, made them a place of resort during 
their cruises on the coasts of South America. On one 
occasion, a Scotchman, named Alexander Sdkirk, being 
left on the island of Masatierra, lived there more than four 
years, and the knowledge of this fact suggested to Defoe 
th e story of “ Robinson Crusoe.” 

FKRKAinKI FO, an island situated on the western 
coast of Africa, opposite the inoutlis of the Niger, in the 
‘ Bight of Benin, 3^ 25' N. lat, and 8° 60' £. Ion., it about . 
44 miles long and 16 broad. Its surface, whidi is very 
uueven, rises towards the centre into two summite,' one oC 
29 
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which attains a height of 10,700 feet above the sea. It is 
covered with wood, and is everywhere well watered and 
fertile. Yams, palms, and other tropical plants grow 
abundantly, and turtles and fish are plentiful. There ore 
several small harbours ; the largest is Maidstone Bay, on 
the northern shore, which is formed by a beudlaud called 
Point William, rising 150 feet above the sea, on which tlie 
English settlement of Clarence Town was established in 
1827. This island was discovered in 1741 by the Portu- 
guese, who in 1788 ceded it to Spain. In 1827 the Eng- 
lish took possession of it mitil 1844, when it again reverted 
to Spain . 

FBRNBY or FEBNEX, a town of France, In the 
depai’tment of Ain, 4 miles north-west of Geneva, in a 
beautiful situation at the foot of the Jura. It owes its 
prosperity to Voltaire, who purchased the estate in 1768, 
and began a seiies of improvements. Out of a few miser- 
able huts he coiistiiictcd a neat little town. He established 
tt colony of artisans, chioily watchmakers from Geneva, 
rebuilt the church and drained and planted the neighbour- 
ing grounds. Ho resided hci*e for neai'ly twenty years. 

FERNS (FJliccs) form a group of tlowcrless plants or 
Ckyi'Togamia. The Thallopliytes, Cliaraceie, and Mos- 
cineae among Gryptog.*imia have a simple cellulai* structme, 
but vessels occur the stem of ferns, and therefore these!, 
togetlicr with Equisetacem, &c., are grouped together as 
Vascular Cryptogams. From Oplnoglossacem (winch have 
been usually claimed with ferns) and otiier vascular crypto- 
gams they are briefiy distinguished by the prothalliuin l)eiiig 
above ground and greeu, and the 6})orangia being epidermal 
structures of the leaves. 

Pliny states truly that ferns ^*beur neither seed nor 
fiower,'* for wliat is populoi'ly know'n as feru seed differs 
from true seeds of flowering plants in having no embryo. 
It is better therefore to substitute the word »pore for wwd, 
as the difference between them is of the first importance. 
But it was not possiblo to appreciate this fact without the 
aid of the microscope, and the spores ore so exceedingly 
miuuto that the general opinion of the ancients that there 
was nothing coiTcsponding to seed may well he excused. 
A later notion was that ferns only shed their seed on one 
night in the year — the eve of St, John the Baptist. Butler 
ill his “ Hudibros ” colls the bracken fern — 

** The wondrous one*nlght seeding fern.’’ 

The minuteness of the spores was seized upon by medimval 
botanists and utilized in their doctrine of signatures,*’ a 
doctrine which is illustrated by many of our common names 
of plants; e,g. eyebrigbt ” (Euphrasia) has marks on its 
pet^s which look somewhat like the eye, mid this was con- 
sidered a mark designed by the Creator to show man that 
this plant possessed the virtue of being healing to the eyes. 
In the same way it was inferred that the use of feni seed 
would insure concealment. Shakspearo alludes to this b* 
lief In “Henry IV.”— 

havo the receipt for fern seed, we walk inrlsible.” 

'When the spores of ferns are sown on damp soil they 
germinate after some time, by the “skin” of tlie spore 
(esosjpore) bursting and the colls of the interior dividing 
and growing out into a green expansion, called *tlio yiro- 
IhalUum, The prothallia produce numerous root-hairs and 
structures known as archegonia and antberidia, correspond- 
ing to the ovaries and angers of flowering plants. From 
Ine fertilized archegonia spring up new plants, with stems, 
roots, and leaves. 

Ferns have a wide geographical distribution, the herba- 
eeons and shrubby kind Mng found towards the north and 
south poles, while the tree-ferns rival the gigantic palms 
..in the forests of tropical dimates. Wallace, in his “Tro- 
pical Nature,” speaks of ferns as follows: — “The type of 
plants whidi, next to palms, most attracts attention in the 


equatorial zone is perhaps that of the ferns, which here' 
display themselves in vast profusion and variety. They 
grow abundantly on rocks and on decaying trees; they 
clothe the sides of ravines and the margins of streams; they 
climb up the trees and over bushes p they form tufts and. 
hanging festoons among the highest branches. Some are 
as small as mosses, others havo liuge fronds 8 or 10 feet 
long, while in mountainous districts the xflbst elegant of 
the group, the tree-ferns, bear their, graceful crowns on 
slender stems 20 to 80 or even 50 feet high. It is ibis 
immenso vai'iety rather than any special features that char- 
acterizes the fern vegetation of the tropics. We have here 
almost eveiy conceivable inodilication of size, fonu of fronds, 
posture of spores, and habit of growtli in plants that still 
remain unmistakably foi'iis. Many climb over shrubs and 
bushes in a most elegant manner, others cling closely to 
the bark of trees like ivy. The Great Bird's-nest Fom (Pla- 
tycerium) attaches its shell-like fronds high up on the trunka 
of lofty trees. Many small terrestrial species have digitate, 
or ovate, or ivy-shaped, or even whorlcd fronds, resembling 
at first sight those of some lierbaceous flowering plants. 
Their numbers may be judged from the fact that in the 
vicinity of Tarrapoto, in I’cni, Dr. Spruce gathered 250 
species of ferns, while the single volcanic mountain of 
I’angerango, in Java (10,000 feet high), is said to havo 
produced 800 species.” 

Tlie properties and uses of the ferns are not in propor- 
tion to their numbiii's in the vegetable kingdom. Many of 
tJiem deposit stui'cli in their rhizomes, from which food 
limy be prcparcid. The roots of Nephrolapis tuberosa ore 
eaten in Nepal ; those of Angiopteris evecta arc used in 
the same manner in the Sandwich Islands. Diplazium 
escukntwn^ Cgathea niedulttiTi$y PUtU eicuUnta^ and 
Gleiche7ua dichotoina all yield starch, and arc employed as 
food in different countries. [See CyATripA."] The Maiden- 
hair Fern {Adiantmn C'ojoH/ns- Feaenii) yields astringent 
and aromatic secretions. [See Adiantiim.') Some of* the 
American polypodiums are said to possess powerful medi- 
cinal effects, and are used as antirheumatic, antivenorcal, 
and febrifugal remedies. The Angiopterk tvtcia yields an 
aromatic oil, which is used in the Sandwich Islands to per- 
fume the fixed oils, os cocoa-nut oil. The stems of many 
species contain bitter principles, and have hence been used 
as tonics. Species of Aspidium and Asplenium have been 
used in European medicine. [See AsPLUNiuar.] The 
Brazilian natives form tubes for their pipes from the stems 
of Oleichetiia dichotoma. The Flowering Fern (^Oamuuda 
regalia) had once a great reputation in medicine. 

Ferns arc classified to a very groat degree by the fracti- 
fieiitiou which is produced upon the leaves. The spores 
arc contained in sporo-cascs (sporangia). A group (aorua) 
of spore-cases is figured in Plato FuiiNS, fig. 1, a and h. 
Most spore-cases have a ring (annulus) of thickened cells, 
and when the spores are ripe this ring dries up, and by its 
contraction causes the spore-case to split and abed the 
spores. The position of the ring — vei'ticol, oblique, &o. — 
js of use in classifying ferns; other marks are found in 
tlie form and position of the son, the presence or absenco 
of a membranous cover (induaium — see Plate, fig. 2) on 
the soms, and the form and mode of attachment of the 
indnsium. 

The classification of ferns is to a great extent artificial, 
and must remain so until more progress has been made in 
our knowledge of the development of the prothallia in tlie- 
various groups. The generM arrangement at present is aa 
follows : — 

1. PolypodiacacB, Sporanges stalked witii a vertical, 
nsnally incomplete annulus, splitting transversely; recep- 
tacle not prominent. Genera, 50 ; species, 2000. Mettenius 
distingaisbes five subdivisions of this group. 

(a) Acroaticheiz. The sori cover tiie snrfiioe and 
veins of the under side or both sides, or are placed upon a 
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thickened receptacle which stands on the yein. There is 
no indnsinm* Examples -Acrostichnin, Polybotiya. 

(b) PoljfpodiecB. The sori occnp^ eiUier the' whole 
length of the veins, or special anastomosing branches of it, 
or the back or thiokei^d end of a vein. They are naked, 
or with a lateral indiisium. Examples: — ^Pteris (brake), 
Adiantnm (maiden-hair fern), Polypodinm (see Plate, 
fig. 8, Polypodium vulgar^* 

(c) AtplenMOB, The sori are unilateral on the course 
of the vdns, and are covered by a lateral indusinm, or 
rarely without any ; or they extend at their apex over the 
back of the veins, and are covered by an indusium spring- 
ing from it ; or they occupy special anastomosing branches 
of the veins, and ore unilateral and covered by an induhium 
free on tlie side of the vein. The loaf-stalk is not articu- 
lated. Examples: — Blcchnum (liard fern), Asplenium (see 
PliMte, figs. 4 and 4a, Aaplemum viridc^ green splecnwort), 
Scolopcndrium (hart's-tongne). 

{d') AapidiecB. The son ai‘o dorsal on the veins, 
covered with an indusium, or terminal and without mdu- 
slum. Examples : — Aspidinm, Phegopterls. 

(e) DavallUoi, The sori are tenninal on a vein or 
at a fork, and ore furnished with an indusium; or are 
placed on an intramargiiial anastomosing bend of the 
vems, and covei-cd with a eap-shaped indusium, free at 
the outer margin. Examples: — Davallia, Nephrolepis, 
Oystopteris (see Plate, fig. 5, Cystopteris moniana^ 
bladder fcm). 

II. OsMUNDACKiB. Sporangia shortly stalked, with a 
horizontal bar instead of an annalus, splitting longitudlnuliy. 
CSencra, 2 ; species, 12. Example Otmunda regalis 
(ilowering fern). 

III. Cyatheace^. Sporangia not stalked, more or 
less elevated on a common receptacle, with a complete 
oblique annulus, and splitting transversely. Genera, 8 ; 
species, 160. Examples : — Cyathca, Alsophila, which in- 
clude species with columnar stem (tree-ferns). 

lY. Glvicueniaceas. Sporangia not stalked, with a 
complete transverse annulus, and splitting longitudinally. 
Sori are dorsal, without indusium, and mostly funned of a 
few, sometimes of only three or four, sporangia. Genera, 
2; species, 80. Examples: — Gleichenia, Mertensla. 

V. Scuiz^ACUAC. Sporangia without or with a very 
short stalk ; the annulus in the form of a cap at the sum- 
mit ; splitting longitudinally. Genera, 6 ; species, 60. 
Examples : — Schiztea, Lygudium (climbing fern). 

VI. UvAiENOPHYLLACiAii;. The Sporangia are not 
stalked, with liorizontal annulus, and splitting longitudin- 
ally ; sori composed of numerous sparangia arranged on a 
long filiform receptacle. Genera, 2; species, 160 to 200. 
Examples: — Hymonophyllum (see Piute, figs. G, 6a, 66, 
nymmophyllum tunlyridgmae^ Tunbridge Wells fcm), 
Tricbomanes. 

(Consult “ Synopsis Filicum,” by Sir W. J. Hooker and 
J, O. Baker ; *• Historia Filicum,” by .T. Smith ; “ Hand- 
book of Brlti^i Ferns,” by T. Moore; “The Fern Garden,” 
by Shirley Hibberd.) 

nSBO'NlA. the name of a genus of plants belonging 
to the order BuTACEiB and tribe Aurantiacee. Ferotiia 
tlephaidum is the elephant or wood apple of the Coro- 
mandel coast, whero it is very generally eaten. The 
branches of this tree are armed vrith small spines. The 
fruit is fleshy, and extremely acid before it arrives at 
maturity; but when ripe it contains a dark brown agree- 
able subacid pulp. In appearance the frait is large, 
spheroidal, rugged, and often warted externally; the seeds 
are in flve parcels, and are flat and woolly, adhering to the 
branched placentm by means of long eord& A transparent 
dly fluid, which is used by punters for mixing their colours 
exudes from the trunk of tliis tree when an incision is 
made int9 it. A dear white gum may alto be obtained 
from the tree very much resembling gum-arabic; in fact it 


forms part of the East Indian gum-arabio of commerce. 
The wood is likewise valuable on account of its durability, 
whiteness, and hardness. The genns Feronia comes very 
close to CiTUUS, but there are only from ten to twelve 
stamens, the ov^ is imperfectly five or six celled, and 
the leaves are pinnate. It is found not only in India, but 
In Ceylon and Java. 

FEEOZBSHAB* Sco FinozsuAii. 

nSROZPOBE* See Fikozpuk. 

FEBRA'BA, a town of Italy, tlie capital of the pro- 
vince of the same name, and an archbishop's see. is situated 
in the midst of a fiat country on the north bank of an 
arm of the Po, 26 miles N.N.E. of Bologna. It is a large 
and well-built town, with sti'cets wide and straight, the 
principal of which, called San Benedetto, is about 2000 
yards in length. It is inclosed by walls, and in the centre 
is a castle, Hanked with towers and surrounded by wet 
ditches. The town contains numerous churches, most of 
them rich in paintings by masters of the Bolognese and 
Ferrara schools. The finest churches are — the cathedral, 
built in the twelfth century; San Benedetto, San Domenico, 
Santa Maria del Vado, the oldest church of Ferrara, and 
San Francesco. Among the palaces of Ferrara the finest 
arc those of Villa and Bovilacqua. The theatre is one of 
the largest and finest in Italy. The lionse of Ariosto, 
which he purcha.sed himself, is shown to strangers. The 
University of Ferrara has a valuable library of 100,000 
printed volumes and 1000 MSS. Ferrara is one of the 
most interesting and handsome of the modern towns of 
Italy. It contained 76,653 inhabitants in 1882, of whom 
more than 2000 were Jews, it has much trade in agri- 
cultural produce. In 1840 the Austrians took possession 
of the town, but were compelled to abandon it at the com- 
mencement of the Italian campaign in 1859. It was 
formally annexed to the kingdom of Italy under Victor 
Emmanuel in April, 1860. 

Forrara was walled by tho Exarch of Bavenna in 685, 
and was made the scat of a bisliop in 667. It passed 
under the Este family in the thirteenth century, and 
became the seat of one of the most famous courts of 
Europe. It was then intimately at least, if not honour- 
ably, associated with the history of some of the greatest 
names in the literature of Italy, or indeed of Europe. 
Ariosto, though born at Btfggio, in Modena, resided for a 
lengthened period in Ferrara ; here, in 1616, appeared tho 
first edition of the Orlando ;” and here, on the 6th of 
June, 1583, tho poet breathed his last. Tho house in 
which ho lived is still standing. He was buried in the 
church of tho Benedictines ; and it is a curious fact that 
the bust on his tomb being struck by lightning towards 
tho middle of last century, the iron laurels that wreathed 
the brows of the poet were melted. Tasso is another of the 
glories, but his treatment is also tho sliame, of Ferrara. A 
coll in tho lunatic hospital of St. Anna, about nine paces by 
five or six, and 7 feet high, lighted by a grated window, is 
shown as that in which the author of the Gerusolemme 
Liberata” was immured from March, 1679, to December, 
1680, when he was removed to a contiguous and larger 
apartment. In 1684 his prison was again enlai'ged ; but 
it was not till 1586 that bo was set at liberty, at the 
intercession of the Doko of Mantua. In one of the dun- 
geons of tho castle, at the base of the lion tower,” on 
21st May, 1425, the Marquis Nicholas HI. caused his 
fmtbless wife Parisina Malatesta and his natural son 
Hugo, her paramom*, to be beheaded. Lord Byron in his 
poem of “Parisina” substitutes tho name of Azzo for 
Nicholas, on account of its being more metrical. Guarinl, 
author' of tho ** Pastor Fido,” tho Cardinal Bentivoglio, 
and several other distinguished persons, were natives of 
Ferrara. • 

FB&'BBT {PuioriuB furo) is a domesticated variety 
of one of the weasel family (Mustelidjb), probably the 
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Polecat, to which it is similar in size, form, and habits, 
and with which it will breed freely. It is, however, a tme 
albino, having a yellowish-white fur and pink eyes. It 
was brought originally from North Africa, and may be the 
descendant of a wild spedes inhabiting that country now 
extinct. It is about 14 inches in length excluding the 
tail. Unlike the polecat it is sensitive to cold, succumbing 
to an English winter unless well looked after. It is kept 
both in England and in America for killing rats and in 
rabbit-hunting, in which latter sport tho Romans of Pliny's 
days used to employ it It can hardly be considered a 
tamo creature, for its disposition is exceedingly capricious; 
and in handling ferrets, as every ratcatcher knows, a 
certain degree of boldness and caution is necessary. On 
one occasion it has been known to attack a child in its 
cradle, committing fearful injuries in the gratifiwiliou of 
Hs carnivorous tastes before it was disturbed. In rabbit- 
hunting it is advisable to use a muzzle, otherwise tho 
ferret is very apt, after having feasted on its prey, to lie 
up in the burrow and disappoint the sportsman. 

FER'RZC ACID. See Iron. 

rXR'ROCY'ANZDBS. See Cyanioks, Iron. 

FXR'ROL, a seaport town of Cialiein in Spain, on an 
arm of tho liny of Uctanzos, stands about 15 miles by 
water N.E. from Corunna, and has 17,000 inhabitants. 
The harbour is large and safe, and its entrance is defended 
by strong batteries. It is entered by a channel 2 miles 
long, having a depth of from 8 to 11 fathoms, but only 
admitting one vessel at a time, and being commanded 
by strong forts. The arsenal and dockyards are uu a 
gi’and scale, and cover 24 acres. Tho barracks accom- 
modate 6000 men. The town is regularly built, the 
streets crossing each other at right angles. It has a 
school of navigation, some manufactures of hats, and 
carries on a considerable fishery of licrrings and sardines, 
which are pk'kknl and exported. 

Ferrol also carries on some trade with America, export- 
ing wine, brandy, and corn. It is the residence of a 
commandant-general and other chief officers of the naval 
department. 

Prior to 1752 Ferrol was only a fishing hamlet frequented 
by coasting vessels; hut owing to the advantages of its 
situation it was afterwards made the chief naval station 
of Spain. 

FERRY, an exclusive privilege by prescription or the 
king's grant for the carriage of horses and men across a 
river or arm of the sea for reasonable toll. Tho owner of 
a ferry cannot suppress it and put up a bridge in its stead 
without a license; but he is bound to keep it always in 
repair and readiness, with expert men and reasonable toll, 
for neglect of which he is liable to be punished by indict- 
ment If a ferry is erected so near to an ancient feny as 
to draw away its custom, it is a nuisance to the owner 
of tlie old one, for which the law will give him remedy 
by action. A feny is considered as a common highway 
(Blackst one) . 

FXRTILIZATZOK. Some notion of tho sexes of 
plants appears to have been entertained by observers for 
many centuries, but it is only very lately tliat the matter 
has been put beyond dispute. Herodotus (i. 93) mentions 
that the palm-growers in the Levant distinguished between 
the \trees which bore fruit and those wliich bore only 
iHowers, and that they considered it necessary to bring the 
mule flowers into contact with tho female flowers in order 
to produce fruit. And Theophrastus, 100 years later, 
contrary to the opinion of his master Aristotle, thought 
the fact sufficiently well established. The distinction was 
known also among tl;e Romans, it is referred to by Pliny 
and by Ovid. The loves of tho trees and the flowers were 
often' sung by the poets. In the sixteenth centuiy the 
celebrated Italian botanist Oesalpinus notices the existence 
of two sexes in several plants in his work **De Plantis,^ 


published in 1588 ; but he had no idea of the true functions 
»f the parts of flowers, for he speaks of a genial effluvium 
irising from tho males, and exciting a stronger fertility in 
ho females. Bat it was not until the latter part of the 
seventeenth century that the existcace of the phenomenon 
of vegetable fertilization was brought to light by the re- 
searches of Grew, who had for some years been engaged 
n microscopical investigations, and in 16?6 read a paper 
before the Royal Society pointing to tho “ dust of the 
apices” as fecundating the sGed-vesseL Tho celebrated 
'Hjtanist Ray admitted the opinion at first with caution in ' 
his “ Historia Plantanim,” with less reserve in his Synop- 
sis Stirpium Biitannicarum ” (1690), and finally in 1694 
’nlly accepted it, giving his reasons in “ Sylloge Stirpium 
EiiropwaiTim.” Gamerarios proved the arguments of Grew 
and Kay by experiments, the results of which were com- 
mnnicated by him in his celebrated letter to ValcTfiini 

Camerarii Kpistula ad Mich. Bern. Valeutinam de Sexu 
Plantarum,” Tubingas, 1694). Linnsens, in his “Disser- 
tation on the Sexes of Plants” (1760), wrote as follows: — 
While plants are in flowers the pollen falls from the 
anthcroe, and is dispersed abroad. At the same time that 
the pollen is scattered the stigma is then in its highest 
vigour, and for a portion of the day at least is moistened 
with a fine dew. The pollen easily finds accosa to tho 
stigma, where it not only adheres by means of the dew of 
the part, but the moisture occasions its bursting, by which 
means its contents arc discharged. What issued from it, 
being mixed with the fluid of the stigma, is convoyed to 
the rudiments of the seed.” 

Amici, an Italian, in 1822, in observations which he 
was making on the common purslane {Portulaaa oleracea\ 
noticed that each grain of pollen in contact with tho stigma 
emitted a tube, which he named the “pollen tube.” 
Brongniart, in his “Generation of Plants” (1826), pointed 
out the occurrences of tho same phenomena in Datura and 
other plants, and moreover added that the pollen tubes 
penetrated the style. Since that time investi^tions with 
more powerful microscopes have led to a knowledge of the 
following facts : ■— 

The cell-wall of the pollen-giain becomes diflerentiatod 
into two layers, on outer (ex^tne) and an inner (intine). 
The ontcr is tough, of tho nature of cuticle, and ornamented 
with spines, cidges, &c. The inner is a very thin, delicate, 
transparent, and colourless membrane of cellulose. These 
layers inclose only one cell in Angiosperms ; but in Gym- 
iiosperins the cells undergo one or more divisions. The 
contents of the pollen-grain usually consists of a dense 
coarse-grained protoplasm, in which may bo seen starch- 
granules and drops of oil. When tho pollen falls upon 
the viscid stigma, the moisture is to some extent ab- 
sorbed, causing the inner layer to grow through one of 
the weaker spots of the outer into a long narrow tube, 
which penetrates the channel of tho stylo where there is 
one, or more usually through the loose conducting tissue 
in its interior down to the cavity of the ovary. When the 
micropylo is close to the base of the style, as in erect 
basilar and in pendulous anatropous ovules, the descending 
pollen-tube can enter it at once. But more often the pollen- 
tubes have to undergo farther growth after their entrance 
into the cavity of the ovary before th^ reach tho micro- 
pyles of the ovnles, and they are then gnided in the right 
direction by various contrivances. Frequently there are 
projections of the walls of tho ovary, hairs, &;c., which con- 
duct the pollen-tube to the micropyle. In Gymnosperms 
it penetrates at once the tbsues of the nucleus. It is only 
when it reaches the embxyo-sac (in Gymnosperms, how- 
ever, it penetrates more deeply) that fertilization of the 
embryonic vesicle results. The previons process Is usnally 
distinguished aS pollination, A few hours or days dapse 
between pollination and fertilization, bnt oftfei months 
intervene. Pollination is generally followed by great 
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dbanges— the^ stigma, style, and corolla wither, and the 
ovary swells; in many Ordiidee the ovnles are only formed 
after pollination. Fertilization, strictly, is the entrwee of 
the pollen-tube into the embryo-sac; the embryonic vesicle ! 
then develops into tbs embryo, and in Angiosperms the 
endosperm is formed (previously In Gymnosperms). The 
ovule and ovanr change sometimes very considerably after 
fertilization, and become the fruit inclosing the seed. 

From the historical sketch it will have been seen that 
attention was attracted to the subject of fertilization from 
*tho fact of male and female flowers occurring separ- 
ately. Such plants can be fertilized naturally by the wind 
blowing shevera of pollen, or by insects carrying pollen 
from one flower to another. In 1798 a German botanist, 
Sprcngel, publislied his work, The Secret of Katurc Dis- 
covered in the Form and Fertilization of Flowers.'* Six 
yeA'S before, seeing that most flowers which contain nectar 
ore so arranged that, while rain cannot reach it, insects cun 
do BO easily, he had come to the conclusion that this honey 
was intended only for insects. Then he discovered in 
some flowers coloured dots and lines converging towards 
the nectaries, and these ho called the path-finders ** or 
** honoy-gnides ; *' and it began to dawn upon him that the 
colours of flowers were nscfiil as attractions. Ilitherlu he 
had considered that flowers had been contrived simply 
for the use of Insects, hut now his views became enlarged, 
and he thought that he had evidence to show that flowers 
are fertilized by insects, which, in getting at the honey, 
brush the pollen from the stamens on the stigma. Noticing 
that the sexes are separated in so many flowers, and in 
others that the pollen and stigma of the same flower are 
matured at different times, he says, It appears that nature 
has not willed that any one flower should be fertilized by 
its own pollen.’* But he did not perceive the importance 
of the principle, and in fact scarcely calls attention to it. 
His theory contained a flaw, for ** if the convergence of 
pollen to the stigma by insects is of no greater advantage 
than the direct contact of the pollen In the flower, then 
the preference of the former uncertain method to the latter 
would seem unnecessaiy and capricious, and any theory 
based thereon falls to the ground.*’ Andrew Knight, in 
1799, had got upon the right track, for he remarks, 
“ Nature intended that a sexual Intei'course should take 
place between the neighbouring plants of the same species.” 
Others, too, recognized tlie advantage of fertilizing one 
flower by pollen from another, but they failed to connect 
these observations with the discoveries of Sprengel. But 
Darwin was the first to make it clear that the importance 
of insects to flowers consists in their carrying the pollen 
from one ‘flower to a different flower. He has worked out 
many details in his works, ** On the Various Contrivances 
by which British and Foreign Orchids are Fertilized by 
Insects,” and The Effect of Cross and Self-fertilization in 
the Vegetable Kingdom.” .At the end of tlio latter he 
says, The first and most important of the conclusions 
which may be drawn from the observations given in this 
volume is, that cross-fertilization is generally beneficial, 
and self-fertilization injurious. This is shown by the 
difference in height, weight, constitutional vigour, and fer- 
tility of the offspring from crossed and self-fertilized 
flowers, and in the number of seeds produced by the parent 
plants. With respect to the second of these two proposi- 
tions— namely, that self-fertilization is generally injurious — 
we have abundant evidence. The structure of the flowers 
in such plants as Lobelia ramoea^ Digitalu purpurea^ &c, 
renders the aid of insects almost indispensable for tbrlr 
fertilization ; and bearing in mind the prepotency of pollen 
from a distinot individu^ over that from the same indi- 
vidial, STidi plants will almost certainly have been crossed 
during many or all ju^evions generations, • « , The 
same infdknees may be drawn still more surely with respect 
to those plants, such as Reseda and Eschscholtna, which 


are sterile with their own pollen but fertile with that from 
any other individual. These several plants must therefore 
have been crossed during a long series of previous geuers- 
tions, and the artificial crosses in my experiments cannot 
have increased the vigour of the offspring beyond that of 
their progenitors. Therefore the difference between the 
self-fertilized and crossed plants raised by me cannot be 
attributed to the superiority of the crossed, but to the in- 
feriority of the self-fertilized seedlings, due to tho injurious 
effects of self-fertilization.” 

Darwin’s experiments and investigations have been car- 
ried on by numerous students, of whom the chief are 
Hildebrand, Delpino, Fritz Miiller, Axell, and Hermann 
Muller. A translation of Hermann Muller’s ^^Fertiliza- 
tion of Flowers,” with a preface by Charles Darwin, was 
published in 1888. It is a worthy successor to Darwin’s 
own works on the subject. From the general retrospect 
the following is taken : — 

The lowest and most primitive of the flowering plants 
have flowers fertilized by the wind. So it would appear 
that the first adaptations to insect visits were attained 
in flowers adapted for wind-fertilization, and that wind- 
fertilized flowers then, as now, received visits from insects. 

In compamtivcly few insect-fertilized flowers is the amount 
of pollen required by the plant itself the sole attraction for 
insects ; the great majority either produce a largo excess of 
pollen or else sccroto honey. Tho fact that many plants 
secrete honey, even outside their flowers, in which case it 
does not influence fertilization, renders it probable that the 
mere excretion of honey is benefleial, and may have begun 
before all adaptations to insect visits. While all facts ge 
to prove that it is of advantage for flowers to be visited by 
the utmost possible variety of insects, since tho likelihood 
of cross-fertilization increases with the number of visitors, 
yet the attraction of all kinds of insects is attended with 
several disadvantages; for many visitors are positively 
huiiful, as, for instance, %'oracioas beetles, which may de- 
vour the reprodnetivo elements of tho flower, and each 
doss of insects will bo the loss attracted the more the store 
of food is removed by others, and so we find that the great 
majority of flowers pussess contrivances for more or less 
restricting certain insect visitors. Tho concealment of the 
honey, and also of tho pollen, arc subjocis of special 
interest. Tlio transition from wind-fertilization to insect- 
fertilization, and the first traces of adaptation to insects, 
is due to the influence of quite short-lipped insects with a 
feebly developed colour sense. The most primitive flowers 
are therefore for the most part simple, widely open, 
regular, devoid of honey, or with tlieir honey unconcealed 
and easily accessible, and white or yellow in colour. The 
carrion-loving flies were from tho first marked out by 
their )>eculiar tastes to produce certain peculiar flowers. 
Prefening those colours and odours which guided them to 
tbeir primitive food, they produced, whenever they got 
special influence, dull yellowish or dark purple colours, 
often accompanied with a putrid smell. The stupidity of 
flies also favoured the production of snch contrivances to 
insure crossing as is found in the prison flowers of Arum, 
the traps of the Butterworts or Stapolia, or the deceptions 
of Paris, Ophrys, and Parnassia. Gradually there arose 
others, more skilful and intelligent, with longer tongues 
and acutor colour-sense, and they gradually brought about 
the production of flowers with more varied colours, with 
honey invisible to, or beyond tho reach of, the lees intelli- 
gent short-tongned guests, and with various contrivances 
for lodging, protecting, and pointing out where the hon^ 
la y.” 

FE&'ULA* a genus of umbelliferous plants whose 
species often yield a powerful stimulating gum-reein em- 
ployed in medicine. Asafeetida is produced by %ev«al * 
epi^ies of Hiis genus. 

Asafoetida is found only in two districts of Perria, that 
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Ss, tho fields and mountains ronnd Herat, and the range of 
moautains in the province of Lar. The Ferula Arnfm- 
tida of linnaBUS (Ferula Scorodoema) is said to arrive at 
as great an ^ age as man himself, and in consequence its 
roots sometimes attain a considerable size. It is from 
wounds in this part that tho drug is obtained. Tho roots 
are not wounded before they are four years old ; tho greater 
tlieir age, tho better tho quality of their produce. There 
were four operations each year when Ksempfer visited the 
country ; the first in tho middle of April, the second at 
tho latter end of May, the third ten days later, and the 
fourth in the beginning of July. The gatherers on the 
first occasion only cleared the hard sandy or stony soil 
away from tho root to the depth of a span or so, pulling 
off tho leaves, replacing the earth about the roots, and then 
heaping tho leaves on them, and pressing them down with 
a stone. On the subsequent occasions they slice the roots 
transversely, beginning a little below the top, and collecting 
the juice that flows from the wounds. After every opera- 
tion they cover tho root with the old leaves to screen it 
from the sun. After the last gathering the roots are left 
to perish. 

FES^CSMTNlXnC VSRSXS were mdo extempore verses 
frequently sung by young men at weddings and before the 
door of tho nuptial chamber. This was a very ancient 
custom in Italy. Tho practice, and some of the verses 
themselves, are said to have been introduced from Fescen- 
nium, an old Etruscan town n<;ar the present site of Civita 
Castellana. Horace (“ Epist.” ii. 1) says that Fescennine 
verses were sung by the country people at harvest time ; 
and tho custom of dealing out licentious jokes upon each 
other, and upon strangers passing l)y, is still retained by 
the vintagers in various pai'ts of It^y. The name has 
also been thought to have been derived from the Latin 
Joidnum, a bewitching, from tho custom of chanting 
as a protection against witchcraft. 

FES'CUli GRASS or FRSTU'CA, a genus of grasses 
containing several species of agricultural iinportancu*. Fen- 
tuca pratensis (or meadow fescue) is about 3 feet high, a 
native of moist meadows, and forms a portion of most good 
meadow herbage. In point of early produce this grass 
ranks next to meadow fox-tail, and is much more produc- 
tive. Festuca oviua, rubra, and duriuscula are other 
agricnltnral grasses, much smaller than the last, and con- 
tributing greatly to the value of pastures. Festuca ovina 
lias a fine succulent foliage, and, according to Linnseus, 
sheep have no relish for hills on which it docs not abound ; 
it is, however, unproductive. Festuca rubra is more 
ahmidaut in its produce, but less nutritive, and its creeping 
root-like stems are said to impoverish the soil very much, 
Festuca duriuscula (a variety of ovind) is preferable to 
both the preceding; it withstands dry weather better than 
moat grasses, and in combination with FeMym pratensis 
and Poa trivialis forms excellent pasturage. It is most 
prevalent on light rich soils. In the genus Festuca the 
glumes are unequal, herbaceous, many-flowered. The 
lower pale is rounded on the back, very acute, or with 
the dorsal vein excurrent or just below the tip as a short 
awn, the lateral veins slightly converging and vanishing 
below tbe tip. The upper pale has minute hairs on the 
ribs. The styles are small and terminal. The nut is 
furrowed, adhering to tho pales. 

FUSS or FXB8K, one of tho ordinaries in heraldiy, is a 
broad band of metal or colour crossing the shield horizon- 
tally, cutting it at one-third of its length. It is usually 
taken to represent the knight's sword-belt, and the deriva- 
tion of the word gives colour to this suggestion. It comes 
from tbe old French /esee, and this from the Latin /aseia, 
a girth, akin io/ascis, a bundle (often girthed round the 
middlQ. Parttf per jete is said of a shield horizontally 
halved; party per pale, of a shield vertically halved; party 
per cross, of a shield divided both per fess and per ^e. 


VEBTIVA^, mraZCAXi. Tlie great periodical 

assemblies which form so marked a featw of the music 
of oiir time have originated in many independent ways. 
The first in time is undoubtedly the Festival of the Sons 
of the Clergy, as it is popnhurl^ called, which since 
the year 1709 has yearly been held at St Panl's to 
provide funds for the excellent charity which gives it its 
name. A full band and choir, chi^y anSitcur, attends, 
and an ** anthem,** often amounting to large selections from 
an oratorio, &c., is either specially written or arranged. 
The leading composers take it in turn to provide an original • 
musical service ; and most of the principal church choirs 
in London take port, each choir raheorsing separately and 
then attending a few full rehearsals. 

Tho next oldest is the famous and popular Festival of the 
Three Choira, arising from a laudable desire of joint action 
betwet*n tho three cathedral choirs of Hereford, Gloucesfl&r, 
and Worcester. Each city is visited in turn by the choirs 
of the other two, with other assistants, and performances 
of oratorio lasting several days are hold in the cathedral. 
Generally some special works a^e written by leading com- 
posers in addition to the usual great classical works per- 
formed; and the chief instrumentalists in the orchestral 
accompaniment, and tho foremost singers of tho day in the 
solo parts, combine with tho well-trained choirs to keep 
the west of England fully abreast of tho very highest 
point reached by composers or executants in onr day. 
The conductor is tho organist of the cathedral for the 
year. This festival is held triennially, and its profits are 
devoted to similar uses with that of the St. Paul's festival. 

A few years back tho clergy of one of these cathedrals 
endeavoured to reduce the meetings to their original func- 
tion of a musical assembly for purely church work, on the 
ground that a performance of sacred music in a cathedral 
was a dcKocration, unless it was strictly part of tbe day's 
service. The opposition they encountered was so universal 
that the matter was quickly compromised by some sligljt 
religions ceremony being annexed to tho oratorio. On the 
other hand secular performances are held in the evenings 
in some suitable public room of the city. 

The Birmingham Festival is the most important of all 
these meetings. It is indeed for over famous as the occa- 
sion of the introduction of the oratorios of Mendelssohn, 

“ St. Paul ” being first heard here in England in 1887, 
and “ Elijah " being specially written for l£e Birmingham 
festival of 1846. Such great honour has not fallen even 
to tho lot of London. The excellent works “ Eli " and 
*^Haaman," of Sir Michael Costa, were also commisuoned 
for tho Birmingham festivals of 1855 and 1864. Tho 
performances are given in the town hall triennially, and 
date from 1768. Originally the choms was made np of 
the choirs of Worcester and Lichfield, with a few helpers; 
now the band usually numbers nearly 150 and tho 
chorus nearly 400. The finest artistes of the day are 
always engaged, and it is an honour eagerly accepted by 
the great conductors of our time to direct the festival. 
Dr. Crotch, S. Wesley, Mendelssohn, Mosc^eles, and Sir 
Michael Costa have in turn conducted. The proceeds go 
to tlie Birmingham General Hospital, which has received 
by this means over £100,000 on the whola The profits 
vary greatly. In 1768 they were £299, but they have 
risen in specially attractive years to as high as £7600. . 

The Norwich Festival began m 1770, but was at first 
very irregularly held. Finally Mr. Philip Martineau (a 
relative of the famous authoress) decided his fellow-citizens 
to follow the example of Birmingham, and in 1824 tbe 
first triennial festivd on that scale of tnagnitnde was hdd 
with the same success which has attended all its foUowen. 

It yielded a profit of nearly £2500, rather over what has 
since been gained. As at Birmingham the profits go to the 
hospital ^(Norfolk and Norwich Hospitd> JhSsiy fine 
works have been written for Norwidi. The oonduetors 
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have nambered among them Sir George Smart, Spohr, and 
Sir Julius Benedict, who produced liis elegant cantata of 
“ Undine ** at Norwich in 1860, and his oratorio “ St. 
Cecilia** in 1866. 

The Leeds Festival (also a triennial festival, and also 
giving its proceeds to the hospitals of the town) dates from 
1858, when the town-1^11 was opened by the queen, and 
Sir W. Steritdale Bennett produced the exquisite work 

The May Queen,** which stands deservedly at the very 
head of all cantatas. Sir George Mnefarren’s “ Joseph ’* 
was also a commission for I^eds (1877). Sir Michael 
■Costa was usually the conductor while he lived. 

Other great musical festivals arc those of Bristol, of 
York, and of Liverpool, held with less regularity but w»ith 
no less splendour than the foregoing. Edinburgh, Glasgow, 
nnd Dundee also hold festivals of considerable importance. 

• The Handel Festivals are of colossal magnitude and 
•entirely aui generis. They have been held triennially at 
the Crystal Palace, Sydenham, near London, since 1869 (the 
centenary of Handers death) ; and the vast chorus of con- 
siderably over 8000, and the band of about 400, with the 
powerful organ, all collected in a domed hemispherical 
orchestra, the largest in the world, unite to impress the 
bearer with a feeling of awe as tliey give forth some of 
HaudeFs mighty choruses. The vast as^mblagG, the great 
roll of sound, and the grand simple cfTects, of which one 
never tires, and which lend themselves so readily to this 
massive treatment, cannot bo equalled in the world. The 
•combination is peculiarly Euglish in every way. ’ This 
festival grow out of a Handel commemoration held 
in Westminster Abbey in 1784, ninety-nine years after 
Handel’s birth and twenty-five years after his death. The 
orchestra and chorus numbered 525, and the body of sound 
was considered stupendous. The performances were re- 
peated in several successive years ; and the tradition of 
the success with which Handers music had borne such 
massive handling inspired the managing director of the 
Crystal Palace (Mr. Bowlcy) 'with the idea of eclipsing the 
Westminster Abbey celebration. But for fear of failure a 
pieliminai'y festiv^ was held in 1857, and at once dis- 
pelled all doubt on the subject by its magnificent success. 
The great festival followed in 1869, and since then festi- 
vals have been held triennially, in the month of June. 
The Messiah” always opens the festival, and “Israel in 
Egypt** usually closes it. These are on Monday and 
Friday, Wednesday being filled by a selection from other 
works of Handel. The festival week is preceded by a 
general rehearsal held on the Friday of the week before. 
Sir Michael Costa conducted up till 1888, when Mr. Manns 
took his place. The audience, as seen from tho orchestra, 
is a wonderful sight, spreading as far us the eye can reach 
in countless thousands. 

FBBTOON' (from Lat/c/r<o,/estonf#, a garland, pro- 
bably from festie^ a ridge, a Late I.atin word), a garland 
•of fruit or fiowers, hanging in suspended curves from points 
At equal distances. Sculptured in stone the festoon is a 
favourite ornament in the architecture of tho classical re- 
naissance, and is also, though sparingly, employed by the 
Greeks and Romans themselves. 

FBB'TUSv POK'CZUS» succeeded Antonias Felix as 
procurator of Judea a.d. G2; and having brought Panl 
to judgment, honourably accepted his appeal to tho 
•emperor and sent him to ^me. Festus died shortly after- 
wards. As Agrippa, king of Jndea, said, Paul might have 
been set at liberty had ho not appealed to Csesar, for both 
he and Festus plainly saw his innocence. 

Festus, Sextus Pomprius, a Latin grammaxian of the 
fourth century. He compiled an epitome of the volnmiuous 
work “Do Verbomm Significatione** of Marcus Vorrius 
Flaccus, a grammarian of the Augustan age mentioned by 
tSuetonlhs, The work of Verrios is lost, and that of Festus 
was afterwards abridged in the ninth century by Paulius 


Diaconus. Tho best edition of Festus is by E. 0. Mttller 
(Lei pzig, 4to, 1889). 

FBTlA'tjeB or noUL'LXS, in andent Rome, were 
the messengers or heralds of war and peace; they belonged 
to the order of the priesthood. They were employed in 
demanding satisfaction for wnmgs done to the Roman 
state, in declaring war, and in making ^eacc. The rules 
which regulated their duties formed the jus Petiole^ a Idnd 
of law of nations in the modern sense. They were about 
twenty in number, and held their important office for life, 
being chosen from the greatest families. As Mommsen 
justly points out, they occupied the same position with 
regard to international law as tho pontificcs did with regard 
to the religious law ; that is, they expounded it, but did 
not carry it into execution. 

FBT'ICHISU, among tho negroes of Western Africa, 
is the worship of idols, or of any material object which whim 
or fancy may temporarily select, the value of whose power 
is measured by the luck or ill luck that attends the 
worshipper. Thus if ill luck on a journey attends a 
New Guinea negro, he lays the blame of it on the fetich 
he had chosen at tho start, calls it all the bad names 
he can command, and destroys it if his luck does not 
change; should it change he seeks tho fetich’s pardon with 
tho most profuse apologies. This may be considered as the 
lowest and most degrading kind of superstition to bo found 
in the hninan family. The negroes* fetich consists of mere 
stones, plants, vessels, weapons, or shells. Tribes, families, 
and Individuals have their peculiar fetiches, which are 
geneitdly selected under the influence of some superstitious 
notion with which rciison has no concern, mucli in tho same 
way that modem superstitions, such as a belief in the luck 
attending a crooked sixpence or a horse-shoe nailed to the 
door, ore extant in Europe. The term is derived from a 
Portuguese word, feitiqo^ meaning sorcery. 

Fetichism, carefully examined, is indeed not a religion 
at all, but a species of witchcraft. Just as the sorceress 
of the middle ages, by taking a waxen image of a person, 
could stick needles in it or roast it at a slow fire, and 
produce similar effects upon the victim himself, so the 
negro catching up his car of com, his stone, or what not, 
mns tho chance of capturing a powerful spirit. Beating 
the com ho beats the spirit, and forces him to his will 
If he finds nothing comes of the beating, clearly ho has 
either selected a spiritlesB object, or the spirit is nnablo to 
perform the task desired. The fetich is in no pose adored 
or worshipped. 

Fetichism, though tho term began with tho negroes, can 
now no longer he limited to Africa. Every year adds to 
the number of savage nations discovered to he fetichists. 
Tho Badogas of Hindustan are almost identical with the 
Guinea negroes in their practices, and the Ostiaks of Siberia 
closely resemble them. The North American Indians have 
their “ medicine-bogs, ” which Catlin long ago described. 
The redskin boy wanders out alone on the prairie till he 
drops with fatigue and hunger, and whatever animal he 
dreams of in the trance of exhaustion becomes his medicine. 
He kills it as soon as he can, makes a bag of its skin, and 
regai'ds it as a fetich. Unlike tlie negro, however, he never 
changes his fetich. 

Finally, we quote from the graphic account of the lower 
orders of China in Astley’s “ Collection of Voyages," as 
given in Sir John Lubbock’s “ Origin of Civilization." If 
^tor long praying to an image they do not gain what they 
desire they will cry aloud to him, with bitter reproaches, 
“How now, dog of a spirit I we give you a lod^ng in a 
magnificent temple, wo gild yon handsomely, feed you well, 
and offer incense to you ; yet after all this care, you are so 
ungrateful as to refuse us what we ask of you." Hereupon 
they tie this image with cords, pluck him down,^d 
him along the streets through all tho mud and dunghills, 
to punish him for the expense of perfume which they have 
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thrown awaj on him. If in the meantime it happens that 
they obtain their i-equest tliey wash him clean, carry him 
back with a great deal of ceremonj, and place him in his 
niche again, making the best excuses they may. “ It is 
true we were a little too hasty,” they allege, os well as you . 
were somewhat too long in your grant. Why should you 
bring this beating upon yourself? But what is done 
cannot now be undone ; let us not therefore think of it 
any more. If you will forget the past, we will gild yon 
over again.” This is as pure fetichism as anything in 
western Africa. For a kindred superstition see Totrm. 

The transition from fetichism to idolatry is most pro- 
bably explained as follows: — It seems likely that some 
form of fetichism has jn-evailed very extensively in the 
earlier history of our race ; and that from a stone being 
cherished as a fetich or means of controlling a spirit, it 
would naturally come, if a lucky fetich, to bo adored as 
tlie home of a spirit. While still the sense of a common 
nature, like his own nature, existing in all things is present 
to the savage, a rude stone is as good an object of worship 
08 any other, for it is just os much akin to man as is every- 
thing else. But as man's sense of separation from the 
outer world waxes clearer, tho worshipped Htono needs to 
receive Home rough likeness to the human form. Thus, as 
Pttusanias says, tho oldest Greek worship was that of 
rough stones. Then came such rude zoana as the pear- 
wood image of Ilcra, which the Prootidos mocked at when 
art and consciousness had mode a still further advance. 
But of course the conservative priesthoods retained tho 
rough stones called Zeus, or Eros, alongside of tho rndo 
aounon, the imago made of nailed plates of bronze, tho 
archaic statues, and tho fully-developed works of Plndias, 
and held all in equal reverence. 

FSU* Land, houses, &c., held in perpetuity under a 
feu chart<n*, subject to an annual feu-duty in money or 
kind, together with certain contingent burdens on succes- 
sion, &c., constitute tho Scottish relic of tho feudal system 
which answers to the loosing system of England. Tho 
feuar being 60001*0 in his feu usually feels able to deal 
more freely in the matter of enriching farms or of building 
enduring structures than his English neighbour, who, if he 
does such tilings, works for his landlord rather than for 
his children. Feu-duty is paid in money, and if by tho 
charter it should bo paid in grain tho Fiaus scale of tho 
year is usod for settling tho money value. If the feuar 
does not pay his duty fur two yeoi's the feu lapses to the 
superior. Tho feu system may bo compared to tlie Irish 
tenant-right. 

FXUDAXi SYSTEM. The essential constitnent of 
tho estate called a feud or lief was, that it was an estate 
held only on tho condition of the performance of certain 
services to the lord, who rctmned his absolute ownership. 
The etymology of the word Jeud^ been 

much discussed. It is probably from the Teutonic fihu 
(vieA), cattle, ».e. property. The system of feudalism 
probably followed a course of progressive development. 
From the oommencomont it comprised the notion of a tenant 
who owed services for his land, and that of vassal, which 
denoted a personal relation to the lord. It appears to be 
certain that the original vassali or vassi wore merely 
noblemen who attached themselves to the court and to 
attendance npon the prince, without necessarily holding 
anys, landed estate or hen^cium by royal grant. Vassal 
has been derived from the Celtic gwas^ and from the Ger- 
man gasBlly which are probably the same word, and of both 
of which the original signification seems to he a helper or 
subordinate associate in labour of any kind. 

If the vassal was at first merely the associate of or 
attendant upon hie lord, nothing conld be more natural 
t^n when the lord caiiio to have land to give away, 
iie should most frequently bestow it npon bis vassals, both 
«8 a reward for their poet and a bond by which he might 


secure their future services. The vassal was conveniently 
and appropriately rewarded by a fief, that is, by a loan of 
land, the profits of which were left to him as entirely ae if 
he had obtained the ownership of the land, but his pre- 
carious tenure of which, at the same ^ime, kept liim bound 
to his lord in the same dependence as before. 

When fiefs for life became eij^blished, the next step 
would be for the eldest son usnally to suoccftd his father. 
His right BO to succeed would next be established byneage. 
At a later stage fiefs became descendible in the collateral 
as well as in the direct line. At a still later they became 
inhoritablo to females as well as to males. There is much 
difierence of opinion, however, as to the dates at which 
these several changes took place. Some writers conceive 
that fiefs first became hereditary in France under Charle- 
magne ; others, however, maintain that there were heredi- 
tai‘y fiefs under the first race of French kings. 

Originally fiefs were granted only by sovereign princes ; 
bat in comse of time tenants began to exercise the power 
of lords by tho practice of what was called subinfeudation, 
that is, the alienation of portions of their fiefs to other 
parties, who were placed in the same or a similar relation 
to them as that in which they stood to the prince. The- 
vassal of the prince became the lord over other vassals ; 
in this latter capacity he was called a tmsne (that is, an 
intermediate) lord ; ho was a lord and a vassal at the same 
time. In the same manner the vassal of a mesne lord 
might become also the lord of other art'crs vassals, as those 
vassals that held of a mesne lord were designated. 

In all the continental provinces of the Roman Empire 
which were conquered and occupied by the Germanic 
nations, many lands were from the first hold, not as fiefs, 
but as allodia^ in full and entire ownership. After the 
conquest of England by the Normans, the dontinium 
directum^ or property of all the land in the kingdom, was 
considered as vested in the crown, and there were no 
allodia, Tiicrc were also various other differences. The* 
Conqueror, for instance, introduced hero the practice, un- 
known on the Continent, of compelling the arrero vassals, 
os well as the immediate tenants of the crown, to take the 
oath of fealty to himself. Other differences were the 
customs of wardship or guardianship of tho tenant during 
minority, which implied both the custody of his person and 
the appropriation of the profits of tho estate, and the right 
of marriage (niarUagium% which originally implied only the 
power possessed by the lord of tendering a husband to his 
female ward while under age ; if she rejected tlie match, 
she forfeited the value of the marriage, that is, as much as 
anyone would give to the lord for permission to many her. 
This right was afterwards extended so as to include male 
as well as female heirs. The seigniorial prerogative of 
marriage and that of wardship was peculiar to England, 
Scotland, Normandy, and some parts of Germany. 

Tho grant of land as a fief, especially when it was a 
grant from the suzerain or supreme lord, whether called 
king or duke, or any other name, was generally accom- 
panied with an express grant of jurisdiction. Thus evexy 
great tenant exercised a jurisdiction civil and criminal over 
his immediate tenants; ho held courts and administered 
the laws within his lordship like a sovereign prince. It 
appears that tlie same jurisdiction was often granted by the 
crown to the abbeys with their lands. The formation of 
manors in this country appears to have been consequent 
upon the establishment of feudalism. 

In the infancy of the feudal system it is probable that 
the vassal was considered hound to attend his lord in war 
for any length of time during which his services might he 
required. Afterwards, when the situation of the vassal 
became more independent, the amount of this kind of 
service was fixed either by law or by usage. In Engjland 
the whole country was divided into about 60,000 IsUghts* 
fees ; and the tenant of each of these appears to have beeii 
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obliged to keep the field at his own expense for forty days, 
Oh every occasion on which his lord chose to call upon him. 
Women were obliged to send their substitutes ; and ho were 
the clergy, certain persons holding public offices, and men 
past the age of sixtjn of whom were exempted from 
personal service. 

There were, howevorf^arious other substantial advan- 
tage derived %y the lord, such as the payment, called a 
relief, made by eveiy new entrant upon the possession of 
the fief, tlie escheat of the land to the lord when the tenant 
> left no heir, and its forfeiture to him when the tenant was 
found guilty cither of a breach of his oath of fealty or of 
felony. There was besides a fine payable to the lord upon 
the alienation by the tenant of any part of the estate, if 
that was at all permitted. Finally, there were the various 
aids, as they were called^ payable by tlie tenant. The 
prtncipal ceremonies used in conferring a fief were homage, 
fealty, and investiture. 

The conquest of England by the Normans placed the 
whole land in the hands of the crown, and it was soon 
granted to be held in fief by the vassals of the crown, or of 
them by subinfeudation. Those lands which the king kept 
as crown property were called his demesne (the terroi reyi$ 
of the Domesday Survey). See Folc-lamd. 

Feudalism, in its strict fonn, clearly could only be of 
temporary utility, and it soon began to be modified. For 
instance, the feudal military anny was at length found so 
inconvenient a force that soon after the accession of Henry 
11. the personal service of vassals was dispensed with, and 
a pecuniary payment, under the name of escuage, accepted 
in its stead. The acquisition by tlie crown of an army of 
subservient mercenaries, in exchange for its former ineffi- 
cient and withal turbulent and unmanageable army of 
vassals, was in fact the discovery of a substitute for the 
main purpose of the feudal polity. 

The eftect of subinfeudation was to deprive the lord of 
his forfeitures and escheats and the other advantages of 
his scignioiy, and various attempts were made to check or 
prevent it. It is expressly forbidden by the statute of Quia 
Emptores (the 18 Edward 1. c. 1). Subinfeudation was 
originally the only way in which the holder of a fief could 
alienate any part of his estate without the consent of his 
lord, and as a compensation for the prohibition of sub- 
infendatioQ the old prohibition against alienation was 
removed, and lands were allowed to be alienated; the 
purchaser or grantee did not hold them of the vendor or 
grantor, but held them exactly os the grantor did, and 
sneh is still the legal effect in England when a man parts 
with his entire interest in his lands. This change was 
effected by the statute of Qnia Emptores with regard to all 
persons except the immediate tenants of the crown, who, 
by the statute 1 Edward III. c. 12, wore permitted to 
alienate on paying a fine to the king. 

It was a consequence of feudal principles that a man’s 
lands could not be subjected to the claims of his creditors. 
This restraint upon what may be called voluntary alienation 
lias been remov^ by the successive enactments which have 
had for their object the making of a man’s lands liable for 
his debts, although it was only after a lapse of nearly 600 
years from tlie statute of Acton Burnsl that the lands 
of a debtor were completely subjected to the just demands 
of his creditors. 

An attempt was made to restore in part the old re- 
straints upon voluntary alienation by the statute 18 Edward 
I. c. 1, entitled De Donis Gonditidnalibus, which had for 
its object the enabling of any pwner of an estate, by bis own 
disposition, to secure its descent in a particular line. The 
effect was to create what were called estates toil The 
power which was thus conferred upon landholders of pre- 
ventiDg the alienationjif their lands remained in fuU force 
for near^ two oenturies, till at last, in the reign of Edward 
IV., by the declrion of the courts (1472) the prac- 


tice of barring estates tail by a common recovery was com- 
pletely established. 

The restraint on the disposition of lauds by will was 
removed in the reign of Henry VIII. (statute 82 & 84 
Henry VIIL), and all pi^ons were allowed to dispose of 
their freehold lands held in fee-simple by a will in writing, 
subject to certain restrictions as to lauds held by knight- 
service either of the king or any other, which restrictions 
wore removed by the statute 12 Ohaiies II. c. 24, which 
abolished military tenures. 

The fabric of the feudal system in England, however, 
was finally shattered by the storm of the great rebellion. 
The Court of Wards was in effect discontinued from 1645. 
The restoration of the king could not restore wlmt had 
thus been in practice swept away. By the 12 Charles II. 
c. 24, it was accordingly enacted that fi'om the year 
1645 the Court of Wards and Liveries, and all wardships, 
liveries, primer-sdsius, values, and forfeitures of marriage, 
&C., by reason of any tenure of the king’s majesty, or of 
any other by knight’s tenures, should be taken away and 
discharged, together with all fines for alienations, tenure 
by homage, escuage, aids pur filz niorrier and pur fair 
filz chevalier, &c. ; and all tonnres of any honours, manors, 
lands, tenements, or horoditamonts, or any estate of iuhorit- 
ance at common law, held cither of the king or of any other 
person or persons, bodies politic or corporate, were turned 
into free and common socage, to all intents and purposes. 

In Scotland the feudal system gradually established itself 
after the example of England, but seems never to have 
attained the same completeness and oppressive rigour. In 
Orkney and Shetland it never entirely superseded the udal 
rights. As in England, subinfeudation was prohibited by 
2 Kobert I. c. 24 ; but this was disregarded, and the prac- 
tice has always been common and is at present in viridi 
ohservantid» Prior to 1747 the land tenure in Scotland 
liad come to be reduced to ward, feu, and blanch, the former 
being very similar to the military tenure of England, the 
two latter somewhat resembling cotninun socage and copy- 
hold, and amounting in effect to leases in perpetuity, at 
real or nominal rents, and with fines at entry of heirs or 
snccessors. In that year, by 20 Geo. II. c. 48, and c. 50, 
ward-holding with all its incidents was abolished ; rights so 
held were converted into fen or blanch, as the case might be, 
and the respective rights of saperiors and vassals were placed 
on more equitable grounds. The fundamental principles 
of feudalism, however, roraained intact, nothing beyond 
the military element and its adjuncts being eliminated, and 
to this day they accordingly remain the basis and test of 
all land rights other than leasehold. It is noticeable, 
however, that by various statutes passed in the present 
centnry everything oppressive has been eliminated from the 
existing fen^lism, which in combination with registration 
of titles now forms an easy and effective means of ascer- 
taining and transmitting real property. In like manner 
estates tail in Scotland may now be entirely relieved from 
the fetters of a destination in perpetuity by a statutory 
process in which the interests of all concerned arc deter- 
mined and provided for. See Entail, Land. 

FBUXLLAMB, a reformed branch of Cistercians, taking 
their name from that of the convent where tlie movement 
originated, during the times of the Keformation. Heniy 
III. of France invited the new body, all aflame with aus^ 
terity, to Paris, and lodged them in the Bue St. Honor§. 
In the Frenoli Bevolution their old convent became the 
home of the FeuUlans Club. It adjoined the Assembly. 
Lafayette, Slhyes, and other moderate men, especially 
those who desired an imitation of the English constitution^ 
joined this duh. In March, 1791, tlie club was violently 
dispersed by a revolutionary mob. When the royal famOy 
fled from the Tuileries before tlie rioters of 10th August,* 
1792, leaving behind them the Swiss Gnarda without in- 
stmetiona to retire, and consequently devoting those brave 
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men needlessly to death, they were placed by the Assem- 
bly in the Feuillans for safety. Subsequently they were 
re moved to t he Temple prison^ which they left only to die. 

FBVB& (Pyrexia) may be defined thus: — ^After a 
preliminary stage of languor, weakness, defective appetite, 
and some degree of chilliness or shivering, there is preter- 
natural heat of body, increased waste of tissue, acceleration 
of pulse, great muscular debility, and disturbance of most 
of the functions. A large number of diseases in wdiich all, 
or some, of these symptoms uppciu* are frequently called 
fevers. These may bo divided into four classes, which, 
witli their subdivisions, are ns follows : — 

Class 1. — Eruptive Fevers, including small-pox, cow- 
pox, vaccination, cliickcn-pox, miliary fever, measles, 
Bcarlct fever, erysipelas, plague. 

Class 11. — Continued Fevers, including typhoid or 
enteric fever, typhus fever, relapsing fever, simple continued 
fever, specific ytdlow fever. 

Class III. — ^Malarial or Paludal Fevers, including inter- 
mittent paludal fever or ague, remittent paludal fever, 
malarious yellow fever. • 

Class IV. — Mucous Fevers, including influenza, hooping 
cough, diphtheria, ci-oup, dysentery, diarrhoja, cholera. 

Most of these various fevers will bo considered under 
their own particular headings. The diseases, however, which 
in this country are most often included under the general 
term “ fever” are three in nuinher, and they are entirely 
.distinct from one another. Typhus fever is a malady 
which is fatal in a largo percentage of cases, and is liable 
to spring np wherever human beings are crowded together 
in circumstances of misery and destitution. It is the 
“gaol fever” of the middle ages, and the fever which fol- 
lows after the ravages of famiiu? or of war. It is directly 
and in a high degree contagious, through tlie medium of 
the atmosphere, by the exhalations thrown off by tlie skin 
and in the breath of the patients. Its contagious character 
28 greatly intensified by the aggregation of the sick, but by 
the adoption of proper measures of precaution the fever 
may bo confined within a limited area. The most effectual 
of these measures are an abundant supply of clean, pore 
air, by which the poison may be oxidized and destroyed, or 
diluted until it ceases to be operative ; the removal of the 
secretions of the skin by frequent sponging of the surface 
and by frequent changes of bed and body clothing ; and 
the immediate disinfection in chemical solution of all 
articles whicli have been in contact with the patient. 
Typhus seldom occurs except among the poorer classes in 
densely populated places, and only exceptionally affects 
those who are able to command moderate case and com- 
petence of living. 

Jidapsing fever is a disease very different from typhus 
in its course and character, but which appears to resemble 
it m the conditions of its diffusion. It occurs in great 
cities as an occasional epidemic, which is usually traceable 
to contagion derived from some foreign countiy, but which, 
when once established, is often obstinate. Relapsing fever 
larely kills, and the principles of prevention which apply 
to typhus are those by which it must bo controlled. 

The third ioTTOr-^yphoid or enteric fever — is the com- 
mon fever of this country, whicli spares neither age, sex, 
nor social condition ; which destroyed the life of the Prince 
Consort, and nearly destroyed that of the Prince of Wales; 
whiph destroys from 10,000 to 12,000 people annually, 
and which sickens and endangers about 100,000 more. It 
is essentially an eruptive disease of the lining membrane 
of the intestines — a sort of small-pox which affects the 
bowels instead of the skin ; and, like some other eruptive 
diseases, its destiny is to run a definite course over a stated 
period of time. It is spread abroad chiefly, and probably 
. exclusirely, by the discharges from its specific eruption, 
that is to say, by the discharges from the intestine. These, 
in the natural conrse of things, find their way into cess- 


pools and sewers, and when they do so they render poison- 
ous the solid or liquid contents of these receptacles, and 
also the gas which is evolved from them. The fever is then 
reproduced mainly iu three ways — ^first, bv the poisoned 
sewage obtaining hrect access to tjjjie drinking water by 
leaking or soaking, and so being swallowed ; secondly, by 
the poisoned gas escaping from ||wer8 into water mains or 
cisterns so that it is absorbed or dissolved hf the water, and 
BO swallowed; thirdly, by the poisoned gas making its 
way through badly-trapped drains or oUier diannels, into 
dwelling or sleeping rooms, and so being breathed by the i 
occupants. To one or other of these methods of diffusion 
every outbreak of typhoid fever maybe referred, and nearly 
every single case ; the tendency of modem research and 
increased knowledge is to bring exceptions within the 
general nile. Hence two things are manifest — first, that 
typhoid fever is very little infectious in the ordinaiy sense, 
or through the atmosphere which surrounds the patient ; 
secondly, that it is veiy actively infectious through con- 
cealed channels of indefinite length or tortuousness, so that 
B may derive his fever directly from A, of whose very 
existence he is ignorant. The connections which constantly 
exist between sewers or cesspools and the water or air 
supply of dwellings, however disagrocable or disgusting, 
arc harmless, as far as the production of typhoid is con- 
cerned, until the sewers or cesspools have themselves 
received the typhoid poison. 

After investigating the history of several well-known 
outbreaks of typhoid fever within recent years, Professor 
'J'yndall came to the conclusion that the disease was purely 
of a contagious nature ; that the worst-drained countiy 
villages in the sun’ounding district escaped so long as the 
specific poison kept away, and were only attacked when, by 
some means or other, that poison was conveyed to them. 
Ashpits failed to develop it, putrescence failed to develop 
it, stench failed to develop it ; even tho open privy was 
powerless so long as it was kept free from the dischai'ge^ 
of those already attacked. The following were tho pre- 
cautions adopted by Dr. Budd on tlie occasion of a violent 
outbreak of typboid fever, and the best evidence of their 
value is that they proved thoroughly effectual. They were, 
(1) Flooding all the drains of the place with disinfectants, 
with a view to destroy as fai* as possible the poison already 
cast off; (2) tho reception of all discharges from the sick 
immediately on their issue from the body into vessels 
charged with disinfectants ; (8) the instant immersion of 
all bed and body linen used by tho sick into a disinfecting 
liquid before its removal from the ward ; (4) scrapulous 
ablution and disinfection of the bands of tho nurses ; and 
lastly, the burning or disinfection of all beds occupied by 
tho sick as soon as vacated by death, convalescence, or 
otherwise. 

As typhoid may be assumed, for all practical purposes, 
to spring only from antecedent typhoid, it follows that tho 
form of cleanliness which can be effectual against typhoid 
has reference only to intestinal discharges. Tho typhoid 
patient is harmless except tlirough this single medium, and 
if tho poisonous character of the discharges was in all 
cases destroyed by chemical agency before they were east 
away, the disease would speedily, as far as our present 
knowledge of its nature enables us to predict, disappear 
out of the land. But it is obvions that idl the precautions 
as to cleanliness, ventilation, &c., which are necessary and 
sufficient in the case of typhus, would leave typhoid free to 
diffuse itself unchecked. 

The disease called scarlet fever is seldom confounded 
with cither of the three above-mentioned, since it differs 
from tliem by well-marked external characteristics. It 
differs no less in its manner of propagation, which is mainly, 
if not entirely, by the particles of sl^ whieh pedi cfiTfrom 
the surface of the body during the decline of th#> malady, 
and ore liable to be scatter^ far and wide, or to be 
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retained for an Indefinite time In clothing, as a dry and 
poisonous dnst. Hero again the special peculiarity of the 
infection calls for special precautions, one of the most 
important of which Is the frequent oiling of the surface, so 
that the skin psrticloa may bo held prisoners until they ai'e 
removed by washing. 

Each of the four feters to which we have specially 
alluded are of the class known as “remittent” — that is, 
those which exhibit a decided remission in violence during 
the twenty-four hours, but without entirely leaving the 
patient, in which they diflbr from “ iiitermittont” fevers 
or agues. The disease in the latter cases consists of 
paroxysms or periods of fever, with perfect intermissions 
or periods without fever. Marsh miasmata, or the effluvia 
arising from stagnant water or marshy gronnd, when acted 
upon by heat, are the most frcqncnt causes of this malady. 
!llnr the prevention of ague in situations where it prevails 
endemically, small doses of quinine should be taken two or 
three times a dny, and flannel clothing should be constantly 
worn. See Ague. 

The usual symptoms of incipient fever (febrile symptoms) 
are — chilliness (varying from a simple shiver to a sensation 
of cold water rnnning down the back), a quick pulse, hot 
and dry skin, or flushing, languor, often evinced by yawn- 
ing, depression of spirits, alternate fits of shivering and 
heat, hurried and uneasy respiration, flying pains in various 
parts of the body, as the head, back, and loins ; loss of 
appetite, nausea or vomiting, dry month, furred tongue, 
CQStivcuess, urine small in quantity and usually of a deep 
colour, &c. When any of these symptoms appear thoir 
progress may sometimes be arrested by the timely adminis- 
tration of an emetic, followed by a saline purgative and 
diaphoretics, at the same time promoting the action of 
these remedies by a low diet and drinking copiously of 
diluents, and carefully avoiding animal food, spirits, fer- 
mented liquors, or anything at all stimulant. Whenever 
symptoms of fever become established medical aid should 
be sought-. 

In \nsiting or attending persons labouring under fevers, 
it is advisable to avoid immediate contact with them or 
their clotliing, or standing near them in such a position as 
to inhale their breath or the effluvia evolved (in some 
cases) by their bodies ; and when remaining for some time 
in the apartment, it is preferable to sit or stand near the 
fireplace, or between the window and the door, as such 
parts of the room are generally better ventilated than the 
other portions. The greatest purifier of the atmosphere of 
a sick chamber is a good fire, because it occasions a con- 
tinual current of the impure air up the chimney, and a 
corresponding influx of fresh air from without. Chloride 
of lime or chloride of zinc, or their solutions, arc good 
purifiers. The first, however, should not be used in great 
quantity, as the evolved chlorine might in that case impede 
the respiration of the patient. It is also advisable to avoid 
entering the room of a patient labouring under contagious 
diseases of any class when the stomach is empty or the 
spirits depressed, and the mouth should bo cleared of the 
saliva immediately after quitting tho chamber. 

From what we have said it will be clear that no amount 
of general knowledge or of vague notions about cleanliness 
can replace the particular knowledge which begins with 
accurate discziminaldon of the sources of danger, and whidi 
includes special information about the natural history and 
the mode of propagation of the malady which is to he pre- 
vented or is to be sufiered to die out. The value of tho 
hospitals for infections diseases, which all sanitary authori- 
ties are now empowered to establish in the localities under 
their jurisdiction, must mainly depend upon their affording 
tilie necessary means and appliances, guided by tlio neces- 
saiy knowledge for checking tho natural tendency of such 
disease^to propagate themselves among the healthy and 
to inqgpase in prevalence in ever-widening circles. 


FXZ or FAB» the most indostrions and commercial 
town of tho Empire of Morocco, is situated in a valley 
240 miles N.E. of tho city of Morocco. It is the holy 
city of the empire, one of tho three residences of the 
sultan, and is supposed to have been founded in 800. 
There ore said to ^ 360 mosques, the chief of which has 
300 pillars and numerous fountains, and in its tower are 
globes and astronomical instrnments. It was built by the 
sultan Miilcy Kdris, and contains his tomb. It is con- 
sidered so sacred that once gained by even tho greatest 
criminals it is an inviolable refuge, and it can boast of 
the singularity of having a covered place for women who 
may choose to participate in the public prayers — a cir- 
cumstance unique iu Mohammedan places of worship. 
Fez is the seat of a university, and contains numomus 
schools. The population has been estimated at 80,000. 
The manufactures comprise carpets, morocco leather, 
woollens, silks, jewelry, saddlciy and earthenwares. 
Every trade is carried on in a separate street ; generally 
only one kind of goods is sold in each shop. The com- 
merce of this town with the seaports is very great. Tho 
streets ore narrow, and owing to tho great height of the 
houses also dark. 

Fez was founded in 793 by Edris II., a descendant of 
Mohammed, and continued the capital of an independent 
kingdom till 1 548, when it was, together witli Its territory, 
conquered and uTincxed to Morocco. After a period of 
decline it again rose to prosperity on the ruins of the 
Moorish kingdom of Cordova, and its population became 
afterwards still further augmented by reason of the edicts 
of Pliilip II. against the Mohammedans. It has been 
always held so sacred by the Arabs and others, that when 
the pilgrimages to Mecca were interrupted in the tenth 
century, the western Moslems journeyed to Fez as tho 
eastern did to Jerusalem. The small red cap called tlie 
“foz” so generally worn by Mohammedans takes its name 
from this city, where it was first manufactured. 

FSZZAN', a country in Northern Africa, between 24^ 
and 31° N. lat. and 12° and 18° £. Ion., forming a 
kalmakamlik of tho Ottoman vilayet of Tripoli. It may 
be considered as the greatest oasis of tho Sahara, by which 
it is inclosed on tho west and east, and partly also on the 
south. On the north it borders on a less desert region, 
which belongs to the regency of Tripoli. Its northern 
part chiefly Cfuisists of bare black quartz sandstone lulls ; 
south of which are sandy plains and a few valleys capable 
of cultivation, between low hills. As there are no rivers 
or brooks, and only very few natural springs, tho irrigation 
is effected by wells, water being commonly found at a depth 
of about 100 feet. The heat in summer is veiy great, and 
tho cold in wintei* very often 8° or 10° below freezing-point 
The chief products are dates, wheat, barley, and donra. 
Goats, asses, cows, sheep, horses, and camels are met with. 

The chief resides in Mourzordc, the capital, and styles 
himself sultan, but ho is designated sheikh in transactions 
with Tripoli. The other principal town is Sockna, 230 
miles N.N.E. of Mourzouk. Fifteen miles north of it there 
is a range of hills on the Tripoli border, southwards of 
which no dew falls ; hut there arc occasional rains, after 
long intervals. South of Sockna there is a range of black 
basaltic hills, Gebel-el-Assond or Black Haratsch Moun- 
tains, 1200 to 1500 feet high. The plains near these are 
covered with loose pebbles of white quartz, singularly 
contrasting with the shining black basaltic rock. The 
hills are crossed by a gorge. Tho hills on the east are 
called Warrirat, composed of red and shining white sand- 
stone, in broken tabular and isolated castle-liko forms, hut 
not exceeding 1000 feet above the plain. They range 
south-east into the Tibboo conntiy, and on the no^-west 
unite with the Black Haratsch. • 

Fezzan is of some importance In a commercial point of 
view, being the most frequented road by which Soudan 
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communicates with the countries along the Mediterranean. 
Tlio Industry of the inhabitants is limited to the manufac- 
ture of coarse blankets, which form the principal dress 
of the lower dasses. There is a conbidcrablo trade in 
slaves, about £18,000 annually changing hands at Mour- 
zouk in this traffic alone. 

Fezzan is the Phazmna of the ancients; it was also 
known as the country of the Garainantes. It was con- 
quered by the Romans under Cornelius Balbus soon after 
the Christian era. In the seventh century it fell under the 
dominion of the Arabs, but in 1300 a portion of it was 
tributary to the Soudan state of Kuuein. Soon afterwards 
a family/ of the Sherifs (descendants of Mohammed) took 
possession of it, and held it till 1811, when the bey Mukni 
usurped the throne. The Turks obtained possession of 
the country in 1842. 

Fl'ARS* the price-list of the various grains for the last 
harvest, fixed by Scotch sheriffs at tin! einl of February on 
the report of a specially qualified jury. Somewhat as the 
well-known tithe averages are used for lithe commutation 
in England, so the liars ars used for payment of ministers' 
salaries and of other dues payable in kind in Scotland; 
but the tithe averages of England are based upon thcseoe7i 
previous harvests, the fiars of Scotland upon the one pre- 
vious harvest alone. Paterson's Historical Account of 
the Striking of the Fiars'* is an excellent work on this 
curious subject (Edinburgh, 1852). 

FI'BRE, FrBRIL. The fibres of muscle and of 
connective tissue (sometimes splitting up into fibrils) arc 
the ultimate constituents of those substances. Each fibre 
is a metamorphosed cell, with the further modification, 
in the case of striped muscle fibres, of a multiplication of 
the ccll-nuclci. Tlie various fibres and fibrils of connective 
tissue all spring from tlie humogeneons intercellular sub- 
stance ; but this changes greatly in the difieront tissues, both 
chemically as well as physically, until the common origin of 
stmetures so diverse can hardly be believed. 

FX'BRXN, a principle which is contained in the bodies 
of animals botli in a fluid and a solid state ; in the 
fluid state its elements exist in the blood, and in the 
solid state it forms muscular fibre. The fibrin of the blood 
is best obtained by what is called wJiipping the blood ; that 
is, by rapidly stirring a quantity of frcsh-^awii blood with 
a spoon or a piece of stick. During this process the blood 
coagulates, and the coagulum adheres to the spoon or 
stick. The red corpuscles of the blood which are mixed 
with this coagulum may be removed by washing it in large 
and repeated poitions of water, and ^torwards treating it 
with ether. What remains is nearly pure fibrin. 

It must not, however, be thought that tlie living blood 
contains fibrin as such. If coagulation bo delayed, by 
cold or the addition of salt to the blood, &c., no fibrin 
forms, and none will form till the cold is removed or the 
salt blood diluted. It is evident from these and other 
considerations that the fonnation of fibrin is the cause of 
the coagulation of the blood, and that fibrin is only formed 
in the act of coagulation. If the fluid of blood bo obtained 
nncoagulated, but devoid of its rod corpuscles (which sink 
to the bottom if not entangled in the meshes of the fibrin in 
coagulation), and if this plasma^ as it is called, be diluted, 
it will coagulate ; or if treated with sodium chloride it will 
throw down a white sticky precipitate, called platmine. 
Plai^ine is soluble in neutral saline solutions, and when 
BO dissolved the product will coagulate. Plasmine is not 
fibrin, for the latter is either not solnblo or bit slightly 
so in Bocli solutions. But it is now almost universally held 
that plasmine becomes fibrin in the act of coagulation. 

When blood has clotted, that is to say, has thrown down 
fibrin, and the red. corpuscles are entangled in the fibrinous 
meshes, f this dot, at first ^ng the whole vessel into which 
the blood was poured, shrinks after some hours, squeezing 
out from itself a yellowish fluid, in which it floats. This 


is called the serum of blood. (Perhaps to be clear it ia 
better to say that the blood is composed of fluid plasma, 
and solid corpuscles floating in it — that when the fibrin is 
thrown down from the plasma the remainder of the plasma 
is tbo serum.) The serum manifesfly is npt coagulable, 
since it has lost its fibrinous formative elements. Also 
certain serous fluids, as that of hydrocele (a kind of local 
dropsy), are sometimes formed iu the body*which cannot 
coagulate. But if serum and hydrocele fluid be mixed 
coagulation at once ensues, and fibrin is produced. Now 
from scrum a precipitate can be obtained, called paraglobu- 
lin or fibrino-plastin ; and from hydrocf^e fluid a kindred 
precipitate can be obtained, called fibrinogen. If a neu- 
tral saline solution of fibrino-plastin bo added to one of 
fibrinogen, the mixtnre cannot be distinguished from the 
similar solution of plasmine (obtained direct from the 
plasma of the blood, os spoken of above) either before 
after coagulation. Therefore it seems clear that plasmine 
contains these two elements, and that their union causes 
fibrin. Schmidt has shown great reason for believing that 
this union is brought about by a third principle, which is 
provisionally called X\\o fibrin’-ferment. 

Why, then, does not fibrin fonn in the living blood ? If 
the blood contains fibrino-plastin, fibrinogen, and fibrin- 
ferment, why does it remain fluid ? To this question the 
answer is not quite ready; but the fact that the blood in 
the body long remains fluid after death shows that the sur- 
face of the living tissues is one retarding cause ; ludccd a 
vessel cun be removed from the body and keep its contained 
blood fluid for a long time if it is well closed. Besides, it 
is well known that an injury to the surface of the tissues 
causes blood to clot inleiiially. Also it seems highly 
probable that the fibrin-fennent docs not exist in the plasma, 
but is the product of the disintegration of the colourless 
corpuscles of the blood, which break down directly the. 
blood is lemovcd from the body. Fibrin-ferment being set ^ 
free by the dying colourless corpuscles at once acts on the 
plasma, and the two constituents of fibrin rush together in 
combination, and fibrin is thrown down. 

The fibrin of the flesh w'as formerly considered to be 
identical with the fibrin of the blood, but it is now shown 
to be a distinct variety, called myosm— a third variety, 
called globulin^ being yielded by the lens of tbo eye. To 
obtain the myosin of a muscle it must be finely minced, 
and washed in repeated portions of water at 60° to 70° till 
all colouring and soluble substances are withdrawn, and 
till the residue is colourless, insipid, and inodorous. This 
may be dissolved by a 10 per cent, saline solution, and if 
filtered into distilled water myosin will appear in small 
flocculent masses. The three varieties form a scries — 
globulin, myosin, fibrin. The first is readily soluble in a 
dilute acid or saline solution, the second is fairly soluble, 
the third soluble with great difficulty. Myosin may bo 
regarded indeed os practically a more soluble fibrin, thrown 
down in masses instead of filaments. It no more exista 
iu muscle than does fibrin in living blood, but springs into 
existence in a similar way on the death of the muscle. The 
coagulation of the dead musclo is called Rigor Mortis, 
and is more fully described under that head. Vegttabh 
fibrin is described under Gluten-fibbim. 

FXBROLZTB. See Bugiioi^zitb. 

FZBROSPONGUB. See Sponges. 

FIBROUS TXBSUli, the special material of tendons, 
&C. It is composed of bundles of white fibres with chains 
of cells among thorn. In freshly formed tendons of infants 
these colls are quadrangular and closely approach each 
other, but in mature tendon they are branched, somewhat 
fusiform, and separated, though still connected by s net-* 
work of anastomosing processes. White fibrous tissue 
occurs in all tendons, in the dura mater, the fascia and 
ligaments, the sclerotic of the eyeball, &c. flbe also 
Connective Tissue. 
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rrBBO’VAg'ODlAR BOmNUS, hi botany, are ' 
bundles of fibres and veesels running through the etcm of 
plants. In woody plants they consist of two portions, the 
woody (or xylem) part and the bast (or phloem) part . The 
zylem contaiiu long |^ood cells, and may also contain wood 
parenchyma find vessels; the phloem consists of fibres, 
generally thick > walled,^ very long, narrow, and flexible 
parenchymatous cells, and vessels with porous partitions, 
called sieve-tubes. In Monocotyledoxts the fibro- 
vascular bundles run in an irregular manner through the 
stem, and do not increaso in size. In Dicotyledons and 
Oymnospkkms the bundles are arranged in a ring. The 
zylem, which lies towards the centre, is separated from the 
phloem by cells capable of division, the Cambium. At 
the beginning of the second year the cells of the funda- 
mental tissue lying at the same distance from the centre 
a% the cambium undergo rapid division, and form xylem 
on the inside and phlofim on the outside. This, the cam- 
bium layer, produces a complete ring of wood and bast 
every year, so that after the first year the bundles are no 
longer separate. 

FXB^ULA. The fibula is a long and slender bone swelling 
out at the ends, by both of which it is firmly attached to 
the outer side of the tibia^ or main hone of the leg below 
the knee. The lower extremity forms the projection of the 
outer ankle : it is received into a deep longitudinal groove 
at tlie side of the tibia, to which it is connected by a liga- 
mentous union, and is firmly knit to the foot by strong 
hands of ligament, which spread like the sticks of a fan 
from the tip of the ankle to the bones of the heel and 
instep. Nine muscles are attached to the fibula. The 
biiiepn cruris bends the leg back towards the tliigli ; three 
on the fore part raise and extend the toes ; the remaining 
five unite in raising the heel, and press the toes and the 
ball of the foot against the ground, at the same time turn- 
ing the sole outwards by lifting its external border. The 
muscles chiefly concerned in the last-mentioned action are 
the peronetis longus and brevis ; tiicir tendons pass behind 
the ankle, lying in a gi'oovc of the flbula, which acts as a 
fixed pulley to change the Hue of their traction, and are 
inserted into two bones on the outer and inner edge of the 
cole near the base of the toes. They are very povrerful 
muscles, and, when they act with sudden and spasmodic 
force, in consequence of the foot coming unexpectedly to 
the ground, are capable of breaking the flbula above the 
ankle by pressing the foot against its projecting end. This 
accident happens not un frequently from the foot slipping 
unawares over the edge of a curb-stone. From the name 
of the eminent snrgeon who first delineated and described 
this injury, it is called Pott’s Fracture. The fibula derives 
its name from its fancied resemblance to the brooch-pin 
(Jlbula) of the ancient Romans. 

rZCH'TX, JOHANN GOTTLIEB, was horn in 
Upper Lusatia in 1762. After receiving a school educa- 
tion he studied at the universities of Jena, Leipzig, and 
Wittemberg. He afterwards became acquainted with 
Kant and PestalozzI, and in 17!)2 attracted general atten- 
tion by his “Versuch einer Critik aller Ofienbarung” 
(Attempt at a Critique of all Revelation), published at 
the instance of the generous Kant, to whom he had 
shown it, on account of which he was made professor of 
philosophy at Jena. Here he began to promulgate his 
system of philosophy, a transcendental idealism, starting 
from Kant as an origin, and (to English minds) losing 
Itself in vague efforts towards the unattainable. This 
system is embodied in his “Wissenseliaftslehre” (Doctrine of 
Ecienc/O). A treatise “ On Faith and Providence ” which ho 
wrote at Jena having brought upon him the ridiculous 
suspicion of irreligion he retired to Prussia, and after 
living for some time at Berlin removed to Erlangen, where 
he wASsappointed professor of philosophy, with leave tc 
risit Prussia in the winter time. In 1810 the King o: 


Prussia, a great admirer of the patriotic and eloquent ad- 
dresses with which Fichte had encouraged his conntiymen 
during the war, took advantage of the interval of peace to 
found the University of Berlin, and Fichte drew up its 
plan and statntes. By the unanimous vote of his colleagues 
ho was elected the first I'ectur. Here he attracted crowds 
of students, and here in 1813 that memorable scene oc- 
curred when the teacher, interrupted by the roll of drums 
in his course on Duty, as he was pointing ont the duty to 
one’s country when in danger, threw down his book and 
cried out, This course of lectures will be suspended till 
the end of the campaign. We will resume them in a free 
country, or die in the attempt to recover her freedom.” So 
saying ho descended into the street and joined the ranks 
of a departing company of volunteers. Among the dis- 
tinguished pupils who followed him was Froehel. 

The chanteter of Fichte has always been held in high 
esteem. His ‘Mliscourses to the German People” daring 
the French invasion are justly valued, and he is said to 
liavc died, as he always lived, for a good c^iuse. When the 
war broke ont again in the yeau 1818 he urged his wife to 
visit the sick in the military hospital of Berlin, in conse- 
quence of which she caught a fever, from wdiich she re- 
covered, but communicated it fatally to her bnsband. Fichte 
died at Berlin in 1814, leaving a son, Immanuel Hermann, 
also one of the distinguished philosophers of Germany. 

To analyse Fichte’s system would be to inflict a needless 
weariness upon an ordinary reader ; bis main points and 
those of Schelling were absorbed and enlarged upon by 
Hkokl, and in the article upon that philosopher the 
attempt is made to convey an idea of the enrions meta- 
physics of this modem German group of post-Kantian 
thinkers. The main charardcristics due to Fichte himself 
are the contention that the ego posits the nou-ogo, that 
object is a mere creation of subject, a wild extension of 
our own Berkeley’s idealism ; and the doctrine of the triple 
nature of fundamental thought, ns thesis, antithesis, and 
synthesis. The ego posits the non-ego— that is, con- 
sciousness of self implies a cooBcionsness of something 
outside self (but yet, says Fichte, this outside something is 
a mere creation of the self) — and the non-ego by anti- 
thesis renders necessary the ego ; but here comes in the 
synthesis, for by positing the non-ego the ego has posited 
itself as a contradictory to* the non-ego. Tin's is certainly 
the basis of Hegel’s maxim, that being and not-heing are 
the same, a theory at least as old in its fnndamentals as 
Heracleitus. (Indeed, what did not the Greeks origi- 
nate in art or in philosophy ?) 

But another thought of Fichte’s, alluded to in the 
article Adkh of the Would, is worthy of mention here, 
especially as it is more luminous than the former. It is 
his teaching of history as a combat of instinct and reason, 
and may fairly he assumed to bo at least one factor in the 
far more deep and true teaching of the Comtist positive- 
philosophy on this point. See Comte. 

Fichte says that at first reason appears only in the 
cultured few ; their mission is to raise the massea towards 
themselves, so reason ever grows and instinct diminishes. 
He divides this progress into five ages. I. Instinct pre- 
dominant, primitive age. II. Authority predominant, 
force claiming obedience that order may be obtained. III. 
Reason attacks this authority: scepticism in intellect, 
license in morals, are the unhappy concomitants of this 
dawn of reason. IV. Reason becomes conscious of her 
mission : science develops, truth is discovered and welcome, 
efforts towards perfection are made. V. This science, 
these discoveries, this truth are at lost applied, and humanity 
fashions itself after the dictates of reason alone. 

FIGBT'BLGXBIBGB, a mountain mass in Germany, 
situated between 60“ and 50“ 16' N. lat., 11“ 46'«nd 12 • 
£. Ion. Its greatest length from N.E. to S.W., between 
the towns of Ascb and Bairenth, does not exceed 85 miles, 
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and its average width is about 28 miles. It covers about 
900 square miles. The whole mass is furrowed by narrow 
valleys and glens ; its most elevated parts estend in plains, 
on which a few summits rise in the form of domes. These 
summits form a series arranged along the axis of the mass. 
Those that attain the greatest elevation arc the Kosseine, 
the Ochsenkopf, and the Schneeberg, which rise respectively 
to 3024, 3340, and 3490 feet above the sea-lcvcl. The 
base on which the whole mass rests is about 1700 feet 
above the sea-level towards the souLli and west, and towards 
the cast and north about 1800 feet. The Fichtolgcbirgc is 
the centre on which three extensive mountain ranges unite, 
and from which they may be considered to ibsue. These 
are the Erzgebirge, which begins near Asch and runs off 
in an K.N.E. direction, dividing Saxony from Bohemia; 
tho Frankenwald (forest of Franconia), called further on 
the ThUringerwald (or forest of Thuringia), and of which the 
Hartz itself inuy be considered as the most northern branch, 
springs off <rom the north-west ern extremity; and the 
Bdliinerwuld (or forest of Bohemia), which runs off in a 
south-western direction. In consequence of this disposition 
of the mountain ranges, the wat(‘rs which issue from the 
Fichtclgebirge run off to tho four cardinal points. The 
nucleus of the mass is composed of granite, gneiss, and 
mica-slate ; but on the uorth-westeru side it is surrounded 
by extensive beds of clay-slate and graywacke. It con- 
tains extensive iron-mines. Cupper ore occurs frequently, 
hut always in small quanliti(;s. Alum, serpentine, coal, 
garnets, tourmaline, &c., are also found. 

nCOZ'DlLffi or MSSSll!tBRYANTHKM']CJ& is an 
order of plants includcsl, with Cacteaa, among the Ficoi- 
dalcs, a o*)hort of the roLyrETAT./K. [See Botany.) The 
Ficoideie are generally fleshy liurbs or shrubs, with entire 
leaves and often showy flowers. The succulent leaves of tho 
Hottentot's flg (^M esemf)ryanthemwn ciiu/c) aro eaten at 
tho Capo. Tho loaves of another species (^Mesemlryau- 
thanum emarcUluvi) have a narcotic pro])erty when they are 
bruised and fermented; tho Hottentots chow them like 
tobacco. Many yield soda ; Mtsemhrywiihtmum cryntal- 
linum (the ice plant) is used in Spain to furnish an 
alkali for glass-works. The juice of the ice plant is 
diuretic. Tetrayonia expama is tho l^cw Zealand spinach. 
There are 450 species found in tropical and subtropical 
regions, very many occurring at the Cape. The flowers are 
regular, and generally hermaphrodite. Tho calyx has four 
or five lobes, which arc green, herbaceous, and persistent. 
The petals in Mesembryanthemum arc numerous and 
coloured ; in the rest they are wanting, or are small and 
white. The stamens are usually porigynous, and numerous 
or few. Tlie ovary is superior, sometimes inferior ; gener- 
ally with several ccUs, but those vary in number down to 
one only. There arc several distinct stigmas. Tho ovules 
are solitary in cells and basilar, or several and attached at 
the inner angle. The fruit is usually a capsule, and is 
inclosed in the peiristent calyx. The seeds are numerous, 
rarely definite, or even solitary. The embryo is more or 
less curved, surrounding tho albumen. 

FZCTZONS, in law, liave been somewhat quaintly 
defined to be those things that have no real essence 
in their own body, but are so acknowledged and accepted 
in law for some especial purpose.” These especial pur- 
poses are various. The law, it is said — by which wo must 
u'nderstand those who for the time are the interpretera of 
it — shall never make any fiction bnt fur necessity, and in 
avoidance of a mischief. This is as mucli as to say that 
those who interpret the law will, in order to avoid a 
special hardship, or remove some unexpected difficulty not 
provided for by the law, resort to a fiction ; that is, they 
will imagine something to be which is not. It is said that 
3uch fictions have always a good end in view ; that is, an 
end considered good by those who make or maintain the 
fictions. It was wisely said that fictions of law must 


not be of a thing impossible; but tbo reason is rather 
carious, “ for the law imitates nature.'’ If we object to 
the soundness of the reason in the instance last mentioned, 
we cannot but approve of tho following rule as to fictions 
— that a man could never he subje^ to the penalty of a 
statute by a fiction of law. It was by mefins of fictions 
that the original limited jurisdiction of tlie Courts of 
Queen's Bench and Exchequer were extended to ordinaiy 
suits. In the latter every plaintiff assumed himself debtor 
to the crown, and could not pay his debt till the defendant 
had satisfied his demand ; in the former it was assumed 
that the defondunt had been arrested for a breach of tho 
peace on a writ called a latitat^ and so brought within 
tho jurisdiction of the court. Blackstono mentions a case 
ill which a contract at scu was feigned to be made at tlie 
royal exchange or other inland place, in order to draw 
tho cognizance of tho suit from tho courts of Admiralty, to 
those of Westminster Hall. But all this was abolished by 
statute 2 Will. IV. c. 39, and the High Court has now 
a direct and proper jurisdiction. 

Fictions in law, though often ridiculous enough, have 
generally had their origin in some defect in tho existing 
laws or course of procedure, and have pointed out in what 
respects the judges or interpreters of law, and, as we may 
suppose, general opinion also, under the influence of which 
judges must to some extent be, have felt that change was 
necessary. Many fictions, so far from being injurious, have 
often been beneficial ; but their existence supposes a defect 
which it is tho husiucss of legislation to remedy. 

In addition to the above there aro some fictions designed 
to prevent the appearance of divergence of law from ethical 
justice ; such is tho assumption that no subject is ignorant 
of tho laws under which he is ruled. 

The law of Sc(jtland has rarely resorted to fictions. Their 
aid was seldom necessary, l)e(>auKo tho tribunals, following 
tho cxamplo of the ancient Fremch courts, cousidei'cd them- 
selves wan-anted in applying the appropriate remedy wheilii- 
ever a wrong could he shown to exist, and because the same 
judicatures administered both law and equity. Some legal 
fictions may, however, be instanced. An heir Is held to bo 
the same person with his ancestor to the effect of making 
him liable for the ancestor's debts ; and imprisonment for 
debt proceeded on the assumption that the debtor was a 
rebel, who refused to pay tho debt in contempt of the order 
of his sovereign to do so. 

FreUS. SeeFic;. 

FIDDLS is the native English name for the chief of 
stringed iustruments. It has given way in our times to 
tho Italian variety of tho same word, VioniN. The Old 
English Jidele or Jithele is tho same word as the Old 
French vidlc and the Italian viola, Violvuo is merely 
a hinoll viola. It seems regrettable that the tme English 
word is by so many (from sheer ignorance) thought to 
be a vulgarism. The ultimate derivation is from vitula^ 
tho Low Latin namo of tho fiddle, and the pure Latin 
name of a calf ; and tho connection between the two 
seems to arise from the music and the meat alike con- 
tributing to a merry-making. Viiulari was to hold a feast. 

FZDEZCOMBCZSBUBI. in the Boman law, was some- 
thing given by will or codicil, not directly to tbe person 
beneficially interested in it, but to some other person, with 
a request that he will transfer it to the party for whom it 
was intended. The person thus intrusted was called hoere$ 
fiduciariug^ and the person for whom it was intended 
hareg Jideicommgsarius, It was necessaiy that an heir 
(hares, in the Roman sense) should be named, or no 
propei’ty could be transmitted to tho fideioommissarius. 
(Gains, ii. 248, &c.) Originally it entirely depended on 
the good faith of the tmstee (fiduciarius) whether he 
performed the will of the testator or not; bnt in the time 
of Augustus tbe rights of tbe fideieommissarins ^ rere de- 
ckred legal, and Sie consuls had jurisdiction in these 
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matters. Afterwards praators were expressly appointed, 
under the name of Pnetores fideicommissarii, to take 
cognizance of such thists, but the consuls still retained 
their jurisdiction also. In the provinces the governors 
(pnesides) took oognizanQe of fideicommisso. (Ulpian, 
Frag.” 25, 1!2.) FmeicommiBsa, or trusts, of specific 
things, became gradually assimilated as to their qualities 
and incidents la legacies, and were even employed for the 
purpose of establishing a particnlar order of succession, 
tlins affording the earliest iUustration of entails. 

F HiF . See Feudal System. 

WXKLD, in heraldry, is the surface of the shield, the 
charges being represented upon the evenly-coloured field. 
Tho colour of the field is of course an important distinc- 
tion in coats of arms. 

FZSLB, JOHN (1782-1837), a musical composer of 
griiit chaim, is often known as ** Russian Field," from the 
length of his stay in Russia. He died at Moscow. Field 
was the son of a London musician, who made him practise so 
hard at the pianoforte tliat he ran away from homo, and 
only returned from sheer want. Ho became salesman 
ill Clcmcnti's pianoforte shop, and received lessons from 
dementi. Although ho speedily became a most accom- 
plished performer, denionti kept him as a salesman and 
took him in that capacity to Russia; where, however, 
FicUrs playing of his own compositions so charmed the 
lovers of music that ho was induced to stay, 1804. He 
never left Russia, except on fiying visits to London and 
other groat cities. It is to be feared that he became 
habitually inieiiiperato towards the close of his life. He 
lay at Haples in the public hospital in 1833 for many 
months, quite neglected, destitute, and very ill ; a Russian 
family found him there and took him hack to Russia, but 
he never recovered health or spirits. Field's exquisitely 
charming Nocturnes were far more tho basis of Chopin’s 
masterpieces (especially ns Field played them, with addi^d 
embellishments of his own) than lovers of Chopin at all 
times like to acknowledge. Tliey arc, if possible, inoro 
admired to-day than ever before. 

FIELDTARB (Turdus pilaris) is a European bird of 
tho Thbush family. This bird is of a grayish colour, the 
feathers being tipped with a dark spot: the throat and 
breast are of a light brown colour, tho tail ncai'ly black, and 
the under parts white. It arrives in Britain from the north of 
J^mrope in October, and remains until tho following spring. 
Besides England it visits in the winter the rest of Europe 
and Westom Asia ; its extreme southern limit is Northern 
Africa. It breeds in the forests of Norway, Sweden, and 
Russia, and occasionally in some parts of Germany. Tho 
fieldfare roosts in trees, leaving for the fields at early 
dawn in small flocks or coveys, its flight being easy but 
not rapid, and its movements graceful. Its food consists 
of hawthorn and other berries, worms, insects, seeds, and 
grains. The fieldfare is the most gregarious of all thrushes, 
a ^rgo number building their nests in society, usually in 
fir and spruce trees. It is easily tamed, and sings well 
in captivity. 

FIBUDXNO, ANTONY VANDYKS COPLXY* 

usually called Copley Fielding (1787-1855), was a land- 
scape painter in water colonrs of considerable merit, 
espcoially successfnl in delineating Sussex scenery, both 
the undnlating South Downs and the Channel Sea, Ho 
rose to be president of the Water-Colour Society. He died 
at Worthing, admittedly at tho head of his branch of his 
profession at tlio time of his death, and as much beloved 
as admired. 

FlBU>lNO, HSNHY, bom 22nd April, 1707, was 
the eon of General Edmund Fielding, a descendant of the 
earls of Denbigh. Being designed for tho bar, ho was 
removed from Eton to the University of Leyden, but aoon 
returned Jo London, plunged into the dissipation of the 
metropolis, and as a means of support, between 1727 and 


1786, produced eighteen comedies and farces for the stage, 
few of which are now known or read. 

About the year 1786 Fielding married, and in three 
years afterwards entered himself at the Temple, to pre- 
pare for the bar. At tho usual time ho was called ; but 
gout, the consequence of his early dissipation, rendered it 
impossible for him to practise with regularity sufficient to 
insure success. Some time afterwards the publication of 
Richardson’s novel of Pamela *’ gave him an opportunity 
of entering upon an employment which ho found preferable 
to the study of law. He wrote as a satire on Pamela ** 
the history of her brother, Joseph Andrews;" but the 
author visibly warms with his subject, and draws char- 
acters which perhaps none but he could have drawn in any 
case, and not oven he himself had he kept his primary 
object distinctly in view. 

After the publication of “ Joseph Andrews,” in 1742, 
Fielding wrote his play, “Tho Wedding Day,” and a 
tract called “Tho Journey from this World ter the Next,” 
which was followed by “Jonathan Wild.” The rebellion 
of 1745 induced Fielding to take the direction of a paper 
called the Trut Patriot^ directed against the Jacobite 
party, and in support of tho Hanoverian succession. 
This, with other publications of the same kind, at last 
obtained him a small pension and the place of justice of 
I the peace for Middlesex and Westminster, which he is 
said to have owed to the inlinenco of Lord Lyttelton. 

Amidst tho laborious duties of a magistrate and pam- 
phleteer, for Fielding was both at onco, he contrived to pro- 
duce “Tom Junes "a novel which for graphic description, 
originality of characters, and interest of the tale, has been 
and ever will bo hold in the very highest admiration. The 
publication of “Tom Jones” was followed by somo works 
on the Poor Laws. He also wrote a charge to the grand 
jury of Middlesex and some law tracts. 

“ Amelia ” was Fielding's last important work. It was 
published in 1751, soon after which he was attacked by 
dropsy, jaundice, and asthma, and, when all remedies had 
been tried in vain, a change of climate was proposed by his 
physicians. He left England for Lisbon, 2Gth June, 1754, 
and died there in October of the same year, aged forty- 
seven, leaving a widow and four children. 

Fielding 1ms been styled, with perfect justice, the father 
of the English novel. Sir Walter Scott observes that 
Itichardson by no means succeeded in escaping from the 
trammels of the French romance. But in Fielding’s 
works we find tho most perfect delineations of Individ^ 
character — Squire Western, Tom Jones himself, Allwortby, 
and perhaps, above all, Amelia and Mr. Abraham Adams, 
are portraits which proclaim their own truth. Unhappily 
his works are all disfigured by occasional coarseness. 

FTmVMABBHAL, a military dignity confon’ed on 
such commanders of armies as are distinguished by their 
high personal rank or suporior talents. 

The maruchaux de camp, in tho old French service, 
wore charged with the duty of arranging tho encampment 
and providing subsistence for the troops. From the title 
borne by ibis class of general officers is derived that of 
field-marshal in the German armies, and we have adopted 
the title from the German. When unemployed a field- 
marshal in tho Englisli army has no higher pay than any 
other genera] ; but if commander of an army he receives 
£16 8s. 6d a day for staff pay, while a general lias but 
£9 9s. 6d. The equivalent rank in the navy is that of 
A dmiral of t he Fle et. 

FISLB-OFFIGEB, an officer In the army above the 
rank of captain, as a major or colonel, competent to com- 
mand a whole battalion. 

Fl'ZU FA'CXAB or FX. FA. See Exeoutiom ox 
Civil Pboobss. • 

FXB80UE, the ancient Pmula, a considerable city of 
Etruria, now a small though celebrated village of Genti^ 
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Italy in the province of Florence, on a precipitonsly steep 
hill commanding; a fine view of the Vol d'Arno, 4 miles 
N.E. of Florence. The population in 1881 was 18,888. The 
face of the hill is cut into a gradation of narrow terraces, 
inclosed in a trellis of vines, and faced with loose stone ' 
walls. It has a cathedral, a seminary, and numerous | 
country houses belonging to the citizeim of Floi-enee. It 
is first noticed by Polybins in his account of tlie early wars 
between the Gauls and the Romans. It was the head- 
quarters of Catiline, who retired thither after the discovery 
of hie conspiracy. Near it, in 405, was fought the last 
great battle gained by the Romans iu Italy, iu which- 
Stilicho defeated Radagaisus and the Hnns. In 1010 the 
Florentines dismantled and ruined Ficsole, and enlarged 
their own city with some of its materials ; but the ruins of 
a few of its ancient buildings are still visible, particularly 
those of its Ftniscan walls, and of on amphitheatre sup- 
posed to be of Roman origin. 

Ill still later times the vicinity has gained fresh interest, 
for here, between the town and Florence, stood the monas- 
tery numbering among its brethren the celebrated painter 
Fra Angelico. Near its site is the villa where Walter 
Savage Laudor lived several years, and the -villa Mozzi, 
the favourite palace of Lorenzo the Magnificent. 

FiFjfi, a very small flute, giving acute piercing sounds. 
It is an octave higher than the flato, and in compass com- 
prises two octaves, from D on the fourth line of the treble 
clef to I) above in altiasimo. It is made in several keys, 
the nominal I) being respectively F, Bl?, and Kt?. It is a great 
favourite in the English army and navy, and many bands 
are composed of these instruments and small side-drnms. 
In the infantry there is a fifor to each company, and a life- 
major to each battalion. 

FlFBSHIBlh a county of Scotland, is bpnnded S. by 
the Frith of Forth, E. by the North Sea, N. by the Fritli 
of Tay, and \V. by Clackmannan, Perth, and Kinross. The 
greatest length, N.E. to S.W., is 44 miles; the greatest 
breadth, N.W. to S.K., 18 miles. The area is 513 square 
miles, or 328,427 acres, of which more than four-fifths are 
arable and pasture land, and the remainder hills, moors, 
woods, &c. The population in 1881 was 171,931. 

The county is one of the most pleasant and best eulti- 
vated in Scotland, and no other has a larger number of 
gentlemen’s seats. The soil is of various kinds. In the 
most fertile districts it consists principally of a rich loam ; 
in the poorer tracts it is mostly a wet clay, resting on a 
cold bed of till. A level tract of deep, rich, and very 
fertile loam extends from east to west along the whole 
southern side, varying in width from 3 miles to 1 mile 
from the shore of the Frith of Forth, 'rhere are in other 
parts very rich tracts of land, especially the valley of tlio 
Eden, which is sometimes called the Howe (hollow) of 
Fife and sometimes Strath Eden. The climate is dry, 
healthy, and mild on the Forth, but the valleys in the north 
are much exposed to the full sweep of the east and north- 
east gale^ 

Fifeshire is watered by numerous streams, of which the 
chief are the Eden and the Leven. The first rises in 
the Lomonds, and after a course of 20 miles falls into 
St, Andrews Bay. The latter issues from Iy<)ch Leven in 
Kinross, and has a course of about 14 miles, discharging 
into the Pritli of Forth at the town of Leven. Fresh 
springs are fonnd in almost every field. There are lakes or 
'^locbs at Leven, Fitty, and Lindores. The extensive water 
boundary gives the county many excellent ports and small 
harbours, from which steam communication is kept up 
with Edinburgh, Dundee, Perth, and other places. Most 
of the chief towns of the county are linked together by 
railways. 

Th^ county, in a geological point of view, is one of the 
most interesting in Scotland. It is rich in organic remains ; 
coal and limestone also of the best description are fonnd in 


abundance in almost every part of the county south of 
the Eden, but they ara not found in the upper division, 
north of this river. The collieries are numerous, and some 
are very extensive and employ a large number of hands. 
Limestone quarries are numerous ^ various parts of the 
southern district. Ironstone is plentifully obtained in 
several parts of the coal-fields, especially near Dysart, and 
in the parish of Balgonie. I.iead-mines hift'e been worked 
in the Lomond Hills. Freestone, whinstone, and many of 
the primitive rocks are abundantly met with. There are 
beds of rich marl, brick-clay, and peat Gems are some- 
times picked up in the beds of the rivei'S. 

There are a few patches of natural wood in Fife. The 
plantations are numerous, and the timber in them, which 
is mostly aged and valuable, consists of ash, elm, beech, 
fir of different kinds, limes, chestnut, sycamore, and oak. 
Gardens are nnmerons, but orchards are rare. Mgs'- of 
the indigenous and other animals of Britain, wild and tame, 
are found in this county. The farms are from 50 to 
500 acres, and are generally h!t on a nineteen years’ lease. 
They are for the most part vei*y well managed, great im- 
provements having been introduced during the present 
century, both in the farm and cottage buildings and in the 
system of farming. Lime is chiefly obtained for manur- 
ing purposes. The area under cultivation in 1886 was 
250,000 acres, or about five-sixths of the whole county. 
The number of acros devoted to corn was 84,000; to 
green crops, 45,000; to clover and artificial grasses, 
64,000 ; and 55,000 were permanent pasture. 

The county has been long distinguished for the excellence 
of Its breed of black cattle, largo numbers of which are 
B«»nt to England. The shii**p are chiefly of the Cheviot 
breed. The number of cattle in the county in 1884 was 
40,000, and of sheep 80,000. 

Small breweries and distilleries for the nmimfacture of 
malt liqnor and spirits ; flour and pot-barley mills ; salt, 
coal, tan, soap, and brick and tile works — ^are amoufe the 
industrial establishments of the county. But the linen 
manufacture is by far the largest; it employs a great 
number of hands, who spin and weave flax into damasks, 
diapers, checks, ticks, coarse sheeting, and many other 
kinds of linen fabrics. Plaids and blankets are also made 
to some extent, and the iron manufactnro has assumed 
somewhat considerable dimensions. There are fisheries 
of salmon, cod, tnrbot, haddock, &.c., off the coasts. 

Fifeshire contains thirteen royal and parliamentary 
burghs and sixty-three parishes. The county returns two 
members to Parliament, the St. Andrews district one, the 
Kirkcaldy district one, and Dunfermline and Inverkeithing 
are included in Stirling district, which returns one. The 
number of voters on the county register is 17,627. The 
chief town is Gnpar. 

UistnTff and Antiquities , — Prior to the eleventh cen- 
tury this district was cither the property or wholly under 
the jurisdiction of the powerful thanes of Fife, who |^oro 
the family title of Macduff. 

The county contains a great number of ancient edifices, 
once the dwellings of powerful uobles, but now either 
fallen or falling into decay. Some of these ruins are truly 
magnificent, and are striking monuments of the taste and 
opulence of the feudal and monkish ages. In the town of 
St. Andrews the remains of several superb structures are 
still to bo seen. In Dunfermline, too, there are vestiges of 
some ancient buildings of great extent and magnificence. 
Near Newburgh are the venerable ruins of the abbey of 
Lindores. Th<e large palace or castle of Falkland, a seat 
of the Maednffs, is particularly worthy of notice ; the south 
front is yet entire, and partly inhabited. The cross of 
Mugdrum and tlie cross of Macduff on the Ochil Hills, the 
abbeys of Inchcolm and Balmerino, the priory of Pitten- 
weem, the palace at Falkland, Beaton's T^cr, near 
Monimail, the castles and towers of Rosythe, Loch Orr, 
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iSeafield, Ravenscraig, Macduff, Craig Hall, Tarvet, Balgonie 
and Bolwearie, are among the antiquarian remains of the 
county. 

In this connty have been found a large number of ancient 
romaiiia, including vostiges of the prehistoric natives, the 
Caledonian and Pictislf inhabitants, and of tlicir Roman and 
Danish invaders, such as canoes, ancient military forts and 
mounds of eiicsj^mpmcnt, groups of Draidical stones, cairns, 
tnmuli, barrows, stono-coi^s, Celtic sepulchral urns, spear 
and arrow heads of flint, swords and battle-axes of brass 
^ and bell-inotal, crosses, fonts, beads, Roman and other 
coins, weapons, &c. 

FIFTEENinSt in music, is the interval of the double 
octave, Interval.] TJio fifteenth stop, in organs, 
is a range of pipes, tuned two octavos (i.e. the interval of 
a fifteenth) higher than the diapasons. 

piFTBENTHS, in the middle ages, was the name of 
a lax or tribute imposed upon the various towns of tlie 
whole country for the maintenance of the state. It was 
so called because it was the fifteenth part of what tiie 
town or city was anciently valued at. 

FIFTH, in music. See Interval. 

FIFTH MONARCHY MEN» a sect of religionists 
whose distinguishing tenet was a belief in the near coming 
of a fifth universal monarchy, of which Jesus Christ was 
to be the head, while the saints, under his personal sove- 
reignty, should possess the earth. They appeared in England 
about 1G54 ; and in IGGO, a few months after the Restora- 


tion, they broke out into a serious tumult in London under 
their leader Venner, in which many of them lost their 
lives, some being killed by the military, and others after- 
wards oxeented. 


FIO (Ficus), a largo genus of plants belonging to the 
UirricACEiR, having the flowers, both male and female, 
mixed indiscriminately on the 


inside of a fleshy receptacle, 
which is so concave that its 
edges are drawn together into 
A narrow opening. This is 
illustrated by the common eat- 
able fig, the receptacle of Ftcut 
Carica, which, although resem- 
bling a fruit as simple ns a goose- 
berry, is in fiict a collection of a 
large number of minute unisexual 
fiow'ers growing on a succulent 
base; at its apex will bo found 
the narrow opening where the 



edges of the receptacle are drawn 
together, and wlien its interior 
is laid hare the flowers aro seen 


Flower Receptacle of 
the Fig. 


closely packed over its surface, divided from each otlier 
by soft, cohmrloBS, bristle-like bracts or scales. What 
are called the seeds in the ripe fig are the pericarps, each 
of which contains a single seed. 

The number of species of Ficus is very considerable, 



Sycamore-llg Tree (Ficus 8ycomoTus% 


perhaps as great as that of any arborescent genus. Tlicy the thick delightful shade cast by their leafy heads. They 
are all either tropical or inhabitants of warm countries, arc specially remarkable for throwing out roots from their 
Some are small plants creeping upon the surface of rocks branches, which, after they have readied the ground and 
and walls, or clinging to the trunks of tmes like ivy ; established themselves there, increase rapidly In diameter, 
others are among the largest trees in the forest. All produce other branches, and thus contribute to extend an 
travellers in the woods of South America speak of the individual over a considerable space of ground. Th% well- 
noble asnect of the fig-trees (meaning species of Ficus not known Banyan is an instance of tliis peculiar habit. The 
of the emtivated sort), of their ^gantlc dimensions, and of species abound in a milky jnice containing caoutchouc. 
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Although the fruit of Ficus Carica and some others is 
eatable, yet the whole genus abounds in an acrid, liighljr 
dangerous principle, diffused among tlic milky secretion. 
This is perceptible even in the common 6g, whose milk 
produces a burning sensation on the tongue and throat ; 
but when the fruit of that species is ripe, the acridity is 
destroyed by the chemical elements entering into now com- 
binations. In some species it is so concentrated that they 
ai'o among the most virulent of poisons. Ficus toxicarutt 
a Sumatra species, derives its name from this circumstance, 
in which many inoi'e equally participate. 

Ficus Sycomorus (the sycamore 6g) is a large tree 
found in Egypt, where it is planted extensively by the 
roadside, notir villages, and on the sea-coast, for the sake 
of the shelter of its very widely spreading branches. The 
Arabs call it Djummeiz. Furskilhl states that its head 
is often 40 yoi-ds in diameter. The 6gs ore sweet and 
delicate, and eaten by the Egyptians. 

Ficus dastica (the Indian caoutchouc tree) is now a 
common tree in the hothouses of this country. It in- 
habits the mountains which bound tlie province of Silliet 
on the north, w'herc it grows to the size of a European 
sycamore, and is called Kasmecr. It is chiefly found in 
the chasms of rocks and over the declivities of mountains, 
among decompdsed rocks and vegetuhlo matter. It pro- 
duces when wounded a great abundance of milk, which 
yields about one-third of its weight of caoutchouc. Old 
trees yield a richer juice than young ones. The milk is 
extracted by ineiHions made across the bark down tu the 
w'ood, at a distance of about u foot from each other all 
round tlie trunk or branch up to the top of the tree, and 
the higher the more abundant is the fluid. 

Ficus religiosa (the Peepul tree) is a liu*g(j tree common 
ill every part of India, especially near houses, where it is 
planted for the sake of its extensive dai’k giutcful shade. 
It is hold in superstitious veneration by the Hindus, be- 
cause their deity Vishnu is fabled to have been born under 
its branches. Silkworms prefer the leaves next to those 
of the mulberry. 

Ficus Carica (the common fig) Is a small tree with 
rough, lobed, deciduous leaves, naturally inhabiting the 
temperate parts of Asia, and now commonly cultivated in 
Europe for the sake of its fruits. 

In the fertile islands of the Modit(3rrancan, in Spiun, 
Italy, and Greece, and even so far north as the south of 
rrance, the fruit is so well ripened us to form a valuable 
article of exportation in a dried state. The fruit is grown 
with some success even in the southern and milder parts 
of England, but it is seldom found in the northern ports or 
in Scotland, except under gloss. 

The most approved methods of propagating fig-trees are 
either by layers or cnttlngs ; and the former method is 
generally profciTed, hocanse the plants at the end of the 
season are stronger and more fit to be planted out where 
they 01*0 intended to grow. Trees raised from layers 
generally come into bearing the second year. Grafting 
succeeds upon these trees as well as upon any other, but 
it is almost unnecessary and seldom practised. Before 
the trees arc planted the ground should be well drained, 
and made from 2} to B feet deep, with a mixture of 
good friable loom and decayed dung. Miller remarks that 
“ fig-trees hear the greatest quantity of well-flavoured fruit 
when grown upon chalky laud where there has been a foot 
or more of a gentle loamy soil on the top.” 

To protect the plants in winter in this country the com- 
mon practice is to stick yews, spruce-fir branches, or fern 
leaves among the branches of the fig upon the wall. Where 
anything can be used for protection which can conveniently 
he removed in fine mild weatlier, it will he found of greater 
utility^ than having the branches covered up from tho com- 
mencement of winter until the end of spring. 

The fig-tree is vbry apt to throw off its fruit before it 


ripens, and various methods have been suggested to pre- 
vent this. In tho Levant, to insure a cropi the process of 
caprification is resorted to. Caprificatioii has always been 
a matter of such interest, from a practical as well as a 
botanical point of view, that it may be well briefly to refer 
to what is known on the subject, and espedally to the 
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latest Investigations by Count Solms-Laubach, professor 
of botany at Gfittingen IJerhunft^ Domssticaiion^ und 
Verbi^eitung des geicdnlichen Feigenbaums, 1882). The 
ancients distinguished two kinds of fig-trees — (1), a culti- 
vated vm*ioty of eatable figs, sukon of the Greeks, of 
the Romans, our fig ; (2), an uneatable wild fig, cultivated 



Branch of the Fig-tree (FYeiit Oarka). 

for a special purpose, the erineos of the Greeks, caprificiu 
of tho Romans, profico of the Neapolitans, onr capriiig. 

Linnmns considered the fig and oaprifig to be respectively 
the fomale and male of polygamonsly dicecions spooies, and 
this opinion is also held by Fritz MttUer in an article in 
Kosmos^ 1882. 

In the caprifig the tissue of the receptacle remuns hard 
and milky, even when the fruit is ripe, or it softras imper- 
fectly, and dries up without any formation of sugar. It 
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produces three crops of fruH in the year — (1), the fomites, 
which develop in August, and ripen in September (the 
viammoni of the Neapolitans) ; (2), the cratitives, wUch 
appear while the mammoni are still hanging, remain through 
the winter, and ripen ^'n May (the mamme of the Neapoli- 
tans) ; (8) the orni, which shoot forth in May (jtrqfichi). 

The fig bears two crops, but usually only tlie summer crop 
ripens. The ri^eptacles are without male flowers, or have in 
exceptional cases a few deformed males. Still there are 
varieties which have both male and female flowers. 

I In the caprifig there are female as well as mide, the 
latter occupying a small space just within the mouth of 
the receptacle. When the stigmas are mature, the male 
flowers are still in a very early stage of their development, 
and very rarely is any seed produced. The male flowers of the 
caprifig fertilize the female flowers of the fig. This opera- 
tiAi is known as caprifieation, and the way in which it is 
effected by means of insects is one of the most complicated 
and perfect instances of mutual adaptation that natmal 
selection has attained in this direction. 

When the profichi are ripe, in June, small gnat-like 
insects (Jila$tophaga uromorum) pass out through the 
narrow opening at the top of the profichi, and become 
dusted with pollen as they escape. This insect undergoes 
its transformations in the three crops of fruit produced by 
the caprifig. Tho females enter the profichi. and lay an 
egg in the single ovule of every ovary. A gall-formation 
is produced, and tho ovule develops into an imperfect 
seed. Branches of the capnfig are placed on fig-trees, or 
a few trees of the caprifig are planted in the fig orchards. 
The insects pass from the caprifigs to the figs and fertilize 
them, but are unable to deposit their eggs within the in- 
tegumenta of the ovule. When the seed is sown some of 
the plants raised are the pure caprifig, while others are a 
variety of fig. 

I'he quantity of figs annually imported into the United 
Kingdom varies from 75,000 to 100,000 cwts., more than 
three-fourths of the whole being received from Asiatic 
Turkey. 

FZG'AROf a celebrated dramatic creation Introduced by 
Beaumarchais into his comedies Lo Barbicr do Seville,*’ 
“Le Manage do Figaro,” and “ La M6re Coupabic,” which at 
once became popular as an embodiment of amusing knavciy. 
Tho character has formed tho subject of operas by Muzaii 
and Rossini, and the word has been used as a titlo by a populai* 
Pai'isian journal founded in 1854, and which still holds a 
leading position. There is also a London Figaro. The 
name is said to be derived from an old Italian and Spanish 
word meaning a wigmakcr. 

FZGBTINO FZ8H. See Betta. 

FlG-SBBUi (Pyrula) is a genus of molluscs belong- 
ing to the class Gasteropoda and family Muricidas. 
The shell is spiral or pear-shaped (hence the generic name), 
the columella smooth, the spire short, and the outer lip 
generally thin. The canal of the shell is long and straight. 
The opercnlnm is absent in the typical species ; when pre- 
sent it is of an ovate figure, small in size and acute or claw- 
shaped. The head is elongated and conical, and bears 
very small tentacles. I'ho foot is simple in front. Thirty- 
nine species of this genus have been described. Their 
distribution is extensive and oliiefly subtropical— -from 
China, Australia, Ceylon, Western America, and the West 
Indies. Fossil species occur in Europe. Many species are 
of considerable size, as Pyrula patula^ which Uvos on tho 
mud-banks of Panama, and is eaten. 

FZGmB'&A8»a town of Spain, near tho N.£. extremity 
of tho kingdom, on the road between Perpignan and Barce- 
lona, 71 ndles N.N.E. of the latter. It is a long straggling 
town, situated in the middle of a plmn on which an abund- 
ance of olive-trees and rice are grown. It has a parish 
churob, lAveral convents, and an hospital. Population, 8000. 
About 8 furlongs W.N.W. of the town is the citadel or 


castle of San Fernando, constructed at an immense cost 
about the middle of the last century, and reckoned one of 
the finest fortresses in Europe. Its form is an irregular 
pentagon; the walls are of freestone, and vwy thick; tho 
moats deep and wide; its ramparts, magazines, stables, 
cellars, barracks, and hospital are defended by a casemate ; 
and the firm bare rock on which it is built bus been turned 
to so great advantage that it is said trenches can scarcely 
be opened on any side, the ground being everywhere stony. 
It will serve as an entrenched camp for from 1 G,000 to 
17,000 men. It has, however, been several times cap- 
turod — in fact so often that the saying arose that in war 
time it belongs to the French and in peace to the Spaniards. 

FIGITHB, in geometry, a finite space which has a 
boundary in every direction. The figure of a space is 
the notion we receive from observing its boundary. 

Figure, in music, is a pattern of accompaniment, as 
for instance a varitity of grouping into which tho notes of 
the accompanying chords are thrown to support the melody ; 
or tho melody itself may be made up of repetitions of a 
figure. 

In a broader sense a figure is any definitely marked 
group of notes, whether repeated or not repeated, and 
every melody is in this sense made op of phrasolets or 
figuies. The mtioning first given, however, is tho usual 
musical meaning of figure. An excellent example of a 
most striking figure cai*ricd through an entire accompani- 
ment would bo the pizzicato accompaniment to the serenade 
ill “ Don Giovanni.” 

FZGUZIB OF TRB BARTH. The first conception 
wo know as having been held of the figure of the earth was 
that of Thales tho Greek philosopher (born r.c. 636). He 
held that it was a flat plane fioating in water (tho ocean). 
Anaxagoras (born ii.c, 699), the friend of Pericles, who 
first taught in Greece that lunar eclipses were caused by 
the shadow of tlie earth falling on tho moon, yet, strangely 
enough, quite failed to perceive the significance of tho in- 
variably circular form of the slmdow. It is not till Aris- 
totle’s time (born u.c. 860) that wo find tho true doctrine 
held. Aristotle was the first to give proofs of it. He enu- 
merated the two following as the chief proofs:— In travel- 
ling south the pole lowers in the heavens, and new stars 
appear southwards never before scon ; the shadow of the 
earth on the moon is always circular, although both sun 
and moon are moving, and hence many different outlines 
of the earth must have been brought into play. To these 
we commonly add the fact of ships being scon *‘hull down” 
at sea, as if they had gone over a hill ; and the fact that 
we cun travel round the globe by continuing in any given 
direction. 

The Bedford Level test (agreed upon as snltablo to de- 
cide a wager of £1000) was a singularly conclusive ouo. 
There are two bridges 6 miles apart there, the canal flow- 
ing level beneath tlicm. A telescope was set up on one 
bridge and a disc on tho other, each 10 feet above tho 
water; and midway in a line between them a pole carrying 
another disc was fixed in tho bed of the canal, so that the 
disc was also 10 feet above the water. Now, if the surface 
of the water be flat, evidently the middle disc would exactly 
cover the further one; but if the earth be round, and there- 
fore also tho water round, tho middle disc would be (in tho 
usual earth-measurement) apparently 6 feet above the fur- 
ther disc. This proved on trial to be actually the case, so 
that the £1000 was paid over. The loR<*.r ever after main- 
tained that tho fact was not proved, but he stood alone in 
his opinion. 

Mr. K. A. Proctor has added a number of furtbor proofs 
of tho earth’s rotundity (^Knowledge, vol. iv., 1888), 
from among which we select the following;— Observe a 
distant shore across a stretch of water, and you will see 
the edge or horizon of the water quite sharp, while the 
shore beyond is misty from distance. If examined by a 
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telescope the horizon of the water will be found to require 
a very much nearer focus than that of the shore be- 
yond, plainly showing that you are looking at the snminit 
of a hill of water which is far nearer to you than the in- 
visible water laving the foot of the cliff miles away. Or 
observe through a telescope the top yards of a very distant 
ship, all the rest of whi<^ is cunc(?alpd behind the hill of 
water, and as the ship on which you stand pitches slightly, 
the yards of the distant ship will be seen to rise and fall 
above the watery horizon as if pitching in a startling man- 
ner. Of course any real pitching of that ship would be 
reduced to a very slight motion by the great distance. Or 
finally, wlicn travelling in a tram-car, or a railway carriage 
on the continental model, along a very long stretch of straight 
railway, look from the end platform at the metals, and then 
by stooping, bring the horizon nearer. The metals, which 
fit first converged as at A, will now rather appear as at B. 


A 1 / B 

Ton can see furtlier over the “hill,” in fact, when yon stand 
upright. If the earth were not ronnd it is manifest that 
this result would be impossible. It is assumed that the 
railway is level in this observation. 

But these considerations only show that the earth is 
round. It is clearly im])rohable that the earth should be 
u true sphere, because of its rotation, since the enormous 
centrifugal force exerted on the equator could not be with- 
out an effect. Accordingly Newton, assuming for the sake 
of argument that the earth had a fluidity homogeneous 
thi'oughout, calculated that in those circumstances llic 
polar diameter would bo to the equator as 229 to 2B0; 
that tho equator would bulge as 1 in 2«-i0. 

In the article Base Link it was shown how actual 
measurements of the earth ore taken ; and by such actmil 
measures the following results, among others, have been 
gained. The length of a degi'cc in the following places 
varies in English feet as under 


Feet. 

India at lat. 12°, 362,956 

India “ 16°, 363,044 

Franco « 46°, 364,572 

England “ 52°, 364,961 

Russia “ 56°, 865,291 

Sweden “ 66°, 365,744 


So that the nearer the equator we get tho shorter is the 
degree of latitude, which is according to the theory 
arrived at above, and indicates a quicker curve or outward 
bulge at tliat part. 

Calculations founded on a loi'ge number of such data, 
together with a consideration of the phenomena of Pre- 
cession and of Nutation, lead the best observers to sot 
down tlie eortli’s diameter as under — 

Feet. 

Mean equatorial diameter, . . • 41,848,880 
Mean polar diameter, .... 41,708,710 

^ut further, the equatorial diameter itself is not a circle. 
The earth is not only orange-shaped, fiattened at the poles, 
but it is like a squeezed orange. Two equatorial diameters 
were shown to exist by Captain Clark {Royal Society's 
Transactions^ 1880):— 

Feet. 

Equatorial diom.tcr I., . • • . 41,852,864 
IJquatorial diameter II., .... 41,843,096 

That is to say, tho equatorial diameter piercing the earth 
14° 23' east of Greenwich (and emerging on the oiiposite 


side, of course, at 165° 87' west of Greenwich) is 2 miles 
longer than that at right angles to it. 

FIGURED BASS, sometimes cMled by old-fashioned 
people Thorough Baas^ is a kind of musical shorthand, 
expressing a chord very simply by the figure of its interval 
or intervals from the bass. 

Tho common chord (or the note, its Third and its Fifth) 
is usually left unfigured, or if absolutely nedbssary to figure 
it, it bears tho figures or 5 or 8 if only one of the intervals 
calls for mention. The first inversion of this, J, is usually 
figured simply 6. The second inversion, J, is always so > 
figured. 

Sevenths (tho note, its Third, Fifth, and Seventh) are 
figured simply 7, unless it is uecessaiy to call attention to 
the 5 or to the 8. Tho inversions of the Seventh are 
figured {, and % respectively, the 3 being omitted from 
the first usually, and the 6 from the two last. ^ 

Ninths are figured J to distinguish them from suspended 
ninths (which are figured 9 8) ; and Elevenths and Thir- 
teenths usually have the exact intervals of the chord 
figured, os these arc so variable. 

A line drawn over two bass notes means that the chord 
indicated for the first is to bo continued against tho second. 
The sign ^ or ^ standing by itself over a bass note applies to 
the Third of the chord ; and any accidental maybe used before 
a figure, changing the corresponding note just as it would 
do if used in tho stave. Or a line drawn through tho 
figure if slanting upwards indicates that tluit note is to 
be sliarpened, and if slanting downwards that it is to bo 
flattened. Two sets of figures over one bass note indicato 
two chords as being desired to that note. Exercises in 
harmony (chord-writing) are always given in figured 
bass. The following example is from Professor Mac- 
farren’s “Harmony”; — 


98 

7 67 

« # 
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It might be Uius answered:- 



In this way, with a line of bass accompanying a melody, 
a composer may rapidly sketch out whole movements ; and 
much of HandeFs work, and work of his time, exists 
only in this form. The exact Figure of the accompani- 
ment and position of the notes in the chords was loft to 
the skill and fancy of tho accompanist. 

Dr. Day suggested a great improvement in figuring. 
This consists in referring tho chord always to its root 
position, but indicating its inversion by the letters ABC, 
&c., A being the root position, B the first inversion, &c. 
Without going into exact detail, the principle of Day’s 
alteration might be indicated by thus altering the figuring 
of the above — 


98 » 

' ...LI 

Tlie object of Dr. Day was to render it absolutely clear 
wbat chord was desired, which, under the usual ihothod, is 
not always the case. For example, the first inversion of a 
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Ninth and the root position of a Seventh would alike bear 
tlio tigure 7, and the student would posyibly bo uncertain 
as to which chord ho was required to write. Dr. Day, 
however, would figure the one and the other avoiding 
all possible coufuslou.* 

FIGURXS, in the sense of digits, is asserted by Dr. 
Brewer (•‘ Dic^onaiy of Phrase and Fable ”) to be nothing 
more than a translation of tlic Latin, fingers having been 
corrupted to figgera^ and hence confused with figures or 
forms (Latin ^/fr/ura). However this may bo, certainly the 
* Latin word digitus, used for the symbols of number, is 
simply the Latin for finger. Its origin is manifest. One 
finger held up, I, stood for one, two fingers, II, made two, 
so III for tliree, and lilt for four. The liand was of course 
five, and as the thumb and tlic closed fingers made two 
diverging lines like the Latin letter V, this symbol repre- 
sented the digit five. Then one hand and one over, VI, 
gave six; one band and two over, VI T, seven; so also VI 1 1, 
eight, and VI III, nine. Then two “ hands” placed with ver- 
tices together gave twicc-five, X, ton. Fiiiullyall these finger- 
signs or digits being firmly grasped, it occurred to some 
one to reverse some of the arrangements. Thus, since VI 
meant | added to V, why not, by placing the I on the otlier 
side of the V, indicate that it was to be taken from V? 
Thus we get IV for I II I, and IX for Vllll, and the confnKion 
of HO many strokes is obviated. But the device is very 
clumsy. It is also used as XL for forty (ten less than L, 
fifty), and XC for ninety (ten less than C, a hundixid). 
Thtj worst arrangement, however, is LIX, LIV, &c., for 
fifty-nine, fifty-four, for these would logically mean fifty 
and one and ten, t.e. sixty-oue, &c. 

Fl'Jl. FSBJEfi. or VITX ISLANDS, the most re- 
cently acquired colonial possession of Great Britain, are a 
group in the South Pacific Ocean, lying between lat. 15** 
80' and 20° 30' S. and Ion. 177° E. and 178° W., and 
extending over an ocean area of about 40,000 square miles. 
They were discovered in l(i4C by Tasman, the Dutch 
navigator. There are iogetber 300 islands and Islets, 
about eighty of which are inliabited, with a population 
which, previous to the ravages of measles In 1875, num- 
bered 150,000. The population in 1881 was 124,002. 
Two of the islands only are of considerable size, namely, 
Viti Leva (Great Fiji), and Vanua Leva (Great Land). 
The former measures 90 miles from E. to W. and 50 from 
N. to S., and has 4470 square miles. It contains the capi- 
tal, Snvtt. The latter is 100 miles long, with an average 
breadth of 25 miles, and an area of 2486 square miles. 
The highest mountains are on Viti Leva, and reach an 
elevation of 4000 to 5000 feet. On Vanua Leva are five 
hot springs, the temperature of which is from 200° to 210°. 
The natives boil their yams in them in fifteen minutes. 
All the islands are girt with coral reefs, and are therefore 
rather dangerous of access, but within these there are 
excellent harbours. The greater part of the surface is 
undulating or hilly, and the soil, a deep yellow loam well 
watered, is exceedingly fertile. Scarcely an acre is to bo 
met with that might not bo cultivated or converted into 
pasture. The chief vegetable products are the bread-fruit 
tree, the banana, plantain, and cocoa-nut, of each of which 
there are several varieties. Tlie tea-plant, caraway, nut- 
meg, sugar-cane, arrow-root, capsicum, sarsaparilla, and 
pino-applo flourish. The priuci|>al articles cultivated are 
sea-island cotton, coffee, sugar, and tobacco, and of each 
of these there is a considerable and increasing production, 
only limited by the want of labour. The country is well 
watered by rivers and streanfs. 

The geological formation shows that the islands liave 
been subjected at various times to volcanic action, and 
earthquakes are occasionally felt. Malachite, antimony, 
graphit^and a little gold and iron sand are found. The 
species of mammalia ore few, and tlio land birds consist of 
forty-one species— seventeen peculiar to the islands. 


The country is fairly healthy, intermittent fevers, the 
Bcom'ge of so many tropical regions, being rare, and zymotic 
diseases unknown. An epidemic of measles, however, 
broke out in 1876, during which upwards of 40,000 
Fijian natives died. The disease is supposed to have been 
curried to the islands by a vessel from Sydney. Fiji is a 
place where a European can work, if ho is not afraid of 
using himself up; but the climate is subtropical, and 
tlie resemblance to the Manritius much greater than to 
New Zfuiland. The mean temperature during five years 
was 79*1°, the maximum being 97*7°, and the minimum 
68*.5°; while the rainfall in a recent year was 251*57 
inches, or eight limes the average London rainfall. Bain 
falls throughout the year, being most abundant from October 
to April. 

The natives consist of two races: the almost black 
Papuan or Melanesian stock, fierce, finely-grown, acute, 
and not destitute of arts, which spreads tlirongh Sumatra, 
Borneo, New Guinea, New Hebrides, and New Zealand, 
The other race is the gentler, brown-skinned Polynesian. 
To theso mnst bt^ added, In some numbers, hybridized 
descendants of the two. 

It has been estimated that 103,000 out of the 124,002 
pcrs{)n8 rejwcsenting the entire population of the colony, 
aie Wesleyans. Members of the Church of England num- 
ber 1900 only, and Koman Catholics 9000. The “un- 
known and heathen” portion of the population are 
reckoned at only 11,000. The Wesleyan missionaries are 
said to have 1200 chapels and other ])laces of worship ; 
the Homan Catholic, 60. There is no eccleHinsticnl establish- 
ment, the churches being supported entirely by voluntary 
coiitributions. 

Fiji was notorious in former times for the cannibalism 
of its inhabitants. Not only prisoners of war and crews of 
wrecked vessels, but persons of tlie same tribe and vlllago, 
were clubbed and eaten. Up to the year 1854 some of 
the native chiefs kept regular human breeding establish- 
ments, and the ovens at Bau for cooking human flesh Wei's 
scarcely ever allowed to get cold. Uiidnuntcd by this, 
however, British Wesleyan missionaries went to Fiji in 
1834, and their labours were attended with most remark- 
able success. Cannibalism was soon a thing of the past, 
and as stated above 100,000 of tho natives are now 
members of the Wesleyan Church. 

Previous to 1849 the islands appear to have been 
governed by chiefs who were to a great extent independent 
of any central authority. In that year, owing to some 
alleged losses inflicted on American citizens, a very heavy 
indemnity was exacted, and the fact of the principal chief 
of Ban being made responsible for its collection and pay- 
ment led to his being recognized as “ Tui Viti,” or king of 
Fiji. Subsequently the king found himself embarrassed 
by the contentious of the white settlers, of whom there 
were about 2000, and in 1857 he expressed a strong wish 
to cede the islands to England. Tho British government, 
however, although urged to acceptance by Mr. Pritchard 
the consul, declined. In 1860 another offer of cession 
was made, but, on the report of Colonel Smytlie, was again 
declined. An attempt to carry out a constitutional govern- 
ment, assisted by ministens chosen from the white popula- 
tion, resulted in confusion and financial cmbaiTassincnt. 
Oil a renewed offer of cession in 1878 commissioiiers were 
sent out, who found the po})ulatiou unanimously in favour 
of annexation, and they reported that it was both feasible 
and prudent. The Australian colonies were so strongly in 
favour of adopting tho islands Hiat they offered to share 
between them whatever the administrative expenses might 
be beyond tlio Fijian revenue. Tho British govemment 
accordingly decided to yield to the wishes expressed, and 
in 1874 Sir H. Bobinson, governor of New SouthTWales, * 
accepted the unconditional transfer of these beautiful 
islands to the sovereignty of the queen. The terrible 
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plague of measles which succeeded was a most unfortunate I 
inauguration of our rule. Since then the commerce of the 
colony has made rapid strides, the revenue and expenditure 
being each about £100,000 per annum. | 

Until Fiji was annexed there was no British depot 
coaling station or place of refuge throughout tho whole 
7000 miles of sea interval between Britisli Columbia and 
Now South Wales. The Sandwich Islands are practically 
American, tho French arc established in New Caledonia, 
and sound policy rendered it advisable that there should bo 
an English maritime station on the great Pacific highway. 

FlXiAMlSNT, in botany, tho part of the stamens which 
bears the antiicr. It is sometimes long and slender, hence 
its name. In some ])lantK it is nearly or altogether absent, 
and is not nnfrcquently flat and broad. See Stamkn. 

FEhA'RlA. See Guinea-worm. 

FDjRSRT* the fruit of a variety of Cort/lut A vellanaj 
or Hazki.. TJie tenn was originally applied to those 
kinds of nuts which have very long husks, but owing to 
the nninbor of varieties that have been obtained this dis- 
tinction, which was never scientific, appears to be nearly 
disregarded, and nnt and filbert arc almost synonymous 
terms, excepting that the wild uncultivated fruit, and 
those varieties which most nearly approach it, arc never 
called filberts. The cob-nut is a prolific variety. 

About Maidstone, and in other parts of Kent, the 
management of tho filbert is hotter understood than in 
most parts of this country, and us the soil and other cir- 
cumstances seem to suit its growth immense quantities 
are grown for the London market. Tin* filbert is a monoe- 
cious plant, liaviug its male organs in one flower and its 
female in another; and it is a good plan to plant unpruned 
hazels among the cultivated filberts, in order that im- 
pregnation may bo efleeted, as in the caprificatlon of tho 
fig. See Fertilization. 

Great quantities of filberts are rendered useless by bedng 
attacked by the nut weevil (^Balminun nucuni\ which per- 
forates the nut ill its young state, and deposits its egg ; in 
a few days the maggot is hatched, and tliun feeds upon the 
kernel. Some recommend the trees to be shaken in June 
or July, when tho insect makes its appearance; but no 
remedy is known which can bo said to bo cflectual. 

In order to preserve filberts in a fresh and plump state, 
it is only necessury to prevent tlicir parting with their j 
moisture by evaporation. Burying them in heaps in the 
earth, putting them in earthen jai’s in a wine-cellar, cover- 
ing them with dry sand, are all very good plans, and many 
others equally efficient will suggest themselves. 

FILSt a steel instrument having flat or curved surfaces 
BO notched or serrated as to produce a scries of fine teeth ; 
or cutting edges, which are employed for the abrasion of j 
metal, ivory, wood, &c, A file is distinguished from a , 
“ rasp,” which is used for working in wood, born, &c., by ! 
the fact that its teeth ai’c produced by a cutting edge 
which extends across the file, while those of the rasp are 
produced by a pointed instrument. Files are said to be 
ttitigle cut when their teeth are wholly arranged in parallel 
lines extending across the file at any angle to its length, 
and to be dmihlt cut when the first series of teeth are 
<T08scd by a second at a different angle. Files are com- 
monly made of cast-stecl forged into bars of tho required 
size, and these bars are cut into pieces suitable for 
making one file each, which arc heated in a forge fire, and 
then wrought to the required shape on an anvil by two 
men, one of whom superintends the work, while the other 
acts as general assistant. 

The next operation upon the blanks which arc to ho 
converted into files is that of softening or lightening, to 
render the steel capable of being cut with the toothing 
. instruiBcuts. This is effected by a gradual heating and a 
gradual cooling. The surface is then rendered fiat and 
smooth, either by filing or by grinding. 


The cutting of the teeth is usually performed by work- 
men sitting astride upon a board or saddle-shaped seat, in 
fnmt of a bench, upon which is fixed a kind of small anvil. 
I.iaying the blank file across the anvil, the cutter secures 
it from moving by a strap which paaves over each end and 
under his feet, like the stirrup of tho shoemaker. Ho then 
takes in his left hand a veiy carefully ground chisel, made 
of the best steel, and in his right a pcc^iliarly shaped 
hammer. If the file be flat, or have one or moro flat sur- 
faces, the operator places the steel chisel upon it at a 
particular angle or inclination, usually about 12° or 14° < 
from the perpendicular, and witli one blow of tho hammer 
cuts an indentation or furrow completely across its face, 
from side to side, and then moves the chisel to the requisite 
positions for making other similar and parallel cuts. If it 
be a half-round file, as a straight-edged chisel is still used, 
a number of small cuts arc necessary to extend across fne 
file from edge to edge. So minute are these cuts in some 
kinds of fihis, that in a file about 10 inches long, flat on 
one side and round on tlie other, there are more than 
20,000 cuts, each made with a separate blow of the hammer, 
and the cutting-tool being shifted after each blow. If tho 
file Is flat and both sides have to be cut, the teeth made on 
one surface are prot(‘cted by placing a plate of pewter be- 
tween the file and the anvil. Files of a triangular shape 
are supported in grooves of lead. 

Several highly ingenious machines have been contrived 
for superseding the tedious operation of file-cutting by 
band ; but partly from prejudice, and partly from the real 
difficulty of the problem to be solved, band laliour is still 
chiefly employed in England, though machinery is exten- 
sively UB(‘d in America. The objection to machine-cut files is 
the great regularity of the teeth so produced, which repeat 
and exaggerate any imperfection or inequality. The irre- 
gularity ill band-cut files prevents this, and the newest 
file-cutting machines imitate this irregularity more or^lcss 
successfully. 

After tho files have been cut the steel is brought to a 
state of great hardness. This is efleeted in various ways, 
according to the purpose to which tho file is to be applied ; 
they are generally coated with a sort of temporary varnish, 
then heated in a stove, and then suddenly cooled by a 
plunge into cold water or brine. In some cases they have 
to be removed before the cooling process is complete, in 
order that they may bo straightened by pressure ; they 
are then cooled in oil. After liardening the files are 
scoured, washed, dried, and tested. 

FILS-FISH and TBIGGEB-FISB arc names given 
to s]iecics of Balistidro, a family of fishes belonging to the 
order Plkctoonatiii. This order is intoraiodiate in 
point of structure between tho bony and tho cartilaginous 
fishes ; for the skeleton ossifies very slowly, and is never 
entirely complete ; the vertebrfo are few in number, and 
the ribs in particular usually veinain imperfect throughout 
tho whole period of life. 

The file-fishes are particularly distinguished by Uio 
vertical compression of the body, by having eight incisor- 
like teeth arranged in a single row in each jaw, and by 
having their body covered with small scalc-like or rough 
plates. They have two dorsal fins. The firet dorsal is 
composed of powerful spines, tho first of which is stout 
and roughened in front like a file; in the typical file-fishes 
(Balistcs), os will be seen fretn tho cut, it is followed 
by one or two small spines, which act as triggers to fix it 
in an erect position, and when disengaged allow it to fall 
liack into a groove. The second dorsM fin is large, soft, or 
without spines, and placed opposite to an anal fin of similar 
structure. The ventral fin is quite mdimeutary or entirely 
absent, reaching its highest development in the genus 
Triacanthus, where it is formed of a pair of strong movable 
spines joined to the pelvis. The intestinal canal ^ largo* 
but without caeca, and the air-bladder of considerable size* 



FILEY. 


471 


FILTER. • 


These fish abound in all the seas of the torrid zone, where 
they swim on the surface of the water, particularly in the 
neighbourhood of rocky coasts and coral reefs, feeding 
wiUi avidity upon the polyps of the reefs, and shining with 
the most brilliant and varied colours. They also feed on 
molluscs, chiselling a hole with thoir teeth into the shells, 
in this way doing great injury to the pearl-fisheries. The 


Dacca, for the embroidering of muslins and silks ; ffofhoo, 
for caps, and for covering the handles of chowries; iulnmh^ 
for turbans, slippers, and liookali-snakes ; and 6ooiun, for 
gold laco and brocades. For some of tln*se pui poses it is 
not strictly wire, but gold thread ; that is, silk covcsred with 
silver, and then with gold. The ancient Etruscans and the 
Irish of the eleventh and twelfth centuries brought the art 
to great perfection. Fili- 




gi-ee work is sometimes called 
Maltese worky much of it 
being done in Malta. This 
manufacture is also carried on 
in Italy, Albania, the Ionian 
Islands, and many parts of 
Greece. 

FlLZPB'Pl, ALESSAN- 
DRO. See lloTridfiLLi. 

FIL'LAN, ST., a Scottish 
ecclesiastic, probably of Uie 
eighth century, who had a 
e.linrch at Strathfillan (which 
takes its name from St. Fillan), 
in Perthshire. A monastery 
(ledical(‘d to St. Fillan was 
erc‘ctcd or restored at Strath- 
iillan, in the fourteenth cen- 
tury, with the assistance of 
King Robert Bnice, who at< 
tributed his victory at Ban- 
nockburn to the possession of 
a relic (an arm bone) of the 
saint. Another relic (the silver 


Gilded Flle-flsh. 

species of the genus Balistes are easily distinguished by 
the rhumboidal foim of the small scale* like movable plates 
with which their body is covered, disposed in regular rows, 
and merely touching at their edges, and thus giving the 
whole body the appearance of being divided into so many 
regular compartments. 


head of a crosier), «fhich was 
long supposed to possess mir- 
aeulous powers. Is now prescTved in tho National Museum 
of the Society of Antiquaries of Scotland* 

FIL'LBT, a flat rectangular moulding, of very frequent 
occurrence in architecture. It is used to terminate or 
divide other mouldings, ns in tho cavetio, which is sur- 
mounted with a iillct, and in tlie fintings of columns. 


In the genus Monneanthus tho body is covered with which are divided by a fillet, Tho fillet is much used in 
small thickly-set spines, of forms varying with the species, entablatures, 

and occasionally resembling in fineness and closeness the FZLLIBUSTERS. See Buccanekus. 


pile of velvet. Two species of the genus Balistes, ex)mmon 
in tlie Atlantic, are sometimes captured on British coasts. 

FIL'EY, a village and favourite w'at^ring-plnee of 
England, in the county of York, >vith a station on the 
Hull and Scarborough Railway, 7 miles from the latter 
place, and 217 from Loudon. It has a fast-increasing 


FXL'TER. a strainer 'used in chemical operations for 
rendering fluids transparent by separating the suspended 
impurities whiclj make them turbid, or for separating and 
washing the precipitates resulting from chemical analysis. 

The simplest filters arc made of unsized paper; and 
these arc used cither spread out upon cloth stretched 


popularity as a watering-place, scjveral good hotels, good 
water-works, and is well drained. The neighbourhood is 
full of interest, especially to geologists. On some sunken 
rocks wliich project to the south, and are visible only at 
low water and spring tides, there is a rude building, which 
is supposed to be of Roman date, Filey having been the 
Tortus Felix of Ptolemy. Population in 1881, 2337, 
Fni'IGREE (Lat. filrnty a thread, and ffrantm, a 
griun), an ornamental kind of work, in gold or silver, which 
has the appearance of threads or grains — the filaments 
being braided and festooned in different ways, according to 
the taste or skill of the artist. In India the, art is exten- 
sively practised ; and the articles usually made in gold and 
silver filigree are brooches, earrings, bracelets, caskets, 
small boxes, groups of fiowers, chains, Ac. But the design 
best adapted for displaying the delicacy and beauty of fili- 
gree is that of a leaf. The apparatus used in the art is 
extremely simple, consisting merely of a few small crucibles, 
apiece of bamboo for a blowpipe, small hammers for flatten- 
ing the wire, and sets of forceps for interweaving it. The 
gold and silver wire made by the Hindus for this and other 
purpoi^s is of vai'icd character, according to the purposes 
for which it is intended ; thus the goolahatoon is made at 


upon a wooden frame, or folded and placed in funnels, and 
having consequently the form of an inverted cone. They 
are either single or double, according to the purposes to 
which they arc to bo applied. In some filters tlie paper is 
made into a pulp and mixed with the liquid to be filtered. 
Various forms of filter are employed for tlie purpose of 
filtering water, cither for drinking or culinary purposes. 
These filters generally depend upon passing w’ater through 
sand or small pebbles and charcoal, and sometimes through 
solid porous blocks of compressed carbon. Loam and clay 
are also used ; but charcoal, especially that obtained from 
burning bones, is much more efficacious, and is now generally 
adopted for removing organic matter from drinking water. 
A filter of animal charcoal will render porter colourless; it 
will also remove from water some of the poisonous alkaloids. 
It is well known that the Thames and other river waters, 
though they contain but little saline matter iii solution, 
are frequently turbid, owing to mechanical admixture of 
earthy matter, which the filters in question are well cal- 
culated to remove, so as to render the. water, though not 
so agreeable as spring water for drinking on account of it% 
flatness, yet well adapted for other purposes. Air-filters 
are applied to the outlets of sewers and other openiuga 
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from which poisonouB gases issue, and aro found to render 
the air pure and inodorous. Tlicse are usually fonned of I 
large pieces of wood cliarcoal. Charcoal r(‘S])irators arc 
small air-filters of the same kind applied to the mouth. 

Intermittent filtration is applied to the oxidation of 
sewage by allowing it to percolate for some time tlmmgh 
a filter of earth, which is periodically allowed to rest, and 
becomes reoxidized by exposure to the air. 

Cotton wool, pyroxiliu, asbestos, powdered glass, mag- 
nesia, are all employed as filtering media. 

Filter-presB, — This aiipnratus is largely used in many 
manufactories for separating fine solids from liquids. Tt 
assists filtration by ajiplying hydraulic pressure; the filter- 
ing cloths are contained between horizoiitui plates, and the 
liquid to bo filtered is pumped into the centre of the cloths. 
The hydro-extractor is another method of assisting filtra- 
tion. In this apparatus, of great use in sugar refineries, 
and where crystals have to he separated from the mother 
liquor, the filter, a wire cage, is revolved on a firm axis at 
a high rate of speed, and llie liquid thrown out by centri- 
fugal force, the crystals being retained in the revolving cage. 

FZK WHALE. See 

FINABLE, the c(nicertcd piece of music by which the 
acts of an opera cducludc ; the last movement of a sym- 
phony. concerto, &c. 

FINANCE, a term used to express llie art of dealing 
with money matters. In the plural it is often used for 
money itself, sometiines with reference to private wealth, 
hut oftener, and more properly, to the puldic funds. There 
is a special connection between finar'*«i and taxation ; 
lienee in Belgium there is a iiiiiiister ut iinuin>.e, also in 
France, Austria, Germany, and other countries, correspond- 
ing with our chancellor of the exchequer. Many statesmen 
have been called eminent financiers — as Necker and Fould 
in Franco, and Pitt and Gladstone in England — from their 
ability to adjust national taxation and expenditure. Tlie 
comptroller cf finance for the time being has to eount the 
cost cf, and raise the funds for, any war in wliicli the state 
may bo involved. Ifo has further to impose and repeal 
taxes. Turgot said that finance was the art of plucking 
the fowl without making it cry. Iiulin*et taxation is im- 
posed on this principle ; and tliongh taxes so raised are 
more easily collected, and less felt by the tax-jiaycrs, than 
direct ones, yet wlien unduly assessed they are found to 
prejudicially affect the trade and wealth of nations. 

FINCH is a name apjdied to many birds of the order 
Passkrrs and division Conirostres. TJie word fineli, 
which appears in German as Jink^ is derived from the call- 
note of the chaffinch, which resembles tlus sound of the 
syllable Jink or pink. The chafiincli is even now known 
in some parts of England by the names pink, spliik, and 
twink. The word finch has come, however, to have a very 
much extended meaning. Besides occurring as the last 
syllable of the popular names <jf many well-known little 
birds, as bullfinch, chaffinch, greenfinch, Ijawfiuch, it is 
used to denote the large family of Passorine birds with 
conical bills, called by ornithologists Fringillidas, Tlie 
limits of this family are very uncertain. By some natural- 
ists it is so extended os to embrace tlie whole suborder 
Conirostres ; others remove not only the taimgers, weaver- 
birds, and larks, hut also the crossbills and buntings. See 
FnisoiTiLiiMi:. 

^ FINDING, LAW OF. Tlie finder of lost property is 
the owner of it against all the world exe.ept the original 
owner; hut the owner may reclaim it from the finder 
at any time, and the latter is bound to use every means 
within his power to discover the former. If lie knows 
the owner, or there are circumstances which, if lie choose 
to profit by them, would lead him to the owner, a conver- 
sion of (the property to his own use is accounted larceny 
or theft. In the case of Merry v. Green, Baron Parke 
thus explained the law— “If the finder knows who the 


owner of the lost chattel is, or if, from any moi-k upon it 
or Ihe circumstances under which it is found, the owner 
could be reasonably ascertained, then the fraudulent ap- 
propriation, animo farandi^ constitutes a larceny. Tinder 
this head fall the cases where the fi«der of a pocket-book 
with bank-notes in it, with a name on them, converts them 
to his own use ; or a hackney-coachman, who abstracts tho 
contents of a parcel which has been left in conch by a 
passenger whom ho could easily ascertain ; or a tailor, who 
finds and applies to his own use a pocket-book in a coat 
sent to him fur repairs by a customer whom ho must know ; 
nil these have been held to be cases of larceny.** Tho 
finder has all tho rights of action of an owner, either to 
rc?covcr possession of it, or damages for loss of or injury to it. 
Upon restoring the lost i>roperty tho finder may demand 
from tlie owner all his expenses incurred in keeping and 
preserving it, and in some instances may make a fiirthfcr 
charge for compensation for care and reward. Tho Scotch 
law appears to be the same (sec McKinnon, 26th May, 
18fi3; 4 Irving, SOW). Witli respect to the law as to 
treasure trove sec TieiiAsuiiE Tkovk. 

FINE ART. In tlie article Art it is pointed out 
that a conveiiieiiL distinction is drawn between the useful 
arts, which subseiwo the preservation of life, and the fine 
arts, which minister to its higher enjoyment. But the dis- 
tinction must not be held to imply a difference ; for who 
would maintain that cookery cannot be nnule to cull up 
n\stlietic feelings, or wlio would deny that a sonata of 
Beethoven e.mulncns, by the stir and rouse of the mind, to 
the aetnal inereaso of vitality in a properly constituted 
listener ? In fact every useful art has its fine-ni*t side, and 
every fine m‘t has its useful side, 

'I’lic end of the fine arts and their characteristics aro 
very definite. For a work to partake of the cliaracter of 
liiii' art it must address itself to one of tho two ajstlietic 
senses, tho eye or the oar ; and it must have as its eiid^io 
arouse tho aesthetic emotion, namely, tho delight at the ])nr- 
eoptlon of the Buhlime or beautiful. Further, a w*ork of 
ai t (by which term a work of fine art is always understood ) 
will possess three remarkable characteristics. It aims at 
pleasure, it avoids all disagn'cablc accompaniments, and it 
possesses in some sense universality. The whole world 
may enjoy a picture, a statue, a poem, or a symphony so 
fiu* as tho works themselves arc concerned — they an.* 
uiiivoTsal. Tho whole world could not enjoy a house 
(except ai'cbitecturnlly, that is, on its fine-art side), nor a 
fortune, nor a dinner. These are pleasant, and have possibly 
no disagreeable associations (though that is unlikely), but 
they are restricted and selfish, and therefore unaesthotie. 
At the same time the representation of things which are 
sensual or selfish (restricted) in tbcmselvcB, is artistic. So 
with tho sensual muscular delight of a cricket match ; it 
takes on a fine-art character wlien it is beheld as a beauti- 
ful spectacle by the critical onlooker. The second criterion, 
tho avoidance of disagreeable feelings, as fatigue, &c., is 
then fulfilled; and the third criterion is also fulfilled by 
the newly-gainod character of universality, since, while 
only thirteen men can play at once, thousands may look on. 

Tho rivalry of the two senses to which line art appeals 
is never-ending. Music appeals to tho one, painting (with 
sculpture) to the other ; and to tlio end of time some men 
will be more moved by painting, others by music. Music 
is peculiar in that it creates its own medium, and is only 
appreeiated In actual motion, while the lone is yet vibrat- 
ing (or of course, in the memory of that motion) ; while 
painting is limited to delineation of some distinct fact, and 
to one instant of past time. Further, paiuting hi tho 
hands of the greatest artists can call up emotions or states 
of the mind, and this apart from any stoiy told in the 
picture by expressive figures or faces, since it is to be 
accomplished in landscape. To name one example, MTumer 
can make his spectator gay or sad by tho mere play of 
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coloui*. But what is occasionally accomplished in painting 
is the veiy home of music. Unable to depict, definite 
objects like paintings it is able to arouse witii tbo gi'eatost 
accuracy mental states. A whole audience slnUl bo made 
to yibrate with one cowitnon emotion, though perhaps hardly 
two shall think of the same dcHiiito cause of that emotion. 
The feelings a “southerly wind and a cloudy sky” raise 
in the mind of the huntsman, the sight of his beloved 
liastcniiig to meet him in the mind of the lover, the sight 
of crowded benches and hushed attention in the mind of 
the orator, closely rescnihlo each other. It is in tbo power 
of iniiMic to set the huntsman, the lover, and the onitor 
aflame at a pitch of glad suspense all with the self-same 
inspiring strains. If as in the song, definite ideas be used, 
the poem is robed by music in its appro]»riate emotional 
colour ; and this is an effect of the same class as that of 
tlfo emotion-causing landscape alluded to above. Given the 
tree or thti poem, and tlie colour or the phrase of tone 
sets the critic in the proper frame of mind for seeing it at 
its beat, the tone (for tijc generality of men) being by far 
the more accurate and vigorous of the two. 

Harmony of tones, repose and purity, symmotiy of 
form, variety in uuity, an exquisite fitness and order, 
and adaptation of menus to ends, as well as a power of 
suggesting more than appears — an imaginative power — are 
Jill essentials in every work of fine art. The latter quality 
]mshcd to excess yields the sublime iu art — the sublime of 
]n)wer, the sublime of space, the sublime of time. All 
tljcse attributes are finely combined by Buskin, in his 
“ Modern Painters,” into a sort of ndigion of the beautiful, 
liilinity, he says, is a type of the divine incomprehensibility; 
unity is the tyjie of the divine comprehensiveness ; repose 
is the type of the divine permanence ; symmetry that of 
the divine justice; purity that of the divine energy; 
moderation that of the divine government by law. 

The importance of the curve in form and in colour 
(gradation of tiuts), and the closely corresponding rising 
and falling of musical tones, and their waxing and waning, 
lies ill the suggestion of infinity which they convey. 
Straight lines and level tints, simple liariiiom't's and even 
sounds, ore valuable only (or in greatest part) as the foils 
to throw up the higher beauty of the curve. 

Tlio foregoing remarks will be found to apply to every 
fine art, though they have been chiefly drawn from the 
consideration of painting and music. The principal fine 
arts are these: — Music; painting, sculpture, architecture; 
poetry, romance, drama; oratory, acting, dancing. The 
grace of manners is also fairly to bo called a fine art, but 
it is compounded of some elements of several of the others, 
rather than having any distinctive character of its own. 

The moral influence of fine art is twofold. Firstly, it 
refines and elevates the mind in a manner not attainable 
)>y any other agency ; it lifts a man out of himself, and 
sets him for the time above all petty cares of the world. 
The auditor of a play of Shakspeare lives for the moment 
a life upon a higher plane than that of his every-day exist- 
ence, and if ho is thoughtful he will be compelled to strive 
to render this elevation, or some approach to it, permanent 
in action. Bnt secondly, fine art has an enervating in- 
fluence which is sometimes disastrous. A man who lives 
only to feast upon tlie drama is a nseloss creature in actual 
life; overgreat indulgence in the creations of the brain 
unfits for the active business of the world. It is a mental 
opium-eating. Away from his study the poet often seems 
beneath the level of the general intelligence; the anecdotes 
of the mistakes and follicr of artists absorbed in their 
dream-clouds are countless, and should be instructive. The 
disastrous result of nations abandoning the actual fur the 
ideal, instead of using the ideal to elevate and ennoble the 
actual, stands recorded in history. 

FlKSi OF LAin>S, one of the modes of conveying 
lands and hereditaments by matter of record. It was so 


called because it put an end (Lat, jinii) not only to the 
actual suit o'f whiuli it was tbo conclusion, but also to all 
other suits and controversies concerning the same matter. 
Divested of its tcclmicaliticB,afino may be described to have 
been an amicable composition or agreement of a suit, either 
actual or fictitious, by leave of the king or his justices, 
whereby the lands hi question become, or arc acknowledged 
to be. the riglit of one of the parties. 

A fine was principally Uhcd as llie mode of conveying 
the estates of married women, and renouncing their right 
to dower, as a means of barring estates tail, and remainders 
and reversions dependent upon other estates, and also for tho 
pui-pose of strengthening defective titles. 

By tho 3 and 4 Will. IV. c. 74, fines were abolished, and 
provision mjide for tho conveyance of the interests of married 
W'omen in land, with the coiienrrcnce of their hnslmnds, 
and after being examined to ascertain if they arc acting 
volnntttrily. 

Tho phrase is unknown in Scotch law, as tho procedure 
is unnecessary. When all having interest agree, defects in 
titles to laud can ho cured by executing and recording tho 
appropriat(5 deed ; and the direct remedy afforded by tho 
action of dfiv.lamlor does away with all necessity for fic- 
titious suits. 

FINXtS among our early English kings were very 
favourite punishnicmts. There was an appropriate fine 
for almost every offence, called hut^ as bet.\vcen man and 
man, or wite^ as between a subject and the king. Tims 
the hot fc»r a wound an inch long in the face was 3jf. (laws 
of Ethel hert). and for tho loss of an ear 30^. Murder 
even was redeeuiahhj by paying to the relatives of tho 
murdered man a Wicuaiin), varying in value with tho rank 
of the victim, A man who refused to pay either hot or 
wile became nn outlaw, and they who were injared took 
their remedy in whatever way they found possible. 

Norman sovi>reigns filled their coilers sometimes with 
fines, not continiijg themselves to tho use of fines merely 
as punishments, as their predecessors ; and the charters 
therefore are full of provisions against excessive levying of 
fines by the king — Henry l.\s Charter of Liberties 
(1100), Magna Carta (1216), the Statute of Westminster 
(1275), &c. 

But the Tudors were tho. greatest fillers, and Henry VII. 
was the worst of all. He nut only filled his cxeliequcr, but 
he aided his set paqiosc of w'cakening the great nobles by 
his hoavy^ fines. For iiistaiiee, having passed a law against 
the keeping of a largo body of turbulent retainers, who 
perpetuated tho strife of the Wars of the Roses, he visited 
the Earl of Oxford ; and upon the carl assembling a body 
of men in his livery to do hononr to tho king, he was mot 
by the fine of £15,000, an enormous sum in those days. 
See Kmpson and 1 )uj>ley. 

Tho Stuaits, parodists of the great Tudors, all whoso 
faults they imitated without one of their virtues, did not 
fail to iinjirove upon these models; consequently James 
I., by menus of the Star Chamber, extorted very great 
sums indeed; and Charles I. went still further, fining 
I.ord Salisbury £20,000, Lord Westmoreland £10,000, 
and Sir Christopher Hatton £12,000 for trespassing on 
the royal forests, &c, 

FIN'GAL* When Maepherson foiTucd his “ Poems of 
Ossian ” on the basis of old Irish and Scotch Gaelic tradi- 
tions, he changed the name of the Gaelic hero from Finn 
or Find to Fingal, and his kingdom from Ireland to Mor- 
ven iu Scotland. Tho Finn of tradition was tlie Rig or 
king of tho Leinster Finns or Fknians jnst before historio 
times, and is said to have resided at a dun or fort at Alm- 
hain, the present Hill of Allen, in tho county of Kildare. 
Tliat snch a chief as Finn had a real existence is very 
probable, bat his tnio history is lost in the myths and* 
legends that have surrounded liis name. 

FINGER. Bee Hand. 
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FINGBB-BOARD. This is the name f;ivcn to the 
front part of the neck of a violin or of u puitar, &c., 
whereon the iinf'crs press in “ stoppinji;” the strings. The 
cflcct of pressinp the string against the finger-board is to 
shorten tlie sounding length of the string, and tlierefore 
to cause it to sound n higher note than when the whole 
length is vibrating. In this way, by “stopping” further 
and further from the nut, that is, nearer and nearer to the 
bridge, higher and higher notes arc obtained. 

The actual face of the neck is not used, because it would 
wear away, and also because tlie strings could only be 
stopped to where the neck joins the bod 3 \ An ebony finger- 
board is therefore glued on to the nock of the instniment, car- 
rying a little ridge or nut at the toj) so tliat the strings are 
lifted a little above it at starting, iu order that their vibra- 
tion may be free, and projecting considerably towards the 
bridge over tlie body of tlic instrument beyond the neck, 
in order that very high notes jnay bo produced. The 
finger-boards of violins, &c., nro smooth, Imt those of 
guitars and banjos liavo transv«‘rs(i frets to assist tlie 
player in producing the notes, an arrang(‘ment originating 
in the viol da gamba and other ancient viols. 

FINGERING is the name given to the mode of play- 
ing any music.U irtstrument in which the fingers lake part, 
so far as that part is concerned. 'I'hus wc get the linger- 
ing of the left Land as a most important branch in the 
playing of stringed instruments, and the fingering of flutes, 
obos, clarionets, and bassoons, in that of the “wood wind;” 
brass instruments with pistons, as cornets and some sorts 
of horns, demand gi*cat nttciition to the fingering; and 
finally, the organ and pianoforte require fingering alone to 
produce their tones. 

In the organ, so soon as the great levers struck by the 
fist liad become keys to be moved by the lingers, fingering 
beenmo possible; and long before the pianoforte was in- 
vented tlie width of key's liad been brought down to about 
an inch, so that an octave could he stretched with ease. 
But it is very curious to notice how late in the Jiistoiy of 
the keyboard the complete use of all the fingers occm*s. 
The thumb and little finger were but little used except in 
playing wide intervals or chords ; scales were uiiiversAlly 
performed, even down to 17()(t, with the first tliree fingers 
only. Wc meet with tlie following quaint question and 
answer in the fine old manual of Ainmcrbach (Leipzig, 
1671): “ But what are you to do with the thumb? You 
cannot let it stick up in the air ; and iu consequence it 
must rest on the wooden front rail of the keyboard. There 
it is both out of the way and docs not hang idle, and 
in addition it serves at least to support the hand.” It 
was Bach who first made use of all the fingers and the 
thumb, still passing the long fingers over one another 
occasionally, as in the older rnetliod. Uc perceived the 
immense advantage llic fit'xibility of the tliumb gave to 
rapid fingering; passing it under tlie hand, which then 
swings across and over it as on a fulerimi, we smoothly and 
instantly attJiin the grasp of another gnaip of notes; and 
this it was Baches merit to teach. The necessity for a new 
departure was evident ; for the system of tuning all keys 
alike [see Tkmwsuamknt], also due to this composer, 
brought the black keys into perpetual use, instead of their 
serving, as before, mostly as accidentals for the simpler keys. 
The key D| 7 , for instance, wbicli uses all five black notes, 
^as an impossible key before Bacli. Passing the long fingers 
over one another is now quite abandoned, all change of posi- 
tion, other than by leap, being accompli-sbed by tlie thumb. 

It is usual not to use the thumb on black notes too 
freely', the reason being evident when the bhnrtness of the 
tliumb is considered. In all systems of fingering the hand 
is kept as steady ns possible, and if the thiunh is used 
inucli upon the black notes the hand will be found to move 
backwards and forwal-ds and up and down. Without being 
pedantic in pushing the principle to extremes, the back 


of the hand should be kept at one level, moving smoothly 
to right or to left, and not in any other way, in long pas- 
sages of fingering. Nevertheless, in modem playing many 
passages occur when to adhere rigidly to this rule would 
he to court failure. c* 

In Eiiglund the fingering, when expressed by figures 
above the notes, is usually written X 12 3 4, the cross 
being for the thumb ; but on the Continent^ the fingering 
is 1 2 8 4 5, the thumb counting as the first digit. This 
makes the fingering of foreign editions a little difficult for 
English players to read. Some English writers have 
endeavoured to introduce the foreign fingering, but as yet 
with small success. 

FIN'IAL, the ornament of the point of a spire or pin- 
nacle ill Gothic ai'chitectnre. In fact, the iinial is the 
gathering up of the various lines of crockets or leaf-liko 
tufts of urnairamt decorating the edges or ribs of the spii'c, 
&c. The finial is iu essence a bunch of such leaves, for- 
mally arranged iu a group of threi; or four round a central 
stem, which rises from tlieir midst to form the apex of the 
construction. But starling from this form the infinite 
variety of Gothic arcliitecturo developed a number of very 
beautiful finials. Finials from Lincoln and from West- 
miuster Abbey will be found upon Plato 111. of Enolihh 
Cathedral Akciiitbcturk. 

After the degeneration of Gothic architecture the finial 
heearne a mere spike or point, or a ball, or a spike coming 
out of a hall, &c. These balls and spiked balls, on gate 
pf>sts or at the foot of a flight of steps, are common 
among us; but few consider that they are the fallen repre- 
sentatives of the graceful finial. 

FININGS. In brewing and other manufacturing 
operations a process of clarifying or clearing is sometimes 
required, for which some siibstanco capable of precipitating 
or raising to the surface certain impurities is employed 
under tlie name of fining. IsiuglasB, or the white of eggs, 
is most generally employed, and is made into finings by 
mixing it with beer or eider, stirring it until the isinglass 
is dissolved, straining through a sieve, and finally bringing 
it to a liquid stale by mixing with the same kind of beverage 
as that which is to bo fined. Malt liquors thus fined do 
not afterwards stand well on draught. Distillers or recti- 
fiers in clarifying gin and cordials use a fining composed 
of alum mixed either with carbonate of soda or salt of tartar 
and hot water. 

FINISTBRE or FINZSTERRE (^Maud's end”), a 
department of France, which comprehends the greater part 
of Basse Bretagne, is bounded N. by the English Chanm*!, 
K. by the deparlmcuts of Cutes du Nord and Morbihan, 
S. and W. by the Bay of Biscay and the ocean. It extends 
between 47° 44' and 48“ 47' N. lat., and between 8“ 22' 
and 4“ 60' W. Ion. Its greatest length from north to 
south is 78 miles, from east to west (>3 miles; but the 
average breadth does not exceed 44 miles. The area is 
2696 square miles, and the population in 1886 was 
707,820, A vast number of islands and rocky islets lie 
off the coast The most important of these are — Otmmni 
(lJ.shai]t), 13 miles from the mainland; the group of the 
Balances and the isle of Beniguet, which lie between 
Ouessant and the Cape St. Matthieu, at the entrance to 
Brest harbour; Sein, a low, barren, and rocky island, 
nearly two miles west of Cape Raz, inhabited by fisliermcn ; 
and tlie Ghnam, a p'onp of nine islands on the south 
coast, opposite Cape Trevignor. 

Tlie department presents to the sea a bold barrier of 
granite rocks, at the foot of which there are here and there 
extensive sands and beeches. The coast-lino measures 
above 3(i0 miles, reckoning nil its windings ; it is indented 
by a great number of bays and inlets, corresponding to an 
equal number of valleys or depressions in the land, ont of 
winch flow as many rivers or brooks. The largesM'if these 
inlets are on the west coast, forming the harbour and 
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roads of Brest, the Bay of Donarneness, famous for its 
pilchard fishery, and the Bay of Audierne. The coast is 
dangerous to mariners, and exposed to great storms fram 
the south-west. Lighthouses are built on all Ihe principal 
headlands. The intirior of the department is hilly ; two 
offshoots of the Armoric range cover a great pai‘t of the 
surface, namely, the Arree Mountains in the north and the 
Montagues ifoires in tlie south ; but they nowhere exceed 
1000 feet in height. The number of Druidical stones in 
this department is great. 

The rivers aro very numerous, but their conrso is short. 
Tlie most important arc— the Aulne, which flows from 
Cotes du Nord w'estward, past Chdteanneuf and Chdteau- 
lin ; from this last town to its entrance into Brest Hoads it 
is a tidal river, and navigable ; its principal feeders are the 
Kl^zt*, the Doufine, on the right bank, and the IIi^^e cm 
Alt* left: the Klorn, which also enters the Brest Hoads, 
and forms the harlninr of Landeriieau : the Oded, winch 
passes (hiimpcr, where it receives the Benodet, and becomes 
iiavignblc to its mouth in the Bay of Benodet : and the 
Kilt", which enters the south-eastern angle cd tliis de part- 
ment from that of Morhihan, rc'ceives the Isok or Isscilc* at 
Qnimperld, whence to its entrancci into the Bay of Biscay i 
it separates Morhilian from KinistCsre. The scenery along ‘ 
these rivers is exec'cdingly beautiful, and in most of them j 
there is good trout-lislnng. 

The best soils are near the coast or in the neighbourhood ; 
of tlic^ rivers. The old district of Leon, which forms the | 
western part of the avrondissement of Morlaix, is the best | 
soil ill all Bretagne ; bat the eastern part of the arroiidisse- j 
ment, which is ca]i(‘d Treguier, is poor and ill cultivated. 1 
The arrondissement of Brest comprises some very fertile • 
lauds ; a largo area is appropriated here to the growth of 
strawberries. With the exception of the canton of Pont 
rAbhd, which consists of excellent well-tilled soil, the i 
arrondissement of Quimper has but little good land. 'I'he 
arrondissement of (Juimperle is a pretty niid well-wooded 
countiy, but the soil is in general light. Tlie most unpro- . 
ductivti part is the arrondissement of Chdteaiilin, wliich 
consists almost entirely of vast moors and heaths. Here 
the people are for the most part shepherds and cattle- ' 
breeders. The cattle are all of the small Breton breed. • 
AltJiougb some advance has recently been made, modern i 
ini})ro\'ements in agriculture have not yet been generally i 
introdneed into Fiiiist&re, and the methods adopted in > 
some parts aro still very old-fashioned. Nevertheless, ! 
more wheat and rye arc produced than aro required for 
borne consumption. Barley, oats, buckwheat, great quan- 
tities of pease and beans (which form a large part of the 
food of the pasantry), and kitchen vegetables, aie also 
grown. Other objects of cultivation are flax, hemp, 
tobacco, and cider fniits. Besides the animals before 
mentioned, great numbers of excellent pigs arc bred. 
Bees and game (deer, partridges, &c.) are abundant. 
Eels, trout, salmon, lobsters, and oysters are plentiful; 
but the pilchard and unohovy fisheries along the coast 
afford the most profitable occupation to the Breton fisher- 
men. These fisheries, as in all similar circumstances, form 
an excellent nursery for the French navy, which draws its 
best seamen from Bretagne. 

Iron, coal, silver and lead, bismuth, and zinc mines are 
worked. An excellent stone, easily worked, and capable 
of resisting the action of the weather, is found at Daonlas 
and one or two other places near the Brest Hoads ; it is 
of a light green colour, and when worked presents the 
appearance of bronze. It is called Keraanton stone, and 
of it several churches in the department are built. Granite, 
marble, building stone, and slates are quarried; potters' 
clay, kaolin, and whetstones aro found. There arc cold 
mineral springs at various places in the department. The 
manufictnres consist of sailcloth, linen, soda, soap, seed, 
oil, candles, ropes, pottery, paper, leather, refined sugar, 


litharge, and tobacco. Shipbuilding is canied on at 
Brest, and^ in most of the large towns on the coast. 
The commerce of the department is composed of the 
various products already named, in addition to which may 
be mentioned wine, brandy, beer, cliceso, butter, salt, and 
colonial produce. 

The climate is damp and foggy ; the average number of 
ridny days in tlie year is 220 ; sometimes the rain falls, 
almost wiLliout cessation, for weeks together. Frost and 
snow are rare. Fine days are few, even in summer ; and 
in the same day one may experience the climate of the 
four seasons, so great is the variation of temperature. 
Sturms arc very frequent along the coasts, and nowhere 
in the world are the terrible sublimities of a raging sea 
S(‘en to gi'euter advantage than near the village and pro- 
montory of Peniiiarck; the sound of tlie waves dashing 
against the rooks is often heard to a distance of 12 or 18 
miles inland. 'J’he prevailing winds are the west, south- 
west, and north-west. 

The Bretons are an interesting people, strongly attached 
to their religion, their old castnms, and to their language, 
whioli is a dialed of the Celtic. Most of them under- 
stand French, hut it is not much used in common conver- 
sation. The poiJplo arc somewhat brusque in their speech 
aii<l manner, but kind-hearted and hospitable. In the 
fertile ])arts they are handsome, vigorous, and well formed, 
and make excellent soldiers and clever and courageous 
sailors. Iii the mountains mid marshes they have a mean 
and ]K>or appearance, and their habitations tliere are mostly 
long, narrow, smoky huts, with a single window, and 
divide4 l>y a frail partition into two apartments, one of 
which is occupi(>d by the man of the house, bis wife, and 
his children ; the other eontains the cows, calves, pigs, and 
other auimals of the farm. 

The department is divided into five arrondissements, 
viz.: — Quimper, wliich takes its name from the chief 
town of the depm'tinciit, Brest, ChatcauHn, JMorlaix, and 
Quimperld. 

FIN'LAND. GRAND DUCHY OF, nn administra- 
tive division of the Hussian Empire. It lies between 6U® 
and 70° N. lat. and 20° and 82° K. Ion. On the north its 
boundary is Norway ; on the north-east, the government of 
Archangel ; the east, Oloiietz ; the south-east, St. Peters- 
burg ; the south, the Gulf of Finland ; the south-west, tho 
Baltic; the west, the Gulf of Bothnia; and tho north-west, 
Sweden. Its area is about 145,000 square miles, and the 
population in 1884 was 2,100,000. 

The surface of Finland, in the eastern and central parts, 
is intersected by lakes, rivers, and swamps, between which 
there are flats of sand overgrown with moss and studded 
with low hills. In the northern and western parts it is 
covered with mountains belonging to the great Scandinavian 
chain. In the more southern latitudes tho valleys between 
these mountains contain good arable and meadow land. 
Tlie coasts are lined with precipices, reefs, and rocky islands, 
which rendtT navigation very hazardous. The centre of 
Finland is an elevated plateau, from 400 to 600 feet above 
the sea, full of lakes, and covered with low rocky elevations, 
mostly composed of red granite. Besides Lake Ladoga the 
chief lakes of Finland are those of Saima and Emire. Tho 
rivers, none of which are large, are the Voxa, Kymmone, 
Kumoyoki, Yaiiauus, Scstra, Tornea, Muoniu, tho Tana-elf, 
and some others. 

Finland is very swampy, and is severely cold^ winter ; 
but tho climate appears to bo on the whole salubrious. 
There ore extensive forests of firs and pines in the south, 
interspersed with oaks, elms, &c. In northern Lapland 
those trees are replaced by the btreh, until in tho coldest 
districts trees cease altogether. The chief crops are cereals, 
vegetables, hemp, flax, hops, and tobacco ; but the^iroduca 
is seldom large. The forests yield much timber, pitch, 
and potash. Fowl and other wild game ore plentifuL 
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Bears, elks, wolves, foxes, martens, &c., afford a large 
supply of furs and skins. Reindeer abound in all parts 
of northern Finland. The streams are wtdl provided with 
fish, which form tlie chief food of the people. The ininenils 
arc chiefly bog-iron, lead, copper, marble, slate, and chalk. 

The majority of the population are of Finnish extraction. 
They ai*e all free, and many of them are landholders. The 
workmen are not inferior to tlioso of any country, and 
their timber dwellings are in fair condition, comfortable, 
and snug, flight and fresh air Jmve access everywhere in 
tins towns, the broad streets of which present quite a rural 
aspect. The squalor and filth generally characteristic, of 
great cities arc scarcely known in Finland. All the In- 
habitants, except about 12,000 Greek Catholics, belong to 
the confession of Augsburg. Tlierc is a university at 
Helsingfors, gi'nininar-hcliools in Wiborg, Abo, and Borgo, 
and inferior selM>ol,s in most of tbe ])arisbes. 

Agriculture, the breeding of cattle, and in some parts 
tbe fislieries, constitute the principal occupations of the 
people. Great efforts have been made by the Russian 
government to increase the agricultural capabilities of the 
country, hut the climate and other natural obstacles seem 
too gi-cat to ho overcome, especially in the north. For ten 
years previous to 1868 the crops proved more or less a 
failure, and the distress caused by the failure C)f I8(i7 was 
so great that fully one-tenth of the whole population died | 
of famine-typhus. After 1868, however, there was a scries j 
of good and abundant harvests, which, coupled w'ith a lively 
demand for the exports of the country, brought a con- 
siderable measure of prosperity. The manufactures are of 
increasing importance, and cuinprlse extensive iron produce 
and works, spinning-mills and powerluom manufactories of 
cotton, linen, woollen stuffs, and yarn, paper m.'iking, sugar 
Toiineries, candle and soap works. 

The total annual value of the exports from Finland is 
about £1 ,200,000, the chief articles being deals, tar, iron, 
and butter. The value of the imports — consisting princi- 
pally of cereals, sugar, coflee, and manufactured goods — 
amounts to £2,000,000. Several lighthouses and beacons 
have been erected along the coast. 

There is a distinct cstablihlinient at St. Petersburg for 
the guvernineiit of this vast priiici])ulity, and direct rail- 
way communication exists wltJi the Russian capital. The 
governor-general, who resides at Helsingfors, has chiefly 
military duties to discharge. The duchy is divided into 
eight provinces. 

The name Finland is said to be derived through the 
Swedish translation of the Finnish Suomi or Suonwnnim^ 
or Swampy Land. The Finns have a sort of constitu- 
tion, and the forms of independence still kept up flatter 
the national feeling. Tlic forces raised in the country arc 
not mixed with the Russian aimy, and their fleet, the he.st 
manned of the navy, sails under the Fiimisli flag. There 
is a convocation of stall's, representing tlie four social 
orders ; this sanctions all new laws and the imposition of 
new taxes. The emperor exercises supremacy as grand 
duke. The procedure in the law courts accords, in form at 
least, with the practice in Sweden, IVior to the Swedish 
conquest in the twelfth century, they had their own kings, 
and were pagans. The kingdom of Pennin, near tlio Ural, 
whose people were also Finns, at first conquered by the 
Norwegians, was afterwards absorbed by Russia. In 1721 
Peter tlie^reat conquered the eastern province, Wyborg. 
The count^ was finally taken from Sweden at the dose of 
the war of 1808, hut though the transfer W'a.s repugnant 
to the inhabitants they have never demonstrated against 
it with the same distinctness as Poland. Tlie patriotism 
of the people and thar independence of sentiment, how- 
ever, is quite as vivid and sincere. By loyalty and suavity 
to the rfVling power Finland has been able to preserve its 
own language, its own religion, and a modified version of 
Its own laws ; while tlie University of Helsingfors has been 


left to regulate itself exactly after its own designs, as a 
centre of Finno-Swodisli cultm'e. See Finns, 

FINLAND, GULF OF. See Baltic Sjaa. 

FINNISH LITBRATURB. The Finns as a people 
arc the possessors of an extensive ij’digeuous literature, 
consisting chiefly of poetry, songs, piDverhs, and charades. 
The gi'eat monument of their literaiy activity, however, 
consists of a remarkable epic poem, the “ KaliNvala,'^ which 
although it had been sung and recited in fragments for 
ages by the Finnish harpers was not written or printed 
nntil the present century. A small collection of theso 
.scattered portions was published in 1822 by Dr. Topelias, 
hut it is to Dr. Elias LOiiiirut of Helsingfors that the 
world is indebted for the fullest and most complete eollec- 
tion. To obtain the necessary materials Dr. Lttnnrot 
spent Ki'veral years in tbe district of Karelia, wandering 
from place to place, and collecting from the lips of tlib 
peasants and singers their cherished songs and chants. 
By this method he obtained a series of songs extending to 
some 12,000 lines, wdiich he arranged in thirty-two rimes 
or canto.s, and published in 1 885. It attracted but littlo 
attention for several years, hut in 1810 it was made the 
.subject of discus.sinn by the Aeadeiny of Dorpat, and the 
.attention of the scholars and philologists of Europe liocamo 
directed to tliis reniarkahle monument of antiquity. Dr. 
Liinnrot had in the meantime continued liis reseai-ches, and 
iu 1840 lie issued a new edition of 22,708 lines, arranged 
in fifty cantos. The poems are concerned entirely with 
tlie Finnish mythology, and de.scriho the battles of three 
heroes of the land of happiness against their enemies from 
the land of darkness, and their final victory. Written 
in eight-syllabled trochaic verse ‘‘Kulewala” possesses a 
thoroughly Oriental appreciation of nature, and is marked 
by a richness of imagery peculiarly its own. It w'as 
evid»?ntly composed before the introduction of Christianity 
in the ionrteonth century, but beyond this its origin is 
veiled in obsenrity. As to its value as a contribution to tlio 
study of mythology and its literary merit, Professor Mas 
liltiller declares “Kalewala” possesses merits not dissimilar 
to those of the Iliad, and will claim its place as the fifth 
n.ational epic of tlie world, side by side wdth the loiiiun 
songs, with the Mahnbhnrata, the Slmhiiameh, and the 
Nihelungen-lied. In addition to this poem Dr. Li’mnrot has 
collected and published a colleciiou of 7000 proverbs, 2000 
charades, and numerous lyrics, the latter of which are sung 
by the Finns to an accompaniment of the kantele, a five- 
stringed harp. 

Modern Finnish literature consists chiefly of works 
devoted to history, religion, and morality, translations of 
scientific and learned works from other languages, and of 
some native poetry. There are several weekly papers pub- 
lished in the Finnish language, and the publications of the 
variou.s learned and suieutitic societie.H of Finland have 
considerable value. 

FINNS, a people from whom tho present inhabitanta 
of many of the most northern countries iu Europe are 
descended, constitute large proportion of the population 
of Eastern Europe, and of the countries adjacent to tho 
Gulfs of Finland and Bothnia and the Frozen Ocean. 
They are the Fennioi Tacitus and the Phinm of Ptolemy. 
Tliey arc c]as.sed as belonging to the Ugrian race or Ogres j 
and ore considered to have a Mongolian origin. Their 
dominion once extended from the sources of the Obi and 
the banks of the Volga to tho shores of the Baltic, as far 
ns the north-eastern parts of Prussia. The period of tlieir 
emigration westward is unknown. Being addicted to a 
wandering life they could not contend against their more 
settled neighbours, and they gradually fell under tlie sub- 
jection of tho Norwegians, the Russians, and the Swedes. 
They are divided into five groups — ^the Finns proper, who 
chiefly inhabit Finland ; the Lapps, occupying the obctrcnie- 
north-west of Russia and some parts of northern Norway 
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and Sweden ; the Permian Finns, chiefly occnpying parts 
of the north-cast of Kusyia ; the Volga Finns,^ dwelling 
along the banks of the Volga; and the Ugrian Finns, to 
whom the Magyars belong. 

The Finns differ wholly from the Slavonians and 
Livonians. They have an alphabet and language peculiar 
to themselves, and the latter is said to be peculiarly 
harmonious <hid sonorous. The majority are attached to 
apicultural pursuits; some few tribes are nomadic, and | 
some devote themselves exclusively to hunting and tishiug. 
They are of middling stature, but of a strong robust make. 
Their characteristic features are a flat face, with hollow 
cheeks, dark gray eyes, and light browuiish hair, a thin 
heard, and sallow complexion. The Finns are a brave, 
honest, and hospitable race of men. They have no 
nobility. The peasant, however, always gives precedence 
% the citizen or merchant, and holds every servant of 
the crown in high respect. 

FIO&DS OF NORWAY, a term of Norse origin, 
analogous to the Scotlisli Jirth^ and applied to the wild 
and romantic inlets of the western coasts of Scandinavia. 
TJicso are remarkable for the extraordinary crystalline 
transparency of their waters. So perfectly clear are they 
that the reflection of the moniitains is as well defined upon 
their surface as the rocks themselves, from which it is 
often diillciilt at a little distance to distinguish the line 
that separates the coast from the wat(!r. 

FIR. Sec AniKS, Pikus. 

FXRDU'SX or FIRDOUSI, ABUX CASIM MAN- 
SUR, the most illustrious of the poets of f^ersia, was born 
between 916 and 941 A.1)., at Shadab, a suburb of 
Tus in Khorassan. He devoted himself during the years 
of his youth and early manhood to the study of tho 
early histoiy and legends of Persia, and to the composition 
of poetry. In the latter he succeeded so well that ho was 
chosen by tho Sultan Mahmud, the Gazuewide, to compile 
and versify a collection of fragmentary chronicles and 
histories of Persia, which bad with great labour been 
accumulated for this purpose. Tiie sultan promised the 
poet a golden dirhem for ovciy couplet, and ordered the pay- 
ment to be mode in sums of 1000 dirhems. Firdnsi, 
however, w'ho cared nothing for money for its own sake, 
but who wished to construct a dyke for his native towm, 
elected to allow the inouey to accumulate until tho poem 
should be finished. Jle devoted thirty years to the task, 
and composed the magnificent epic poem the Slialiiiameh,’^ 
or Book of Kings, in 60,0<»0 couplets. During its com- 
position, through the machinations of his enemies at tho 
court of the sultan, Firdnsi had been left at times 
without assistance, and had been reduced to great priva- 
tion ; and on tho completion of the poem tho same inlluetices 
prevailed, and the sultan was induced to send, instead of 
the promised reward, 60,000 dirhems of silver. When the 
money w^os brought to tho poet he was so indignant at 
the breach of faith of which he had been made a victim, 
that he gave a third of the money to the messenger wiio 
brought it, a third to tlie kee]>er of the baths where he was 
at tho time, and tho remainder he paid to a sherbet seller 
for a gloss of sherbet. Ho then destroyed some tliousands of 
lines ho had composed in honour of tho sultan, and wrote 
in their stead one of the bitterest satires ever penned. 
This he gave, well sealed, to his friend Ayaz to present to 
tho sultan after a period of twenty days had elapsed, and 
then in tho guise of a dervish set off on his travels. He 
journeyed first to Tus and afterwards to Bagdad, being 
well received at the latter place by the caliph El Cader 
Billalu The enmity of the sultan, who had boon bitterly 
offended, however, followed him to Bagdad, and he was 
compelled to remove. He visited Ahwaz, and afterwards 
Eohistan, the governor of which befriended him and wrote 
to theiiuitan on his behalf. The latter, repenting of tho 
way in which he had treated tho poet, promised full amends, 


and when Firdusi returned to bis native town of Tus he 
sent him A robe of honour and 100,000 pieces of gold. 
This came too late, for the poet died in the year 441 of 
tho Hegira (1020 A.D.), while the money was on the way; 
as tlie camels bearing the treasure entered one gate of 
the city, the body of Firdusi was being bonie out for 
burial at the other. His relatives refused to accept the 
sultan's gift, and it was ultimately devoted to the purpose 
for which he had intended it, aud to the erection of a 
largo caravanserai in his honour. The poem fonns the 
gi'cut national epic of the Persians, and it ranks with 
tho greatest poems of the W'orld. It has always enjoyed 
immense popularity in the East, aud though il abounds 
with the marvellous and the impossible, there is good 
reason to believe that it is largely made up of the genuine 
traditions of Persia. Tho first complete edition of this 
poem w'as published at Calcutta in 1829, and since then a 
complete edition has been published with a French trans- 
lation at tho expense of the French government (Paris, 
1840, &e.) The French translation, with an introduction 
and notes, has since been published separately (Paris, 
1876-77). 

FIRE OF ST. ELMO. See Et.mo, Fire of St. 

FIREBALLS, spherical projectiles which can bo fired 
from guns or mortars for the pnvposo of illuminating the 
space around a fortress, the works of an enemy, &c. 
Composed of gunpowder, sulphur, rosin, turpentine, tow, 
and other combustible ingredients, they burn with great 
fury, aud throw a bright light for a consideraldo dislauce. 
Some projectiles of this kind Lave l}ecn designed for the 
protection of ships against torpedo attacks, and these take 
fire and burn when thrown into water. For land service 
better illuminators have been found in the parachute and 
star shells which are now manufactured at Woolwich, 
while the electric light has rendered tho use of marine 
illuminating shells unnecessary. 

FIRE-BRIGADE. Down to 1825 nil the fire insnr- 
anc($ companies of London bad their separate establishments 
of fire-engines; but in tliat year those of the Sun, the Union, 
and the Royal Exchange Offices became incorporated, and 
W'cre placed under one superintendence. The advantage 
of this combined system of action having been proved, tiio 
London Fire-brigade was established in 1882, and until 
1866 was supported solely by twenty-nine of the London 
insuraiHM; offices, who contributed to its expenses in the 
ratio of the profits derived by each from tho business of 
fire iiiBurnncc. It was managed by a committee of one 
member from each of the associated companies. 

In 1862, however, they communicated to tho govern- 
ment their determination to relinquish tho maintenance of 
the brigade; and in 1866 it was placed under the manage- 
ment of the Metropolitan Board of Works, who received 
gratuitously the whole plant and stock of the old estab- 
lishment, and also took on its staff of officers and men. 
The brigado is now supported by contributions from three 
sources — viz. the insurance companies, tho Treasury, and 
the poor rate, the total amount contributed being about 
£105,000 a year. Evoiy company that insures in tho 
metropolis pays £85 per £1,000,000 per annum on the 
gross amount insured, which at present produces about 
£24,000 a year. The commissioners of her Majesty's 
Treasury pay for the general protection of public buildings 
a contribution of £10,000 a year; and a rate of one 
halfpenny in the pound on the annual value of property 
rateable to tho relief of tho poor in the motropolis pro- 
duces ail additional £71,000. 

In all that relates to system and perfect organization, 
the present London fire-brigade is veiy efficienL It is the 
model of all other brigades throughout the kingdom, and 
in comparison with the former brigade it bears about Uic 
same relation as locomotives do to stage coaches, or express 
trains to omnibuses. U nder the old system there were seven- 
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teen fire stations, guarding an area of about 10 square miles, 
out of tlie 700 which comprise the metropolitan district 
In 1884 there were fifty-iive land and four floating stations 
in an area of about 121 square miles, but so distributed 
as to guard an area of more than 400 square miles. There 
wore formerly only thirty-six fire-engines, either worked by 
steam or hand — there are now 1(57 ; and the additions have 
all been of tho most powerful engines which can be inado, 
both land and floating. In Paris, which is not much more 
than lialf the size of London, and where the liouscs are all 
of stone, there is an established fire-brigade of 1742 men. 
The London brigade consists of 088 men, and considering 
the interests to he cared for the force is altogether inade- 
quate. The number of employed on the several watches 

throughout tho metropolis is 108 by day and 253 by night; 
making a total of 3fii in every twenty* four hours. The 
Tcmaining ineu are available for goneral work at fires. 

For the purposes of the brigade, Loudon and its chief 
suburbs are divided into four districts. A, B, C, and D. 
Each district forms a distinct group by itself, each station 
in the district being under the charge of a superintendent 
of tho district. All the suh-statioiis of the groups are con- 
nected by telegraph or telephone with their superijitcndcni's 
station, and all tho superintendents* stations arc in the 
same way connected with the headquarters in Southwark 
Bridge Road. Thus the first call or alarm of lire is trans- 
mitted through all sub-stations to the superintendent of 
tho district, and by him to headquarters. So complete is 
tho system that notice of a large fire at Wostbouriie Park, 
in 1884, was received at all tlie fifty-four fire stations 
within ten minutes of the discovery of the outbn'uk. 

The whole perxmml of the fire-brigade is divided into 
seven classes. First come the superintendents of districts, 
who receive £195 a year, with lodging, light, fire, and 
uniform. Next arc the engineers, who, in charge of sub- 
stations, get 5s. 10(1. and lOcf. a day, according to 
length of service, and have tho same perquisites as the 
superintendents as to lodging, light, fire, and clothes. 
Tho firemen of the first class receive 4s. IL/., of the 
Be(:ond class 4s. 5J., of the third class 3s. ll(i., and of the 
fourth or probationary class 3s. fir/. All men disabled 
when on duty receive full pay till fit to return to iL 
I'hese conditions are liberal, but at tho same time, if good 
pay is given a great deal is expected in return, and it 
must be remembered that the risks of the service arc very 
great, both from the effects of weather and the liability to 
accident. Success in extinguishing fires cannot be attained 
without n proportionate risk on tho part of the firemen. 
During tho year 1888, out of a number of 588 men, there 
were 393 cases of illness or accident. The firemeirs 
regular duty must be twelve hours a day, and any ernor- 
geucy of fire may make that twelve hours’ duty into 
twenty-four, or even more, A large ninnher of the men 
have to be on duty every night in attendance on the Fjbk- 
KflCAPBS, which are now placed in charge of the fire- 
brigade. Strange as it may at first seem, all the firemen 
are cliosen from young able-seamen, and nearly all have 
served in men-of-war. A moment’s consideration of the 
perilous duties they have to perfonn will show that such 
a preference is not only wise, but almost necessary. In 
the first place, sailors come half-ed nested to their new 
work from their habits of discipline, their training to keep 
loi^ houi's on duty, their happy faculty of being able to 
sleep in their clothes, the quiclmess with which they turn 
out on the first summons, and, over and above all, their 
indifference to ladder duties and lofty lieights. The latter 
qualities are the .most essential, and long experience has 
shown that few or no landsmen ever acquire that coolness 
and self-possession in dangerous positions that sailors 
enjoy frpm years of training and force of continued liabit. 
Sailors, therefore, are always chosen, and as much as pos- 
sible between the ages of twenty-one and twenty-live. 


It takes six months to ascertain whether or not a man will 
be suitable, and during this time, though always on duty, 
he has to go through ladder drill — as to how tlie ladders 
arc to be joined, the greatest heights to which they may bo 
safely lengthened, anci the best part^ of a burning house 
against which to plant them. He has to attend lectures 
as to the tlieory of extinguishing fires, and to put these 
theories into practice every day. Ho has* to learn tho 
reasons for closing lower doors and opening upper ones, or 
vice versdy to study tho component parts of steam and 
hand engines, so as to be able to take charge in any emer- 
gency, together with the management of water-plugs and 
hose so as to utilize their contents to the best advantage. 
If he fulfils all these requisites at the end of six months 
he becom(‘S a regular member of tho fire-brigade, and from 
that time, according to his conduct, his promotion is more 
or less sure. All the men at tho staiioiis take watchis 
night and day. in the first call or alann all the men are 
roused by bells, the chief of the district or grou]) is com- 
municated with, and he in turn communicates with the 
headquarters at Southwark Bridge Road. Three minutes 
is all the time allowed for tho engines and firemen to leave 
the station after the first coll. If tho engine is not ready 
the coachman and watch are lined 2s. 6(/. each for tho first 
offence, 5/f. each for the second, 10a for the third, and a 
week's pay for the fourth, after whieh dismissal follows, and 
in all cases a fine of this kind disqualifies a man for six 
months from promotion — therefore stopping for so long 
the increase of bis pay by i\d, a day. Tho firemen who 
miss the engine, that is, who are nut on it within three 
minutes after the first call or alarm, are fined in the same 
proportion. Yet the fines received arc almost nominal in 
amount, for, as a rule, two and a half minutes is tho time 
taken at all stations from tho moment of the first alann till 
tho engines and firemen are in fall career towards tho fire. 

The introduction of street firo-alaimis has frequently 
proved of great service, though they ofier gi’eut temptations 
to the badly or mischievously disposed, but the severity of 
tho magistrates, and tho growing disposition of the public, 
which would place anyone discovered tampering with an 
alarm post in a serious danger of summary and deserved 
punishment, may be trusted to check any iutcHercnco 
with them. By means of these instruments, wlnm tho 
hell-pull in the street is drawn out, a continuous ringing is 
kept up in tho head station until the officer of tlie watch 
comes to tho instrument. Tho bell is in communication 
with several street alarms, and in order to tell from which 
of them tho signal comes tho officer passes an indicator 
slowly round a dial until the boll stops ringing, and then 
the indicator wdll be found to point to the name of tho 
locality signalling. For giving alarm of fire in buildings 
which are chicfiy uninhabited, such as warehouses, the 
thermostat, invented by Mr, R, S. Symington of Glasgow, 
by which, on any groat rise of temperature, a gong is sounded 
by the electric communication brought about by a rise of a 
cidumn of mercury, has been found of great value. 

Tho necessity of the London Fire-brigade will bo best 
understood when it is stated that tho number of fires 
had increased from G81 in 1840 to 1946 in 1870, 
and 2144 in 1883. These returns do not include 
trifling damages by fire not sufficiently important to 
require the attendance of firemen, which annually amount 
to about 2000 ; nor do they include the calls for chimneys 
on fire, which annually amount to upwards of 5000. The 
expansion of tlie metropolis, of course, accounts in some 
degree for tlie greater number of fires, as there are more 
houses to burn, aud as tho density of population naturally 
maltipUes the risk of conflagration. But the increase of 
fires has been in a greater ratio than would bo accounted 
for on these grounds. As a set-off against the large num- 
ber of fires, it is satisfactory to know that the preportion 
of serious conflagrations is comparatively small, owing in a 
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groat measure to the iocreasod efficiency of the firo-brigade. 
A most curious record of fires in I^ndon, their causes 
and their proportion to trades and professions and private 
houses, has been kept for the fifty years ending 1883, 
during which time 5^,450 fires have occurred, and nearly 
70,000 fire alarms liavo been given at the stations. These 
statistics show the exact risk of each trade ; and although 
it may appea* pai'odoxical, it is nevertheless a fact that the 
most hazardous trades are those in which the smallest 
proportion of Jps occur. 

Only three fires in 1000 are duo to incendiarism, and 
ninety-eight in 1000 (say a tenth of the whole) are due to 
something catching fire at a nuked candle fiame, usually bed 
curtaius,&c. The following are afew of the results obtained: — 


Out of every 
1000 Fires, 

Airing linen causes 15 

Boiling over of fat ** 15 

Gaudlc-fiamo ** 08 

Children playing with fire . . . ** 14 

“ “ with lucifors • ** 20 

Flues defective or foul .... “ 70 

Incendiarism ** 3 

Intoxication “ 2 

Hot aslies smouldering .... 2(» 

Upsetting of lump or candle . • 111 


Similar tables give the amount occurring at each hour of 
the day and night. Eight to nine p.m. is the most fatal 
hour, giving an average of over 155 fires in London in the 
year. Nino to ten o'clock yields only about 140, ten to 
eleven o'clock a little over 100. Then tiio night fires arise, 
from fires left smouldering, from candles catching the bed 
curtains, &c.; and in the hours between twelve and two 
nearly 240 fires occur on an average in London. The 
average now sinks rapidly, reaching down as low as thirty 
between four and five a.m., whence it rises almost evenly 
to 100 a year between six and sevcu iu the evening, and 
110 between seven and eight. 

In 1875 Professor Tyndall devised a fireman’s “ro- 
spirutur,” which has proved very eflectual in enabling 
persons to witlistand the dense and poisonous fumes and 
Hinokn of lai’ge fires. Tlio respirator consists of tlireo 
layers of cotton W'ool, the middle one saturated with gly- 
cerine; with these are interspersed a layer of charcoal 
fragments, and the whole is fitted into a cap and hood 
wl)ic.h completely cuvelop:> the head. By moans of it 
anyone can remain in the densest and most sufibcating 
smoke for fully half an hour, where, unprotected thus, he 
could not exist for one minute. 

Fires in the United The exceeding dryness of 

the atmosphere iu the United States produces such an in- 
fiammability in buildings, tliat when a fire breaks out it 
proceeds with surprising velocity. Owing to tins cirentn- 
stance Americans have organized the most perfect system 
in the world of extinguishing fires, though all their efibrts 
are often iu vain. A stranger in Now York or Boston 
would be astonished at the immense uproar caused by an 
outbreak of firo. Bells are rung, gougs sounded, and 
steam fire-engines rush along the streets regardless of 
everything. It is provided by tho city government that 
** tlie officers and men, with their teams and apparatus, 
shall have the right of way while going to a fire, through 
any street, lone, or alley,” <&c. ; and most unreservedly do 
the said officers and men make use of this permission. It 
is quite a point of rivalry among the firemen who shall get 
the first water on a firo, and the snccessful one is men- 
tioned always in the report of the engineer. 

There are in Boston, which we may take as an example 
of a well-protected city, about 240 alarm-boxes. These 
are si^U iron boxes placed at street comers, on public 
buildings, and in any convenient and necessary locality. 


Each box is connected by two wires with the head office 
at the City Hall, and has its nmuber painted in red, and 
a notice stating where tho key is kept, generally at the 
nearest suitable bouse. Tho authorities usually confide the 
key to some person whoso premises are open all night, 
such as the proprietor of a hotel, an apothecary, or a 
doctor. When the box Is opened nothing is scon but 
a small hook at the top, the interior being concealed by 
anotlier iron lid. Under this second lid is a steel cylinder 
with pieces of ebony let into its circumforonce to corre- 
spond with the number of the box. This cylinder is 
connected with one of the two telegraph wires ; and a steel 
spring which presses against it, with the other wire. When 
the hook is jmllod down a clock-work arrangement cansos 
the cylinder to revolve four times ; the steel spring con- 
sequently passes over the entire surface of the cylinder 
four times, and contact is broken at the points where 
the spring touches only tho non-conducting ebony. For 
instance, if tho circumference of tho cylinder in box 125 
could he unrolled it would present on appearance some- 
thing like this: I II 11 III. Let us now follow the wires 
to the top of the City Hall, where, night and day, sits an 
operator watching tho recording instrument. Hero in a 
small room arc uuinemus electrical instruments of all sorts, 
gongs, switches, keys, levers, and wires. In an attic over- 
head are the baticries. As soon as a box is opened and 
“pulled” a bell strikes, and a recording instrument in 
front turns out a slip of paper on which Is printed the 
box number ; thus, 

w'ould mean box 125. It prints this four times — tho 
number of revolutions made by the cylinder in the box— 
to avoid any ciTor. 

On tho other side of tho operator are three clock faces 
bearing numerals from one to nine, and a pointer. The 
one to the right is for tho units, the middle one for the 
tens, the one to the left for the hundreds. Under them 
is a lever working horizontally. Immediately the operator 
receives tho box number ho sets these pointers to correspond 
with it — namely, the left one he puts at 1, the middle at 
2, the riglit one at 5, tlins making 125, and then moves 
tho lever underneath. 

Now let us see what is the result of this mancauvring. 
Wires connect these machines with various church bells 
and gongs in all parts of the city, which ring out the 
alarm as the oj)crator moves tho lever. There are thirty- 
eight such hells in Boston. When there is a church bell 
in the neighbouibood, tho fire department affixes au elec- 
trical hammer to it ; if, however, there is no public bell in 
the right place, a large gong is erected. The machine at the 
City Hall is automatic when once started, and causes the 
bells to sound the alarm three times as follows. For box 
125 tlioy would strike once ; then a pause and strike twice; 
another pause and strike five times ; then a much longer 
pause. This they repeat twice. For box 218 they strike 
2 — 1 — 8, always sounding the number throe times with 
intervals between. So quickly is all this managed that in 
half a minute after a person opens and pulls” a box he 
hears tho bells begin to respond. 

In case tho engines which go on the first alarm are not 
sufficiently numerous to extinguish the fire, a second alarm 
is given by the operator striking ten blows on the bells, 
which brings several more engines. If the fire is very 
serious, a third alarm brings still more engines with hose 
and ladder companies. This is given by striking twelve 
blows twice. If tho conflagration is becoming very serious 
indeed, the entire firo department is summoned by striking 
twelve blows three times. This, uf course, very rarely 
happens. Indeed so efficient are the men and apparatus, 
that even a second alarm is quite unusual. Th^ second 
and third alarms are communicated to the City Hall 
operator by simply “ pulling” the some box a second and 
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third time ; or if the palling apparatus sliould have iKscn 
destroyed by the tire, by transmitting a request by a Morse 
telegraph key, which is placed in every box for tho use of 
the employes when out testing the circuits. 

One of the most interesting features in the American 
fire system is tho extreme ingenuity that is exercised to 
insure the sjieedy arrival of tho brigade at a fire. As 
lias been said, in less than a minute after the alarm-box 
has been “ pulled” the bells arc ringing out tho alarm all over 
tho city ; and — incredible us it may seem — sometimes in 
ten Becmids after tho alarm is rung, the engines have left 
their stations with steam up and every one prepared for 
work. The work of improving tho fire department in 
America is always proceeding. There are in the news* 
papers almost daily accounts of the trial of new engines, 
improved ladders, longer fire -escapes, and surer fire- 
extinguishing compounds, and nothing is spared in check- 
ing the tyranny of what has been so aptly termotl a “good 
6er%'ant but bad master.” 

FZRE-CLAY» tho name of a clay which occurs in 
tho coal measures, and which, owing to the large pnipor- 
tion of silica it contains and the small quantity of iron, is 
able to resist great licat. It is nearly free from the alkalies, 
and is much used in tho manufacture of crucibles, of bricks 
for furnaces, gas retorts, chimney flues subjected to intense 
heat, and tlio like. The best kinds of fire-clay me those 
wMcli can bear tho greatest heat without slagging. Tlie 
celebrated Stourbridge clay consists of about 05 parts of 
silica and 24 of alumina, and about 10 parts of water, with 
traces of oxide of iron, magnesia, carbon, and water. 

FmE-DABKP or MARSH-GAS is known as light 
carhurtUed hydrogen or methane. It is abundantly 
disengaged in coal-mines from tho fresh-cut surface of the 
coal, being omitted from apertures called by the miners 
“ blowers,” in which probably it is contained in a state 
of compression. It is found in tho mud at the bottom of 
stagnant pools, in which water-plants grow, and when 
the mad is stirred may he seen rising to the surface in 
bubbles, in combination with carbonic acid. Tin's terrible 
scourge of our coal-mines produces its appalling effects by 
forming an explosive mixture with the air of tlic mine, 
thus producing an explosion w'hen by accident or design a 
naked light is exposed ; the result of tho explosion is 
steam and carbonic acid or choke-damp. A serious ex- 
plosion in a mine, therefore, aflbrds little chance of escape 
for the unfortunate miners, who are dashed about and 
maimed or killed by tho violence of the sliock, then scalded 
by tho steam, and suilucated by the carbonic acid. Fire- 
damp is very diffusible, and rapidly mixes with Uic air. 
Diffusion media have been suggested for its detection. [ See 
Lami*, Safkty.] It is also found in sewer gas. It is 
prepared artificially from sodium acetate. Sec Hydiiogex. 

F1RE-SNGX2<TE. In Romo under the emperors there 
were bands of trained firemen kept. Ctesibius is believed 
to have invented an engine for tho extinction of fires in the 
time of tlie Ptolemies ; and a few indications of similar 
inventions are met with in other quarters. But tho first 
fire-engine which has been distinctly doscribed was made 
by Hautsch of Ntimberg about 1 657. Duperrier obtained 
a patent for making fii'6-cngines for France in 1696. Nono 
of these earlier engines had either a flexible hose or an air- 
chamber; tho first was introduced by Jan Von^orheido 
in 1672, and Ibo latter by Leopold in 1720. * 

^The purpose of the flexible tube is obvious ; for it en- 
ablcB the operator to carry the stream of water in any 
du*ection from tho engine, and the oir-cliamber see, ores an 
eqnable continuous stream. 

Fire-engines first camo into general use in England at 
the commencement of the eighteenth century. Many im- 
provements have, of course, been introduced from time to 
time ; but the principle of construction has rema’med nearly 
tho same, and is somewhat as follows : — 


The engine consists of an oblong chest or cistern, along 
the lower part of which runs a metallic pipe, into which the 
water flows from a feed-pipe connected at the other end 
with the street plug. The water having entered, the in- 
terior pipe is elevated and forced into an upright air-vessel 
by two pumps which are worked by manual power, by 
means of long handles or levers on the outside. From tlie 
air-vessel the water is forced into a pipe ccnnected with 
the leather hose ; and from tho latter it is forcibly impelled 
on the burning buildings. If tbero were no nir-vossul the 
water would gnsh forth at intervals at cveiy succcssivo 
movement of the pump handles ; but the stream is rendered 
continuous by the elastic pressure of air imprisoned within 
tlie vesseL 

The more recently constructed fire-engines include con- 
trivances for preventing tlie entrance of mud and gravel, 
and for giitting readily at the valves in case of their bcii.g 
out of order. They are usually drawn by two or four 
horses, though smaller ones are made to bo drawn by hand 
or by one horse. The hose is of canvas, rubber lintui, 
instead of the loatlicr formerly used. In tlio Um’ted 
States, liotton is woven into a tube by machinery con- 
structed for the purpose. Two such tubes are fitted one 
within the other, and held together by a solution of india- 
rubber, which on consolidating form a water-tight layer. 
These tubes are only one-tenth the cost of leather, and 
are said to bo even more durable, and to require no oiling. 

Those fire-engines of tho London Fire-brigade cstablisli- 
ment which are worked by hand have usually 6-inch 
barrels with 8-inch stroke, and throw about 1)0 gallons 
of water per minute. Their weight, including implements, 
firemen, and driver, is about 30 cwt. The pumps are 
worked by levers, with long horizontal bars attached, to 
enable a number of men to work together upon the same 
pumps. 

Steam Fire-engines . — During tho past few years steam 
has boon most successfully applied to tho working of fire- 
engines in this country and tho United States of America. 
The idea was first brought to a practical issue in 1830, by 
ail English engineer named Braithwaito; but as lie received 
little or no encouragement in Great Britain, he went to 
the United Status, and entered into partnership with an 
ongincer named Ericsson. They speedily obtained a 
premium offered by tho city of New York for ilio best 
steam fire-engine ; and an impetus having been thus given 
to tho manufacture, several other makers built engines of 
various kinds, and their employment lias gradually so ex- 
tended that there is now scarcely a town in the United 
States without them. 

In England no others were made till the year 1852, at 
which time tlio most powerful engines were tho floating 
Olios on the river Thames, belonging to the London Fire- 
engine establishment. The lai'gest was worked by 120 
men, and when well manned was a very effective machine. 
The great increase, however, in tho size of tho docks and 
waterside premises induced the committee in that year to 
alter this engine by applying steam to work it instead of 
manual labour, which at once doubled the power of the 
engines. Tho alteration so completely proved tho advan- 
tage of steam over manual power that in 1855 an entirely 
new floating steam fire-engine was constmeted by Messrs. 
Shand and Mason, tho makers to the London Fire-brigade. 
Two others, of immense power, were made in 1868. Each 
of them is capable of throwing nearly 24 tons of water a 
minute, and they are so an*angod that they can either 
throw their water through one hoso in a gigantic column, 
enough almost to drown a village, or they can supply witli 
an enormous water-pressure no less than thirfy-two fire 
hoso of the common size. These engines may, in fact, bo 
looked on as being in themselves complete fire-brigades, 
for each is equal to tliirty-two hand-worked engine;; of tho 
ordinary capacity. These engines propel the boat and 
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work the fire-en^nes, as required. In 1858 Messrs. ' 
Shand and Mason made the firat land steam fire-engine in 
England since that of Mr. Braithwaite. This was publicly 
tricd^ at the Grand Surrey Canal, and afterwards sent to 
Russia. In 1800 tliey supplied the first land steam fire- 
engine of the Tendon establishment, and it so unquestion- 
ably proved its superiority over the old method that at 
least one suclf is now kept at all the principal stations of 
the metropolis. Steam fire-engines have also been intro- 
duced into some of the large provincial towns. They are, 
of course, of great power, and equal to three of the 
most powerful hand-worked engines. They are about 
thi'ee times as expensive to build, but last three times 
as long, and of course are not nearly so costly to work. 
A few pounds of coal, in fact, triple the amount of ser- 
vice done by the paid labour of tlnrty men. At the 
burning of the Pantechnicon in 1874 it was computed that 
ten steam fire-engines poured as much water as could have 
been projected by a hundred manual engines. It used to 
require from twelve to fifteen miimtcs to get up steam in 
the boilers of these engines, but by a very simple arrange- 
ment this source of delay is quite obviated now. The fires 
are all ready laid in the furnaces, though not lighted, but 
a gas jet from a flexible tube is kept playing on the boiler 
from the firebox, and the water inside is always kept at 
such a point as to give a”pressnre of a few pounds of steam. 
After this, to get up full power by lighting the furnaces is 
only a matter of from two to three minutes, just the time 
allowed for the engine to be horsed, manned, and ready to 
start from the first instant of receiving tlie alarm. But 
superior as steam fire-engines are to those worked by hand, 
the latter can never be altogether abandoned, for the reason 
that a hand-worked engine with its firemen and two horses 
can, and often does, travel to fires at the rate of 12 or 
14 miles an hour, a pace scarcely possible for the much 
heavier steam-worked engines. The hand-worked engines, 
therefore, are instantly despatched on receipt of an alarm, 
as the avant-coureuTs of those worked by steam. 

In the steam-engine in general use by the London Fire- 
brigade the boiler is of the upright tubular construction, and 
is placed in front of the bind axle. The steam-engine and 
pump are direct-acting, and being placed vertically at the 
back of the boiler, divido tho machine into two distinct 
parts — the front comprising the hose, implements, &c., 
with seat for firemen ; and the back, the engine complete, 
with footboard for engineer. Steam of a working pressui*e 
can be raised from cold water in ten minutes, and the full 
power can bo sustained for any length of time, and deliver 
about 200 gallons per minute to a height of from 150 
to 200 feet. 

Merry weather — the other important English maker — has 
constructed an improved steam fire-engine capable of throw- 
ing a massive stream of water 1} inch in diameter to the 
extraordinary height of about 200 feet The main features 
that seem to have made this style of engine successful in 
practice and in the various competitions that havo taken 
place since the introduction of steam fire-engines both in 
England and abroad, are the simple and powerful boiler, 
and the large stroke of the pumps which are employed, so 
that tho rapid motion which is detrimental to all pumping 
machin^ is avoided. Steam can be got up very qui^ly. 
In one instance at a public trial a pressure of 60 lbs. per 
square inch was obtained in six minutes, and 100 lbs. in 
seven and a half minutes from the time of lighting the fire, 
cold water only being supplied to the boiler. 

CAemicaZ FVrs-efi^fie«.-^Many soluble salts have been 
tried to increase the efficacy of tho water thrown by a 
manual engine. An engine, first used in France, and more 
recently introduced into this country, called ^^L'Extincteur,’* 
contains carbonate of soda and tartaric acid in separate 
compaiiments ; carbonic acid gas, generated from these 
materials, mixes with the jet of water thrown agmnst the 


burning mass, and is very successful if the fire be not too 
large. 

The principle has also been applied to larger engines, the 
pressure of the generated gases having been mode use of 
witli good results as a propelling power. In his work on 
“Protection against Fire'’ (London, 1878), Mr. Joseph 
Bird, a gentleman of great experience in the American 
fire-brigade, pointed out tho immense utility of small 
hand-engines. The time which elapses before the arrival 
of a fire-brigade engine, sburt as it may be, often gives the 
flames a complete mastery. Small band-engines, such as 
are sometimes used in the watering of gardens, &c., were 
introduced into the London fire-brigade in 1848, and a 
vast number of minor fires arc still effectually extinguished 
by them. No performance can take placo in any theatre 
in Paris unh^ss there is on the stage a small fire-engine and 
two firemen ; and there is no doubt that by a few simple 
precautions a vast percentage of fires might annually be 
prevented, while repeated disasters enforce the lesson of 
how little dependence can be placed on any so-called fire- 
proof buildings. 

FinX-ESCAPS. The Royal Society for the Protec- 
tion of Life from Fire was established in Loudon in 1886. 
Us original objects were — to provide as many fire-escapes 
and competent men as the funds would allow, to instruct 
others in the use of such machines, to examine into 
the merits of any newly-invented fire-escapes, to diffuse 
information respecting the >)CKt means of protecting lives 
in danger from fire, and to reward persons who assist in 
saving lives so endangered. The funds for the support of 
the society were subscribed by private individuals, public 
companies, and tho corporation of Tendon ; but all these 
contributions were purely voluntary. From the ostablish- 
ment of the society to 1868 not less than 9299 fires kad 
been attended by its escapes, and 1150 lives rescued from 
death by fire or suffocation ; and all this was done without 
aid from government or Parliament, county-rate, or any 
kind of endowment fund or vested charity. By the Metro* 
politan Fire-brigade Act, 1865, the management of tho 
Fire-brigade was transferred to the Metropolitan Boui'd of 
Works, and the committee of the Fire-escape Society feel- 
ing that the time had arrived when the management of 
tho fire-escapes within the metropolitan area should be 
under the same control as the fire-engines, the escapes 
wero handed over to tho Metropolitan Board of Works; 
and are now attended to by the men of the London 
FiRR-nKiOADB. For a tiino the society continued to 
supply fire-escapes both for London and the provinces, 
but ceased to do so in 1881, when a scheme was established 
by the Charity Commissioners providing for the appoint- 
ment of trustees for the future regulation of the charity, 
and for tho jidmiiiistration of the annual income derived 
from invested funds. The income is now applied in pro- 
moting the protection of life from fire by the grant of 
rewards for saving life from fire to persons who shall have 
distinguished themselves or received injury while engaged 
in the rescue of life from fire, either by tho gift of medials, 
testimonials, or sums of money, or by the grant of money 
to ihe parents, widows, or children of such persons whose 
deaths may have resulted from their endeavours to save 
life from fire. 

A large number of ingenious machines have been in- 
vented to enable persons to escape from burning buildings, 
but the contrivance which, after much consideration, has 
been found most effective, is in the following form : — ^There 
is a main ladder, from 80 to 85 feet long. An upper 
ladder folds over this main portiuu, and is easily raised 
into its proper position by lever-irons or by pulleys. Under 
the whole length of the main ladder is a copper-wire 
trough or net, affording sufficient space for a person’s* 
descent The main ladder is supported upon a peculiar 
wheel carriage, which facilitates its speedy transfer from 
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place to place, and enables it to be adjusted at anj 
convenient angle against the walls of a burning house. 
The entire height reached by the main and upper ladders 
is usually 60 feet ; but most of the fire-escapes now carry 
a short supplemental portion, which on emergency can 
quickly be fitted into the upper ladder, and raise the 
total height to 60 feet. A short ladder, for reaching 
the first-floor windows only, is conveniently carried under 
the carriage of tlie escape; and this, sometimes aided 
by the upper ladder, is useful in cases where the large 
escape could not be readily applied. The number of 
fire-escapes in London in 1884 was 147. 

FXRK-FLY is a name applicable to all winged lumin- 
ous Insects. The power of emitting light in the dark is 
confined among InsectH to two families of beetles, Lampy- 
ridae and Klaterida?. The luminosity of the Lanteun-fly 
(Fulgora) is now denied. To the first of these families 
belongs the common Gluwwoiim (Lnmpym nociUum\ 
found in many of the southern counties of England. The 
female of this insect is wingless and larvifoi*m, and emits a 
far more brilliant light than the male. In other tropical 
species of the same genns both male and female have wings. 
The luminosity is duo to the concentration of phosphores- 
cent granules iu the hinder part of the abdomen. According 
to Mattcnci, the pliosphoresctmt substance, which by day- 
light has 11 pale yellow appearance, burns by means of the 
oxygen iu the sarrouiiding trachea) without any indication 
of the presence of phosphorus. All tlu! species of the family 
Lampyridic are nocturnal in their habits, and the brilliant 
light serves to conduct the sexes to each other. From 
obseiwations made by the liov. H. 8. Gorham, it appears 
that the eyes of the Lampyridte are developed iu inverse 
proportion to the brilliancy of the light emitted, and where 
l)olli the eyes and luminosity are feebly developed the 
antcnnic are complicated in structure. The species of this 
family oi'c very numerous, being pai’ticularly abundant iu 
America. 

Southey in liis " Madoc ” thus poetically alludes to the 
fire-flies of South America: — 

“ Sorrowing we beheld 

The night come on; but soon did night display 
More wonders than it veiled ; innuniernus tribes 
From the wood-cover swarnied, and darkness made 
Their hcantios visible ; one while they stroainod 
A bright blue radiance upon flowers which closed 
Their gorgeous colours from tlie eye of day ; 

Now, motionless and dark, eluded search, 

Self-shrouded ; and anon, starring the sky, 

Kobo like a sliower of fire.” 

The fire-flies of the poet are probably to be referred to 
the family Elaterida;, one genus in particular, Pyrophorus, 
being remarkable for this property. The light in this 
family is emitted from two tubercles on prothorox 
which protect vesicles of phosphorescent substance similar 
to that found in the Lampyrido). The light emitted by 
Home species of Pyrophorus, notably ryrophorusnoctilucua^ 
is veiy brilliant. They abound iu South America and the 
West Indies. They are sometimes employed as living 
lamps for household purposes; in some parts of South 
America the ladies use them for adorning their hair or 
their robes by inclosing them alive within a thin gauze 
work. Prescott, the historian of the conquest of Mexico, 
records tlie terror with which they inspired tlie Spanish in 
i'520 : — “ The air was filled with ‘ cocuyos,’ a species of 
large beetle, which emits an intense phosphoric light from 
its body, strong enough to enable one to read by it. These 
wandering fires, seen in the darkness of the night, were 
converted by the besieged into an army with matclilocks.’* 

FlBX-lNSURANCIh See Insukance. 

FnUBN'ZXh See Flokexce. 

• FlRfll*PBOOF BUILDINGS. It has not yet been 
found practicable to construct a building that shall be 
proof against all risk of conflagration, but many methods 


have been devised to render houses and other buildings* 
less liable to take fire. Much evil is done by the ordinary 
use of the word fire-proof, as the in jury likely to be caused 
by a conflagration depends much more on the contents of 
a building than upon the building itiielf. Thus a building 
which woidd be perfectly flre-proof as an oiHce or a private- 
dwelling, might be most dangerous and inflammable if 
converted into a factory or warehouse. A btiilding to be 
truly flre-proof should bo divided into compartments, and 
so constructed that the contents of any one compartment 
might he consumed by fire without c^cining, melting, or 
otherwise dtistroying the summnding horizontal and up- 
right partitions, and therefore without communicating Are 
to the other rooms or floors. No Are could then destroy a 
greater quantity of property than the contents of one 
compartment. It was long thought that the nearest 
approximation to Are- proof construction may be obtained, 
by the walls being built of stone or brick, the tiles and 
lintels of iron, the staircases of iron and stone, and the 
floors or landings of tiles, concrete, or stone ; but Captain 
Shaw, chief ofliccr of the London Fire-brigade, a good 
authority on the subject, in one of his reports showed 
tliat “ stone is in no sense fire-proof ; on the contrary, 
it yields to Are sooner than almost any other building 
material, and much more rapidly than wood. It is true 
that it does not, like wood, add fncl to the fire, hut it does 
worse, as its known tendency to split ofF from tho walls, 
and fall down altogether, prevents the firemen from availing 
themselves of the best positions for their work, which they 
can almost always occupy where there are wooden stair- 
cases.” Iron also is liable to bend and twist, and even by 
expansion to break up the materials in which it is set, at 
comparatively low temperatures, and it melts when sub- 
jected to a temperature even below that of tlie centre of a 
large building on fire. Good oak posts with girders and 
joists, well filled in with proper concrete prepared for the 
purpose, are perhaps more firo-proof than any arrangement 
of iron combined with brick or stone. Tho experiments 
of Captain Shaw, carried out after the Pantechnicon tire 
in 1874, showed, in fact, tliat even inflammable pitch-pine 
posts, 12 inches tliick, were absolutely and perfectly proof 
against any heat which was likely to be applied to tliem. 

The great uso of timber in building renders very import- 
ant any method by whicli it may be rendered incombustible. 
Solutions of muriate of ammonia, muriate of soda, sal- 
ammoniac, borax, alum, and several other salts and alkalies, 
will) which wood may be impregnated, or which may be 
applied to its surface, possess tliis quality iu a limited 
degree. Tho non-conducting power of earth and sand, or 
of a layer of sand placed over timber, has been the basis of 
many plans for preventing fires. 

'Whether, however, ordinary buildings of importance may 
or may not be rendered firo-pn>of, there is such a vast 
accumulation of wealth and of its representatives in our 
great cities, that an absolute necessity exists for a place of 
deposit for valuables which shall he secure at once from 
both fire and burglars. To meet this demand, a building 
of very extraordinary construction was finished and opened 
in the heart of the city of London in 1876 by tho National 
Safe-deposit Company. The outside appearance is lumply 
that of any strongly-built banking or insurance oflice. 
The strength of the building is concentrated in an under- 
ground citadel” or fortress,” with an interior core, 70 
feet by 32, and 86 feet deep. The side walls of the citadel 
ore 6 feet thick, and built of the hardest bricks that could 
be made ; they are backed by a mass of concrete almost as 
thick, and lined with armour-plates that would suffice for 
many of tho queen^s ironclads. Tho doors are massivo 
slabs of the toughest rolled iron, 12 inches in thickness, 
which are made to slide by hydraulic agency instead of 
turning on hinges, while their enormous weight ^ tons 
each) renders looks and bolts unnecessaiy. There are 
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thirtj-two of these doom ; and a skilled workman, em- 
ployed to do his best in drilling one of them^ was only 
able in fourteen hours* work to penetrate 1 Inch of the 
iron, after breaking or blunting eighty-sla drilling-tools. 
One can hardly imagine the process of surreptitious billing 
that would penetrate either these doors or the 12 feet of 
massive brick and concrete wall; nor is it easy to see 
how fire coifid work much destruction. If any riot or 
tumultuous attack occurred, access to the citadel would 
be no easy matter, seeing that the roof is formed of 
bomb-proof semicircular arches. Even the subterranean 
operation which military engineers call mining is provided 
against, for the whole citadel is surrounded by water, which 
would frustrate, if not drown, any invaders. 

The space within the citadel is divided into four floors 
or storeys, each of about 9000 square feet, and is fitted 
i^th more than 10,000 safes and chests of various sizes. 
Such buildings have been constructed for many years in 
tho United States, but the one described is the first of its 
kind in the United Kingdom. 

FXRE-PBOOF SAFES are chambers or boxes spo- 
cially constructed to resist tho action of fire, and generally 
also made with a view to baffle tho attempts of burglars. It 
was not tUl 1884 that the fire-proof principle was applied 
to safes, but since then much ingenuity has been brought 
to bear on the manufacture of them. Modern fire-proof 
safes generally have double walls, which contain a sort of 
lining of fire-proof composition, for the purpose of arrest- 
ing the progress inwards of the heat. (.)£ course no safe 
could resist an nnlimited heat for an unlimited time ; but 
of late years makers have been successful in manufacturing 
safes which will preserve their contents unharmed during 
the worst conflagrations likely to occur. The lining is 
sometimes an absorbent substance, such as sand or sawdust, 
and small vessels containing some kinds of liquid; the 
heat from an external fire, acting on the liquid through the 
iron, bursts the vessels, saturates tho absorbent substance, 
and greatly retards the heating of the interior, lii tho 
best safes a salt, such as alum, is used as lining, which 
when heated parts with its water of crystallization. This, 
escaping ns steam, keeps down tho temperature for a con- 
siderable time, generally long enough to outlast the fire. 
Some of tho safes are painted on the inside with a peculiar 
composition, to prevent the metal being oxidized or corroded 
by the action of acids employed to produce the moisture ; and 
the *ixtorior of the iron is case-hardened, or rendered like 
steel, to enable it to resist the action of drilling instru- 
ments. It may be repeated that no safe can bo made 
Jire-proofm. the sense that it can hold out against any 
intensity or continuance of heat. Most of the best makers 
are content to call their prodnetions fire-resisting, a title 
which fairl y desc ribes the capability of their manufactures. 

FIBB-SHIP is a vessel laden witli combustible ma- 
terials, which is sent in a burning state among the ships of 
a hostile fleet for the purpose of sotting them on fire. Such 
vessels have been used in various countries at difierent 
times. The Chinese tried them against the British fleet 
before Canton in 1857, but without success. 

FmB-BTONE is the name given to any stone of such 
a composition that it is capable of withstanding heat and 
sudden changes of temperature without injury. The term 
is often applied in descriptive geology to some particular 
bed which has a local reputation as a fire-resisting ma- 
terial, one of the most familiar examples being “ the fire- 
stones of Surrey*’ or malm-rock.** This is a lithological 
variety of the Chloritio^ Series (Upper Greensand). 
It consists of a calcoreo-arenaceous bed that appears along 
the escarpment to the north-west and west of tlie Weald, 
08 for instance at the foot of tho chalk hills mnning from 
Bletcbingley to Merstham, and from Westerbam to Peters- 
field, tw tho south and east of which its litholo^cal char- 
acter alters and it loses its essential peculiarity. 


FnUB-WOB8BlF. At tlie present day the chief 
fire-worshippers are the Parseos, who ore so reverent of 
the sacred element that they even decline to smoke tobacco. 
The god of the nniverse, as taught by Zoroaster, being 
regarded os tbo fountain of light, is most aptly symbolized 
by the snn, or, failing that, the moon or stars ; in any case 
the believer is enjoined to face some luminous object during 
his prayers. Five sorts of fires are therefore kept up in 
Persian temples, and the priests only approach them with 
sacred instruments, and with tho month masked, lest the 
fire he defiled by the breath. It must bo borne in mind, 
however, that to call the Parsecs fire-worshippers is rather 
to stretch the term, since the fire is purely a symbol of tho 
Deity to thorn, and no more divine in itself than are the 
candles on the altar of a Roman Catholic church. 

But In our own country in tho earliest ages fire-worship 
was a reality. The ceremonies of tlie Bei.tein firo un- 
doubtedly point to tho worship of Baal as god of fire. 
Those who drew scorclied pieces of the cake baked in the 
bonfire on May Day had to leap thrice through tho flames, 
and this superstition lasted in tlie Highlands to within tho 
memory of man. The Druids used to offer hecatombs of 
prisoners to tho firo-god, burning them in wicker baskets, 
that they might get good crops. Tho Romans were not 
a thin-sicinnod people, but this ghastly savagely revolted 
even them (se($ in Strabo). 

The fire of St. Bridget at Kildare in Ireland remained 
alight till her monastery was suppressed under Henry 
VIII., except for a short time of accidental eclipse in the 
thirteenth century. When she took the veil the bouse she 
lived ill blazed with a flamo which reached to heaven, and 
this flame lit tho altar and burnt for ever. Each of tho 
nineteen nuns watched tho firo one night, and on the 
twentieth evening tho superior cried, Bridget, watch 
your own fire, this night belongs to you.** (Giraldns 
Cambreusis.) As with tho I’arsecs, the nuns were not 
allowed to blow on the fire. No male person dare ap- 
proach tho shrine nearer than the encircling hedge, a 
prohibition wliich recalls the everlasting fire of Vesta at 
Rome. Tho whole gronp of legends of St. Bridget is 
manifestly of pagan origin, and Uie goddess they sprang 
from was one of that ancient Irish Olympus the Jnpiter ** 
of which Wiis the god of ,heat or fire, l)agda^ tho great 
good fire.** His son was Lnga (flame), his daughter 
Brighid (the fiery). The moon (Aino) was the queen of 
heaven, and her worshij) lasted long. Thus Camden says, 
** I cannot tell whether the wilder sort of the Irishiy yield 
divine honour unto the Moone ; for when they see her first 
after the change, commonly they bow the knee and say 
over tho Lord’s prayer, and so soon as they have made an 
end they speako to the Moone with a loud voice in this 
manner, ^ Leave ns whole and sound as thou hast found 
ns.*** To this day tlie Irish peasant visiting a healing 
spring walks round it thrice in the direction of the sun’s 
motion, and up till lately a burning brand was carried 
thrice daily round a child till it was ^ely christened. 

In Scotland, till after the present century had begun, 
fire-worship continued as a rite to cure a murrain among 
cattle, and no common fire would do. Tho special fire 
was differently produced. In Mull they used a wheel 
turning in tho line of the sun’s courso over nine spindles of 
oakwood to kindle the pure flame by friction. In Caithness 
a wooden auger was worked np and down in a groove on 
the floor of a hut; in the Western Islands eighty-one 
married men worked two planks together, nine at a time. 
All other fires were extinguished and relighted from the 
new element At Burghead, on the southern shore of 
the Moray Frith, about 9 miles from the town of £1^, 
the “ davie” is burnt eveiy year on New-year’s Eve (old 
style). Tho davie is half an empty tar baird^ nailed* 
on to a stout pole some 4 feet in length, by a nail which is 
given by the blacksmith and may not be hon^t, and which 
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ifl driven home with a Btonc, not a hammer. The barrel is 
filled with combustibles, and tar is poured over the whole ; 
room is left for a burning peat, for the fire must be kindled 
in no other way. When it is well alight one of the fisher 
folk seizes the clavie and runs, the tar dripping down 
him, to tho first cross road, when he is relieved ; and so all 
take it in turn. The clavie is supposed to be carried 
round every vessel in liarbour, while a handful of grain is 
thrown into it to insure plenty for the coming year, but 
this ceremony is now shortened. The course of the clavie 
is to a certain pillar, probably an ancient altar, on the hill 
called the Dooric, on the northern promontoi’y of the har- 
bour. Amved here it is allowed to blaze for half an hour 
and is then broken up, still flaming, and the burning 
brands are sci'ambled for by the fishermen, those who get 
one iHiing esteemed lucky for the year. That this in its 
origin is a sacrifice to a fire-god no one can doubt. 

Pennant (“ Tour in Scotland, 1772”) has preserved to 
US a piece of fire-worship then existing in Highland villages, 
and performed on the 1st of May. Among many other 
ceremonies an oatcake was baked at the sacred fire, and 
tho sacrificcr, taking the calce in his hand, broke off pieces 
and threw them into tho firo over his shoulder, saying, 

This I give thee, jfreserve thou my horses ; this to thcc, 
preserve thou my sheep,” &c. 

FXBMAN'or FZXIMAUN' is the name of the decrees 
issued by the Turkish sultan, whicli are signed with his 
own cipher or signet Firman is also the name of a kind 
of passport which the pashas are in the habit of granting 
to travellers, especially Europeans, by which they enjoin 
tho subordinate authorities to give the bearer protection 
and assistance. 

FntO'LXDjE is a family of molluscs belonging to the 
HBTUKoroDA, an order of GASTJfiBopODA. The Ileter- 
opoda ai‘o free-swimming marine forms; in accordance 
with those habits the shell and the broad creeping disc 
forming tho foot of the typical gasteropoda are peculiarly 
modifi^. In the family Firolidas the mid part (meso- 
podinm) of tho foot is compressed laterally so as to form a 
vertical fin projecting fi*om tho ventral surface ; tho rest 
of the foot beLre and after this fin is so reduced as to bo 
confluent with tlie ventral surface. At the edge of the 
inesopodium is in many sjiecies a disc-like sucker. The 
posteiior region of the body aids in locomotion, forming a 
powerful caudal fin. The visceral bump is much reduced, 
and the shell is sometimes entirely absent. The brancbiie 
are pinme-like tufts, situated on the hinder i)art of the 
back, directed forwards; and immediately b^ind them 
are the heart, liver, and other viscera. The body is gelatin- 
ous and transparent, with a muscular investment, elon- 
gated, and generally terminating in a compressed tail. In 
swimming the body is reversed, the paddle-like foot being 
uppermost. These animals are capable of distending their 
bodies with water. 

In the genus Carinaria the branchisB, the heart, liver, 
and other organs are protected by a delicate transpai'cnt 
shell, somewhat resembling that of the Paper Nautilus, 
and known to collectors under the name of Venus* Slipper 
and Glass Nautilus. This sliell is no protection to tho 
body generally, being too small for the recf^tion of the 
animal. The general form is subeyliudrical and elongated. 
The whole mass is transparent and dotted with elevated 
p^nts. Tho foot is tliin, paddle-like, reddish, beautifully 
reticulated by moscular fibres crossing eacli other, and 
furnished with a sort of sucker, by means of which the 
animal is enabled to adhere to rocks or stones while 
reposing at tho bottom of the sea. The course of the 
oBBophagns, stomach, rnd alimentary canal is easily seen 
through the transparent parietes of the body. The sexes 
are distinct. Eight species are known from the Mediter- 
ranean and tho Atlantic and Pacific Oceans. They are 
met with near the surface of the sea, and swim with great 


rapidity. They feed on small marine Hydrozoa and probably 
on Ptoropods. The genus Gardiopoda resembles Carinaria, 
except in having a small cartilaginous shell. In the genus 
Firola (or Ptorotrachea) the body is slug-liko, the shell is 
absent, and the visceral hump is f^corcely perceptible. 
Fourteen species have been described with a similar 
distribution to Carinaria. 

FlROZPUR\ a district in the Punjab, l»ritisb India, 
forming the soutborn district of tho LabOro division. It 
has an area of 2739 square miles, and a population of 
550,000. It ooiisists of an unbroken plain, comprising 
every variety of soil, from the most fertile to the most 
barren. The chief town is Firozpur, situated on the old 
high ])ank of the Sutlej. 8^ miles h‘om the present bed of 
the river. It is the seat of a thriving commerce, due chiefly 
to the exertions of Sir Henry Lawrence, who induced many 
native traders to settle in the city, and to the erection of 
large cotton press in the vicinity by an English merchant. 
The main streets are wide and well paved, while a circular 
road which girdles the wall is lined with tho gardens of tho 
wealthy residents. The arsenal, to which the town owes 
its importance, is by far tho largest in tho Punjab, and is 
well storexl with nmiiitiuns of war. Population of the 
town. 20,000. 

FIROZSHAH; a battlefield in the Firozpur district 
of the Punjab, about 12 miles from tho left bank of the 
Sutlej. It is rendered famous by tho attack made upon 
the fonnidahly intrenclied Sikh cam]}, on 21st December. 
1845, by tho British forces under Sir Hugh Gough and 
Sir Henry Hai-dinge. After two days* severe fighting the 
inirenchments were carried and tho enemy coini)jetely 
routed, but not without lieavy losses on the part of tho 
conquerors. No trace of the earthqrorks now remains, 
but a monument erected upon the spot }>erpctuates the 
memory of the officers and men who fell in tho engagement. 

FIRST-FRUITS. This was a very ancient papal 
tax of the whole of tlie first year's income, applied {o 
those greater ecclesiastical benefices to which the popes 
had always claimed the right to institute. Attempts were 
made to extend first-fruits to every benefice whatever, 
hut the.se were steadily resisted. Tho continned encroach- 
ments of the popes indeed brought about their own defeat; 
for in France the Pragmatic Sanction of 1438, which was 
made under Charles VII. as embodying the views sought 
to be maintained at tlie Council of Basel, fully declared the 
liberties of the Galilean Church, and among other papal 
abuses swept away this of tho first-fruits. Spain threw 
off first-fruits about 1500, Germany followed suit in 
1521, but England had a different fate. Henry Vlil. by 
no means abolished first-fruits; he only changed their 
destination. Having assnmed tho position of head of the 
English Churdi, ho took all papal rights as his own, this 
among others. First-fruits continued to be paid to our 
monarebs till the time of Queen Anno, who out of this and 
other sneh imposts founded the Queen Anne's Bounty [see 
Bounty] for the assistance of the poorer clergy. The 
tax is levied with great firmness, but of coarse with perfect 
impartiality. At Dr. Benson's election to the arebbishoprio 
of Canterbury in 1883, for instance, his fees amounted in 
all to £885 6s. 6dL; and of this tho modified payment 
which now stands as representing the first year's benefice 
amounted to over a fourth (£281 5s. Gd) The first-fruits 
were given up in Ireland in the third year of William IV. 

FIRTH. See Frith. 

FIBC, FISCUS, means a basket of wicker-work, such 
as would hold a sum of coined money. Under tho Roman 
Empire it was used to signify the treasury of the emperor 
as distinguished from that of the state, and it has received 
the same meaning in some modem states. The fisens was 
chiefly replenished by fines and unclaimed property of 
deceased persons; the taxes and other revenues wege paid 
into the cerarium* Under absolute monarchs, however, 
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the two treasuries have been often confounded both in name 
and in reality. Under the feudal system Jiacut vegiua and 
Jiacalea terrm signified the domains of the crown, and the 
peasants attached to those domains were called JiacalinL 
Fiscus by degrees Hime to bo used figuratively for the 
rights of the crown in civil as well as criminal matters, 
and the king^ attorney was called procurator Jiaci^ pro- 
cureur JiaeaTivi French, avocato fiaenU in Italian. 

FZSHBR, JOHN, Bishop of Rochester, was born 
at Beverley some time between 1461) and 1465, and 
educated at the collegiate school of his native place. He 
thence removed to Michael House College, Cambridge, of 
which he became master in 1495. Margaret, countess 
of Richmond, Henry VII.’s mother, appointed him her 
chaplain and confessor. He was named the first Lady 
Margaret's professor of divinity in the University of 
Cambridge, and became bishop of Rochester in 1604. In 
1627 Fialier was the only bishop who refused his signature 
to the declaration that the marriage of Henry Vlll. with 
Catharine was unlawful. In 1634 Fisher again stood 
alone on the question of the pope’s supremacy. These 
opinions created much ill-foeling against him among the 
partisans of Henry, and on the exposure of the imposture 
of Elizabeth Barton, the nun of Kent, it was deemed fit 
that those who had been privy to the deception should not 
escape unpunished. Among these Fisher was accused. 
He had been drawn into a correspondence, and on this 
pretext, with very little examination, was committed to 
])rjson, but released on the payment of a fine of JC300. 
For his continued denial of the king’s supremacy he was 
called to account on the 17th of June, 1636. The lord 
chancellor, the Duke of Suffolk, and some other lords, 
together with the jilAges, were appointed commissioners for 
his trial. Ho was found guilty, and condemned to dio 
as a traitor. On 22iid June he was beheaded. 

FXSHSRIKS, localities frequented at certain seasons 
by great numbtirs of fish, where they are taken upon a large 
scale. Some fisheries are carried on in rivers or their 
estuaries, others in bays or along the coasts, and some far 
out at sea on what are known as deep-sea fishing-grounds. 
Fish has been used for food from the earliest times, and as 
the demand has always more than equalled the supply the 
importance of fisheries can hardly be over-estimated. It 
is supposed that the fisheries of Great Britain are the most 
important in the world, and it is difiicult without careful 
investigation to estimate their value to the nation. In the 
United Kingdom there are about 120,000 persons who are 
employed constantly or occasionally in fishing, who with 
their dependants may bo taken as 400,000 of the inhabit- 
ants. It has been estimated that at least 650,000 tons 
of fish are annually taken in British waters by British 
fishermen, and though the value of this quantity is some- 
what difiScult to estimate it is certainly not less than 
£11,000,000 sterling, and it may be considerably more. 
The principal fisheries of Great Britain are those connected 
with the capture of sdmon, herring, pilchard, haddock, 
mackerel, cod, soles, eels, turbot, shellfish, as oysters and 
others. 

The principal methods employed in the capture of sea 
fish are the trawl net, the drift net, the seine and stow 
nets, and the use of the hook and line. Trawling^ or as 
it is more generally called beam trawling^ consists in tow- 
ing and trailing a large flattened bag net over the bottom 
of the sea in such a manner as to catch those fish who live 
near the bottom. The net is triangular in shape, from 36 
to 60 feet wide at the mdutli, and often 100 feet long. 
The mouth of the net is kept open and extended by means 
of a beam of wood, to which the upper side is fastened, and 
which is supported at a height of nearly 8 feet from the 
ground by means of two iron frames, called tho trawl-bcads, 
made A the shape of the letter D, one at each end, which 
slide along the ground os the beam is drawn forward. The 


lower part of the mouth of the net is fastened along a hawser 
(^led the ground rope, and drags along the bottom* Tho 
fish, disturbed by the beam, in tiying to escape pass into 
tho net, and by an ingenious series of contrivances in its 
interior are prevented from passing out again until the net 
is drawn up over the side of the boat. Tho trawl is towed 
over the ground by a stout rope about 160 fathoms hi length 
fastened to two shorter ropes coming from each end of the 
beam, so as to give a fair pull to tho net To use the trawl 
I to tho best advantage considerable knowledge and skill are 
; rc^qulred, and its various details require careful management 
I and the observance of numerous precautions. It cannot be 
I used where the bottom is rocky and uneven, and it must 
always be towed in such relation to the tide as will keep 
it properly expanded. It is, however, one of the most 
profitable of the various methods employed, and it has 
been developed enormously during recent years. This is 
especially the case in respect to tho North Sea fisheries, 
where a largo (‘xtont of suitable ground is always available. 
Tho centre of this fishery is the Great Doggerbank, which 
lies between the coasts of Great Britain and those of Nor- 
way, Denmark, and Holland. It is about 300 miles long 
by 70 miles wide, having an area in round numbers of 
some 20,000 square miles. During tho season a fieet of 
largo trawlers are constantly employed in working its 
fishing-grounds, and the services of fast steam “carriers*’ 
are called into requisition to collect the fish taken and 
hasten with it to the nearest market from which it can 
be despatched to the large centres of population. It is 
from this vast field that the principal towns are supplied 
with tnrbot, soles, and brill, included with others in tho 
technical term “ prime,” and also with plaice, haddocks, 
whiting, &C., which are known in the trade as “offal.” 
Other important trawling stations are found at Plymouth, 
Brixhum^ Great Yarmouth, l^owestoft, Tenhy, and the sea 
between the Isle of Man and tho English coast. 

The drift-net fishing, which ranks next in importance 
to trawling, is carried on in an entirely different manner, 
the principal fish caught in this way being herrings, 
mackerel, and pilchards. Drift nets are so called because 
tliey are neither fixed nor towed within any particular 
limit, but having been shot are allowed to drift with tho 
tide. As the trawl is designed for such fish as swim near 
the bottom, so the drift net is planned for the capture of 
fish who swim in shoals nearer tho surface. Its principle 
is that it shall have meshes of such a size as will best 
entangle the fish for which it is designed, allowing the 
head but not tho body to pass, retreat being made impossible 
by the expansion of the gills when the head is onco through. 
It hangs for a great length, like a perpendicular wall in 
the water: the upper edge fastened by short ropes to 
a stout cable supported by means of buoys upon the 
surface, the edge being also corked at intervals, while the 
lower part is kept down by means of sinkers or weights. 
In fishing a large number of these nets are fastened 
together end to end, the line extending in the case of the 
larger vessels to a length of mile or even more. It is 
carried on mostly at night, the nets being got into the 
water as darkness sets in, and hauled in again towards 
morning. By this means enormous quantities of fish are 
taken, and during the season thousands of miles of nets 
are spread out eveiy night round the British coasts. To 
the counties bordering upon the English Gliannel and upon 
the North Sea drift-net fishing forms a most important 
industry, and in Scotland the drift-net herring fishery is 
looked forward to as the most valuable harvest. There 
upwards of 1,000,000 barrels of herrings have been taken 
and cured in a single year, and this without taking 
into consideration such as were sold locally and eaten 
fresh. Tfdring.the average of the last five ydkn the* 
annual value of Scotch herrings, fresh and cured, is equal 
to £8,000,000 sterling. Thousands of tons of maolmrel 
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are also taken every year by moans of drift-net fishing off 
the British coasts, while the pilchard fisheries of Corn- 
wall and Devon are also of the greatest imjKirtance and 
valne to these counties. 

The aeine net is also very largely used fiir tlie capture of 
pilchards, the chief station being at St. Tves Bay on the 
north coast of Cornwall. At certain seasons of the year 
large shoals of these fish set in towards the shore, and 
immense nets, from 160 to 200 fathoms long, are employed 
to inclose them and draw them in to the shore. 

The stow net is used in the waters of the Solent, tho 
Wash, and the mouth of the Thames for the capture of 
sprats and young herrings. It consists of a gigantic 
funnel-shaped bag, 180 feet in length, tapering from its 
square mouth, 81 feet high and 21 wide, to a diameter of 
2 or 8 feet at tho smaller end. This is suspended under 
the bottom of the fishing boat, which is amthored at a 
favourable place at the first of the tide, and the fish nra 
swept in by the current, and once in are by the same force 
prevented from escaping. A stow net of peculiar con- 
stniction, but worked upon similar principles, is used in 
the Thames for the capture of whitebait, llic Thames 
shrimps are caught by means of a small beam trawl net, 
provided with a second beam instead of a ground rope. 

JJooh-and-Une fishing, for the capture of cod, ling, 
haddock, whiting, &c., is carried on all round the British 
Isles, and also on tlie great fishing-grounds of the North 
Sea, already described. There are two kinds of hook-and- 
lino fishing practised by British fislicrincn, one with short 
lines held in the hand of the fisherman who uses them, 
and which are therefore called “ hand lines ; ” and the other 
with what are termed “ long lines,” which are paid out 
from a fishing boat, and hauled in after a suitable inter\'al. 
Tho hand lines ore generally employed by boats fishing 
within a moderate distance of the shore, the longer lines 
being used in the deep-sea fisheries. In the long-line 
fishing for cod a complete set of lines consists of 180, of 
40 fathoms length cacli * and os each line spreads twenty- 
siz shorter lines, nearly 6000 hooks are spread out for one 
fishing. These lines, which stretch a distance of nearly 
8 miles, are laid across the tide, and arc steadied by means 
of small “ anchors ” placed ut every 40 fathoms. At either 
ond of the Hue, and at every mile of its length, it is 
attached to conical, hooped, fing-bcaring buoys, called 

dans,” which servo to indicate its position to the fisher- 
men. The hooks arc baited with whelks, and tho fish when 
taken are cither preserved alive in a well in the boat, or 
are packed in ice for the market. Hooked fish command 
a higher price than those caught in the trawl, as they aro 
less knocked abont in the catching. Many of tho boats 
which fish for cod off the Doggerbank bring their takes 
alive into Grimsby, and the fish are there preserved by 
means of wooden chests about 7 feet in lengtli by 4 feet 
in width and 2 in depth. Such fish will live for a fort- 
night in the Grimsby fish dock, and when wanted for 
market they are taken out and kilkid hy a blow on the 
head. Sometimes nearly 20,000 fish are preserved at one 
time in this way at Grimsby alone, and at Harwich large 
quantities ore stored in a similar manner. Such fish are 
known in the market as live cod.” 

The importance of the fisheries of Great Britain has 
cqused many laws to be passed from time to time for the 
purpose of protecting the breeding of certain fish, of ad- 
vancing public money for the encouragement of fisheries, 
and for the securing of regular supplies of fresh fish. Com- 
missioners have been appointed to watch over the various 
fisheries, and to report annually upon Ihe sumo to the 
government 

Formerly there wore various Acts iu existence for tho 
Yegulatibn of our fisherips, limiting the size of fish brought 
into market. These have mostly been repealed, and to this 
policy some attribute a marked deterioration iu size and 


quality of many species. There has existed among fisher- 
men for many years an opinion that tho more efficient 
modern methods of fishing, especially extensive trawling, 
has acted injnriously on tho supply of fish; but that the 
quantity of fish in tlie seas has decrcSsed does not seem to 
be borne out by facts. It has been proved that most of 
tlie old fishing-grounds actually yield a much larger quantity 
of fish at the present day to what they did. in former times, 
while tho supply available is practically inexhaustible. Many 
naturalists have drawn attention to ihe amazing powers 
of reproduction possessed by the finny tribes, and in the 
face of their statistics the quantity annually taken seems 
altogether insignificant. As illustrating this power it may 
bo mentioned tliat the female herring lays from 20,000 to 
80,000 eggs, and the eggs in a moderate-sized cod have 
been found to amount to over 4,000,000. Professor 
Huxley has estimated that in the shoals of cod whirii 
appear off the coast of Norway in the months of January 
and February there aro about 120,000,000 to each square 
mile, and that this number would require 840,000,000 
herrings for a week’s supply of food. He considers that 
the fisliing operations of all nations of the earth do not 
result in the catching of 6 per cent, of tho food-fish which 
are the objects of the great sea fisheries, such as cod, 
herrings, mackerels, pilchards, &c. 

It is probable that while the increased cost of better 
boats has ituTcased the risk of engaging in tho trade, 
the nse of them has altogether destroyed tho profits of 
the old-fashioned small craft. The discharge of sewage 
and of various kinds of poisonous refuse from mines, 
manufactories, &e., into the sea, have a distinct effect 
upon the lower animals on which fish largely feed; 
and with the destruction ol their fObd inshore the fish 
naturally go further off to seek for it. There ore already 
Acts of Parlianieut regulating the oyster, salmon, and some 
fresh-water fisheries, and with proper caro the enforcement 
of restrictions on the capture and sale of undersized and 
unseasonable fish would be very easy. 

FISHES (Lat puces') form one of the great classes of 
the sub-kingdom Vertkurata. A fish may be defined as 
a vertebrate animal breathing throughout life through the 
medium of water by means of branchim or gills, having 
one auricle and one ventricle to tho heart, cold red blood, 
and extremities foimcd for swimming. 

A typical fish shows clearly in its stnictnre its power of 
rapid and steady motion through tho water which forms 
its home. The body is of an elongate-oval compressed 
form, covered with scales directed backwards, and furnished 
with fins. Such is the external appearance of many of 
the best-known fishes, such as the perch, mackerel, and 
cod. But in uo great group of tho Vertebrata is the 
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external form more yielding to the influence of habits of 
life and dwelling-place than in fishes. The long snakc- 
like eels, the fiat compressed fiat-fishes, the rounded sun- 
fishes and globe-fishes, the grotesque anglers (an allied 
form is figured above), the pipe-fishes and tho sea-horses, 
the skates and the sharks, are all instances of tho extreme 
variety of external form in this group. 

Taking a fish of the ordinary shape, such as a pcrcht 
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•ca^, ^4 as a type, the general stmetnre may be briefly ventrale, to maintain its balance. When tlie fish dies and 

maicated. The body may be divided into three portions, the fins cease their work, or if it be deprived of its fins, the 
aeaef, and toi7, the head extending to the gill-open- proper balance is no longer maintained, and the fish floats 
lug and the trunk to the vent. The thoracic part of the with its belly uppermost. Retrograde motion can be 
DOdy is thrown forw^d towards the head, so that fishes effected imperfectly by forward strokes of the pectorals, 
may bo said to have no neck. ^ In the head are situated In the flying fishes the pectorals act as a parachute; while 
th^eart and the organs of respiration as well as the brain. in the gurnards, anglers, and some other fishes that live on 
The loconAtion is effected by means of which are of sandbanks left dry at low tide, they are adapted for walking 
two kinds — vertical or unpaired, and horizontal or paired, or hopping on land. Some fishes again, as blennies, walk 
The vortical fins are developed in the median plane of the on the sea-bottom by means of their ventral fins, while the 
^sh. In the embryonic condition they appear merely as u gobies have these fins united into an adhesive disc, by 
fold of skin edging the whole upper portion of the body, moans of which they can attach themselves firmly to 
and extending round the tail to the vent. This fold of rocks. Flat fishes and rays swim with an undulatory 
skin is usually supported by rays which may be solid and motion of their broad flattened body; eels, by alternate 


pungent, when they are named spines, or flexible and 
jointed, either simple or branching, when they arc called 
dbft rays. These fin-rays are continuations of, or are articu- 
lated to, other rays supported by the vertebral column. 

'PliA *1... i.: c- •_ • A A-i 


moans of which they can attach themselves firmly to 
rucks. Flat fishes and rays swim with an undulatory 
motion of their broad flattened body; eels, by alternate 
curvatures of the body. 

The skin of fishes is generally covered with scales, 
which are horny products developed in pockets of the 
skin (cutis). Several kinds of scales are distinguished, 


The continuity of the vertical fin is usually intcrrnptod, namely — the Cycloid, thin smooth scales; the Otjsnoid, 
parts being arrested in their growUi and disappearing thicker, rough, and toothed on the free margin; and 
•while other parts continue to incroase. In this way the Ganoid, angular bony scales covered with a layer of 
several fins may be distinguished, the dorsal extending enamel. In some fishes, as sharks, file-fishes, rays, &c., true 
along the back, the anal placed on the ventral surface scales are absent, their place being token by dermal spines 
behind tljo vent, and the caudal forming at the extremity or tubercles, or large osseous plates or scutes, all of which 
of tho tail. The dorsal fin may be single or be broken up were foimerly romprisod under the common name Plaooid 
into two or three fins. In some fishes, as tho salmon, Soali£S. Ganoid ^^cales are most common in fossil fishes, 
some of the cat-fislics, &c., an additional dorsal fin, placed The skin is often naked. Certain scales, forming a con- 
behind tlio others and without rays, is present : as fat is tinuous series, in a slightly waved line from tho head to 
^ways deposited in the fold of skin composing this fin, it tho tail of the fish, are pierced in or near their centre, and 
has received the name of fatty or adipose fin. The pre- furnished with a tube through which a slimy matter is 
senco of spines or soft rays in tho dorsal fin forms an poured, which serves to lubricate the body of the animal, 
important character in the classification of fishes. The This series of tubes forms a line visible on the sides of tho 
anal fin may consist of one or more portions, or be entirely body, which is termed tho lateral litte. 
absent. The caudal fin is in the ordinary fishes exter- The bones of fishes arc of a less dense and compact 
nally symmetrical, being freq\iently crcscent-shaped with nature than in the higher orders of animals, and always 
itwo equal lobes. TJiis form of caudal fin is called remain in an isolated state, similar to that of the embryo 

of the Mammalia. Many fishes have a 
wholly cartilaginous skeleton. The skele- 
. - - ^ “ ton may be divided into four chief parts 

" ‘ ‘ — the vertebral column, the head, the 

respiratory apparatus, and the limbs. 
The vertebral column [see Backdonk] 
< in the ordinary bony fishes (see the skele- 

of perch, fig. 4, Plate HI. Back- 

^ hone) consists of vertebral, which are 

concave at each end (amphicaloua), 

Homocei«aC.uddFI„. '•* Ilcteroecrcal. Tho spwo Mween each vortebni is 

filled with the gelatinous remains of 
cereal as opposed to heterocercal^ tho term applied to tho the notochord. In this way a kind of ball-and-socket 
caudals of sharks and sturgeons, in which the extremity joint is formed, and the requisite degree of strength and 
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cereal as opposed to heterocercal, tho term applied to tho 
caudals of sharks and sturgeons, in which the extremity 


of the vertebral column is prolonged through tho upper mobility is gained. In one fish alone, the bony pike, the 


lobe, which is longer and ont of proportion to the lower 
lobe. In the homocercal tail, indeed, the symmetry is only 
on the surface, for tlie tip of the vertebral column is 
inclined upwards into tho upper lobe of tho fin. A truly 
symmetrical caudal fin (diphycercal) is found in a few fishes, 
49uch as some of the rays and the inud-fislics. The paired 
fins are the hoinologues of the limbs of quadrupeds. It is 
probable that like the vertical fins they are the remnants 
of a continuous lateral fin, specialized and highly developed. 
Tho first pair, the pcetords, are placed immediately behind 
the gill-opening. The second pair, the ventrals, are 
situated on the abdominal surface, but have a remarkable 


vertebrso are convex in front and concave behind (ppiatko^ 
C€thu8), The vertebras are divided into abdominal and 
candal, the perch having twenty-one of each. The num- 
ber of the vcrtobrie vary considerably, them being 270 in 
the tail of some sharks and only eight in tho same region 
in the sun-fish. Tho transverse processes of the abdominal 
vertebrsB support the ribs. The neural spines of the 
vertebrae support a series of flat spines (interneurals), to 
which the rays of the dorsal fins arc arti(;ulat(‘d. In the 
same way the haemal spines of the candal vertebrae support 
a series of spines (interhfemals) to which the anal rays are 
articulated. Tho last caudal vertebra articulates with a 


power of changing their position in relation to the pec- 
torals, sometimes lying behind them, well back near the 
vent (abdominal), or farther forward below the pectorals 
•(thoracic), or even in front of tho pectorals (jugular). 
The vent^ fins may be entirely absent. Some fishes 
have no paired fins. 

The candal fin is tho diief organ of locomotion, its 
.action^eing similar to that of a screw. The pectoral fins 
•serve principally to direct the fisirs coarse, and, with the 


a fan-shaped bone (liypural), which supports the caudal 
rays. In many fishes, as the mud-fishes, lampreys, 
sturgeons, &c., the notochord is persistent. In the lam- 
preys and hags there is no trace of ribs or limbs. The ribs 
are mdiment^ in the sharks and in some of the bony fishes, 
absent in the chimoiras and some bony fishes. 

The shoulder-girdle or pectoral arch in its slmpl^t form^ 
as in tho sharks, is a cartilaginous arcli placed just behind 
the branchial appoiatus. This primary shoulder-girdle 
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undergoes degeneration and its place is nsnrped bj the 
clavicle, a bone which reaches a considerable size in the 
bony fishes, and becomes the chief support of the pectoral 
fin. In the bony fishes the pectoral fin is suspended 
from the skull by the post-temporal bone. With this 
articulates the supraclavicle. The arch is completed be- 
low by the union of the large clavicle with that of the 
opposite side. The fore-arm consists of the coracoid and 
scapula, and the carpals, a variable number of small bones, 
followed by the rays of the fin. (The nomenclature of the 
bones of the pectoral arch varies exceedingly ; the names 
employed here are those of Professor Parker.) Tlie pelvic 
girdle is much reduced. The ventral fins are articulated 
to a pair of fiat triangular bones, the pubic bones. 

In the mud-fishes (Dipnoi) the pectoral fin differs in 
structure from that of ordinary fishes. It consist s of a 
central axis made up of a number of cartilaginous pieces, 
which gradually become smaller and thinner towards the 
extremity. Kach joint of the axis bears on each side a 
cartilagimms branch with one, two, or three joints. The 
diverging rays arc sometimes suppressed. This typo of 
limb is called crosso-pteryginm, as opposed to iehihy- 
ptorygium, the typical limb of fishes. The limb of higher 
vertebrates, which topically encis in a hand Of five fingtjrs, 
is called cheiro- pterygium. 

The variations in the structure of the skull are very 
great in fishes. The skull of the perch may be taken as a 
type of the bony fishes, and the more important points 
in its structure touched on, as a complete treatment is 
impossible here. [See Ski i.Iu] The skull is divided 
into the facial and cranial portions, the first of which is 
most developed. The brain is contained in the cranial 
cavity. Tlie upper jaw consists of maxillary and inter- 
maxillary bones. In the perch and the greater number of 
fishes the intermaxillary bones constitute the chief portion of 
the upper jaw, the maxillary bones being placed behind and 
parallel to them and articulated to the vomer. In the 
salmon tribe, and some other fishes, however, the inter- 
maxillary bones are smaller in proportion, and form a con- 
tinuous line with the fore part of the maxillary bones. In 
the sharks the maxillary and intennaxillary bones are 
reduced to mere rudiments, their upper jaw being the 
palatine. In the chiiiiseras there is no separate upper jaw, 
it having fused with the cranium. The formidable weapon 
of the sword-fish is formed by the prolongation and coales- 
cence of the maxillary and intennaxillary bones. The 
lower jaw or mandible consists of several distinct hones — 
the nrticulary, which articulates with the quadrate bone; 
the angular, a small distinct bone l>elow the joint of the arti- 
culary ; and a largo bone, the dentary, which carries teeth. 

Respiration is carried on by means of branchia; or gills. 
The absorption of oxygen by fishes is small, and many of 
them can survive for several days out of their native ele- 
ment. A few breathe atmospheric air, having special con- 
trivances for this purpose. The gills are very vascular 
tufts or plates developed upon the branchial arches, which 
are separated from each other by the gill-slits. On the 
interior edge of each arch there are two rows of knobs, 
cones, plates, or lancet-shaped processes beset with fine 
teeth ; these are named gill-rakers, and act as sieves In 
straining the water and preventing gross substances from 
passing between the arches. Generally there are four 
H^l-bearing arches, but sometimes the gills are fewer. In 
the embryo fish six oi'chcs may be perceived, and even 
seven ore indicated, but the first is atrophied before the 
sixth is developed, and only five are matured. The fifth 
arch does not in general carry gills, but is beset with teeth, 
forming the lower pharyngeal bone. 

Even in the more common fishes great modifications 
•occur U the respiratoiy apparatus. The fourth gill Is fre- 
quently entirely absentT In the bony fishes the tips of the 
gills arc free, and there is only one external opening on 


each side, by which all the water, which, entering by the 
mouth, passes over the gills, flows out. This opening is 
regulated by a valve called the operculum or gill-cover, 
which consists of fonr pieces— viz. the pre-opercnlnm, a 
chevron-shaped or crescentic bone •bounding the check 
posteriorly ; the operculum, often quadrangular, and filling 
the space between the pre-operculum and upper part of the 
gill-optming; the sub-operculum, lying, as its bame denotes, 
under the operculum, and bordering the lower part of the 
gill-opening; and fourthly, the inter-nporculnm, which 
lies before the sub-operculum, and runs forward under the 
lower limb of the pro-operculum towards the mandible. 
Between the sub-operculum and iiitor-opcrculum of the 
one side and those of the other a membrane, named the 
branchiostcgal, stretches across the throat, and fills the in- 
terval between the limbs of the mandible. It is distended 
on ribliko bones, called branchiostegal rays, which afe 
articulated to the segments of the hyoid arch. When the 
gill-opening is hirge, and runs forward to tlie root of 
the tongue, the branchiostegal membranes are narrow^ 
and are completely separated from each other. 1'ho 
membranes are continued into one another wlien the gill- 
opening is small and high up. In sharks the gills are 
completely sunk in pouches, and there is no operculum. 

The air-bladder is an organ peculiar to fishes. It 
has in many fislics a long duct communicating with 
the alimentary canal, of wdiich it was originally an out- 
gi'owth. In other fishes it is entirely closed. In most 
fishes it is nothing but a hydrostatic apparatus for main- 
taining the iiecessary accordance between the specific 
gravity of the fish and that qf the surrounding fluid. In 
a few fishes — the mud-fishes — ^it assumes the function of 
a lung. The air-bladder lies in the abdominal cavity. It 
may be divided into several intercommunicahle compart- 
ments. In most fresh-wnter fishes the gas contained in 
the air-bladder consists of nitrogen, mixed with a vegr 
small quantity of oxygen ; in marine fishes the latter gas 
predominates. The air-bladder is ahsont in hags, sharks, 
sturgeons, and allied fishes, and in some of the bony fishes 
wliicli live on the sea-bottom. In some fishes, as cat-fishes 
and carps, the air-bladder is connected with the acoustic 
organs by chains of small bones. 

The muscles of fishes are arranged on each side of the 
body in a scries of succcsBive fiakes or segments (myotomes) 
which correspond in number to the vertebric. The electric 
organs fouud in some fislies — the torpedo, electric eel, 
and electric cat-fish — have been developed out of mus- 
cular substance. 

The nervous system of fishes is simple, but undergoes 
great modifications in the different divisions of the class. 
The brain is small, and does not entirely fill the brain-case. 
In its primitive condition the vertebrate brain is constricted 
into three vesicles— the fore-brain (prosencephalon), the 
iiiid-hrain (mesencephalon), and the hind-brain (meton- 
cephalon), whose cavities at first freely commnnicate. 
I'liese three primitive vesicles give rise to new segments, 
the twlxt-brain (thalamcncephdon) between the fore and 
mid brain, and the after-brain (myelencephalon) arising 
after the hind-brain, and directly continuous with the 
spinal cord (myelon), which is usnally continued tlirough- 
out the body. Some of the sograonts of the brain may be 
obscured externally by the overlapping of the anterior 
segments. In the common bony fishes the fore, mid, and 
hind brain, corresponding to the cerebrum, optic lobes, 
and cerebellum of higher vertebrates, are well developed. 
The fore-brain (cerebrum) consists of two rounded masses, 
in front of which are placed two olfactory lobes (rhinen- 
ccphalon). The twixt-brain, which in sharks, &c., is dis- 
tinct, is hidden by the approximation to the cerebrum of the 
mid-brain (optic lobes), whidi consists of two rounded 
masses generally larger than the cerebral hemiapheres. 
The hiud-braln (cerebellum) is usually small. The sharks 
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have a liiglily developed nervons system : the cerebral hemi- 
spheres and the optic lobes ai'e more or less fttsod, each into 
one masSf and the olfactory lobes and cerebellum are greatly 
developed. Tlie nerves are given off from the brain and 
from the spinal cor<^ from between the vertebrse. 

As regards the senses, thoso of taste and touch appear 
to be but slightly developed in fishes. When we consider 
the quick monuer in which the food is swallowed, without 
mastication, it would certainly appear that their sense of 
taste is veipr slight. The sense of touch is 'probably most 
developed in the barbels attached to the month of those 
fishes that have them. Tlie long filaments with which the 
fins of some fishes are fnniished fdso perhaps serve, through 
tho sense of touch, to indicate the vicinity of weeds or other 
objects in the water. 

The eyes are differently placed in the various species of 
fishes, in accordanco with their habits ; for the most part 
they are placed laterally, and in some (thoso that live at 
tho bottom of the water) wo find them directed tipwards. 
In tlie flat-fishes they arc on the same side of tho body. 
In some species of sharks they are situated at tho end of 
an elongated lateral process on each side of tho head. 
Tho sight in fishes is acute; the range of vision, how- 
ever, is somewhat limited. Tho eyes (which are furnished 
with a spherical lens) are generally largo ; but in some 
species they are very small, while others are destitute of 
them. In the stream which runs through the Mammoth 
Cave, Kentucky, more than one specimen of eyeless fish 
is found. In fishes inhabiting great depths tho eyes are 
aborted, but down to a depth of 200 fathoms the eyes 
increase in size. Some fishes, as gobies, can elevate and 
depress their eyes at will. A lachrymal gland is absent. 
Ill the hags the eye is quite rudimentary, and is covered by 
tho skin. Certain eyellko spots are found in some deep- 
sea fishes, some of which are (ilind, and others, as the 
species of the genus Scopclus, possess lai’go eyes. These 
are small shiulng bodies embedded in the skin, eitlicr placed 
on the head or distributed along tho side of the body, 
especially along the abdomen. Their function is still a 
mystery. By some they arc regarded as accessory eyes. 
Probably they produce and emit phosphorescent light. 

In fishes the organ of hearing is rather complicated ; it 
is wholly within the head, and cannot be discovered except 
by dissection, the sharks alone having a fine tube leading 
to an external orifice from the interior labyrinth. The 
labyrinth has throe semicircular canals communicating 
with a vestibule in which are contained two bony bodies, 
called otolites. In some fishes the labyrinth is connected 
with the air-bladder. The sense of smell in fishes is toler- 
ably acute. The organ of smell has no connection with tho 
mouth and the respiratory function. In the hag and lam- 
prey the nasal sac is single, in other fishes it is double. 
In ordinary fishes the nasal cavities are placed at the sides 
or the top of the snout, in sharks on the under side. 

The teeth of fishes present considerable variety in struc- 
ture and numbers. They are found on almost every bone 
in tho interior of the mouth— in the bones of the jaw, 
palatines, pterygoids, vomers, basi-sphenoid, glossohyal, as 
well as on the brandiial arches and phai-ynged bones. 
Many fishes have long lancet-shaped teeth, capable of 
being bent inwards towards the mouth. In some the 
teeth are arranged in bands or patches. Some fishes arc 
toothless. The teeth are always being shed and renewed. 
The mouth in sharks, sturgeons, and some bony fishes lies 
at the under surface of the snout. The hags and lampreys 
have a circular mouth without jaws. Tho tongue may bo 
absent. There are no salivary glands. The alimentary 
canal is usually short and large, being as a mlo shorter 
in carnivorous fishes than in those of herbivorous habits. 
The stomach in bony fishes is usually a large simple cavity, 
preseij^ng the form either of a bent tube, as in the salmon, 
or of a pouch, as in the herring. The intestine in tho 


bony fishes is simple, hut in most other fishes it has a 
spiral valve. The liver is usually largo, and generally 
forms a single undivided mass : in it a great quantity of the 
oil of tho b^y accumulates. A gall-bladder and pancreas 
are usually present. Fishes are generally extremely vorai- 
cious, and for the most part are carnivorous. Some devour 
even their own offspring. Some fishes feed on vegetable 
substances, others extract nutritive matter from nind. The 
food is generally swallowed whole ; tho stomach of some 
deep-sea fishes is so capacious and distensible that it can 
receive a fish of twice or thrice the bulk of the destroyer. 
Sharks tear their prey to pieces with their sharp teeth. 

The circulation in fishes is of a simple type. Tho heart 
belongs to the branchial circnlution alone, and not to the 
general circulation of the body, and so corresponds to the 
right lialf of the heart of mammals and birds. There 
is a single auricle (or afrit/m), which receives tho venous 
blood fram tho body and forces it into tho single ventricle. 
From the ventricle in the bony fishes arises the branchial 
artery, which is dilated at tho base. The branchial artery 
divides and gives off a branch to each branchial arch. The 
ai'ratcd blood, which lias passed through the gills, flows to 
tho body, the main tranks uniting to form tho aorta. In 
bony fishes and lampreys tho dilatation above tho ventricle 
is merely a swelling of the artci*y without contractility. 
This swelling is called the aortic bulb (bulhus aorta). In 
all other fishes this swelling is formed by the drawing up 
of the muscular part of tho ventricle from which It is not 
separated by valves ; its interior is provided with a series 
of watchpocket-shaped valves. This is known as the conus 
arteriosus. A portal circulation supplying the alimeiitaiy 
canal, and terminating at the liver by means of the vena 
portas^ is found in fishes. [See Oiuculation.] The 
heart is relatively small. The blood is red. The red 
blood corpuscles are elliptical, except in tho lamprey, where 
they are almost circular. Among bony fishes they are 
largest in the salmon family. Those of sharks are larger, 
while one of tho mnd-fishes (Lepidosiren) has blood cor- 
puscles ncoi'ly as large as thoso found in amphibians. The 
kidneys in tlie bony fishes are usually very long, lying along 
the abdomen close to the vertebral columtu Tlicre are 
great variations as to their form among fishes. In the 
lampreys tho kidneys are in an exceedingly primitive form, 
comparable to a series of 'the excretory organs (nephridia) 
of tho Annelida, each opening into a common duct, instead 
of opening separately into the body cavity. 

All fishes are of two sexes. The majority ore oviparous. 
Tho eggs ore usually small, and the number produced is 
enormous. Some fishes bring forth their young alive, and 
copulation takes place. Usually impregnation takes place 
after the roe or spawn is deposited. Many bony fishes take 
care of their progeny till tho eggs are hatched. This 
especially iiiuteriial duty is usually performed by the males, 
the only two exceptions being in Aspredo, a genus of cat- 
fishes, and SoloDostoma, allied to the pipe-fishes. Nests 
are not unfrequeutly constructed hy the males, the best- 
known example being the sticklebacks. Tho eggs are 
curried about by other fishes in various places, in some 
cases in their mouth, in others in an abdominal pouclu 
Artificial impregnation of the eggs is now conducted with 
great success. Tho growth of fishes is very irregular, de- 
pending on tho amount of food and favourable surroundings. 
The so-called Leptoccpbali, long band-shaped fishes with a 
skeleton almost entirely cai'tilaginous, wliich are found 
floating in the sea far from land, are regarded by Dr. Gun- 
ther as the young of various kinds of fishes arrested in their 
development by being canied out of their normal surround- 
ings, Many fish grow very rapidly. Instances of albinism 
are very rare among fishes. A kind of intermediate stage 
is not uncommon, in which the dai’k-colonrod pigiqpnt cell^ 
become yellow. This is common among domesticated 
fishes, as the gold-fish and gold-tench. Hibernation, or 
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ratlier aestivation, is not nnknown among fishes. In tlie 
tropics many fishes which live in ponds liable to dry up, 
4>ury themselves in the mud, and pass through the dry 
aeason in a state of torpidity. 

roisonoos properties are found among fishes. The flesh 
of some is poisonous when eaten. These inclndu tropical 
species of herrings, globe-fishes, filc-fishes, tunnies, &c. 
Their deleterious properties are in nearly all instances due 
to their food, which consists of corals, poisonous Medusas, 
or decomposing substances. Some common fishes cause 
illness if eaten during the spawning season. Poison organs 
■fire sometimes, though rarely, developed among fishes. In 
a fish found in South America (genus Thalassophryne, 
family Batrachidse) the operculum is armed with a spine 
closely resembling the venom-fang of a serjient. The spine 
is hollow, and communicates at its base with a poison-bag, 
the contents of whirl] pass throngk the spine into the 
'wonnd which it inflicts. The dorsal fin is armed with two 
similar spines. Two species of the genus Synanceia, com- 
mon in the Indo-Pacific seas, have their dorsal spines pro- 
•vided with poison-bags. The spines found on the tail of 
the sting-rays, and on the dorsal fin and oporcnlum of the 
weavers and some species of the family Scoi^paiiiidiB, cause 
such severe wonuds that it is thought the inucns secreted 
from the fish's body must possess poisonous properties. 

The usefulness of fishes to man consists chiefly in their 
supplying him with food. The skin of sharks and rays 
yields shagreen, and the air-bladder of sturgeons and some 
others isinglass. Artificial pearls are made from the scales of 
the bleak and other fishes. The liver of many fishes yields 
oil for medicinal and other purposes. 

With reference to the general intelligence of fishes Mr. 
Komancs (‘‘Animal Intelligence”) says: — “Fish display 
emotions of fear, pugnacity; social, sexual, and parental 
feelings; anger, jealousy, play, and curiosity.” Parasitism 
in jnm among fishes. The hag is a true parasite, penetrat- 
ing into the abdominal cavity of fishes, such as the cod, 
and devouring its host. Several instances of commensaliitm 
occur, the parasites living either inside or attached to the 
outside of their host without doing it any injury. The 
-sucking-fishes make np for their feeble powers of locomo- 
tion by attaching themselves to whales, sharks, or even 
ships. A cat-fish lives in the mouth cavity of another fish 
•of the same family. Species of star-fishes, sca-cncumbers, 
and sea-anemones give shelter to certain little fishes of the 
genus Fierasfer and some others, which live inside their hosts 
In the capacity of “ messmates ” rather than of parasites. 

Classification , — The classification of fishes is one of the 
points upon which zoologists at present agree to differ. The 
I.aucelet (Amphioxus) is considered by many to be a fish. 
This creature, two species of which arc now known, has no 
skull, brain, limbs, nor heart. The notochord is presistent, 
and the skeleton mombrano-cartilaginous. It seems an abuse 
•of language to call such an animal a fish, separated as it is 
from fishes by a gnlf as wide as that which separates them 
from mammals. Amphioxus logically forms a primary 
'division of the subkingdom Verlebratn. Such a position 
has been found for it in the classification of modem 
writers under the names Leptocardia, Acrania, or Cepha- 
lochorda [see Lancelet], as opposed to Oraniata, which 
includes all other vertebrates. MoNOUHmA (or Cyclo- 
stoma), comprising the hags and lampreys, again is separated 
froto the class fishes by some zoologists, looking to the 
striking differences between these animals and other fishes. 
If Monorhina is excluded the class Pisces may bo divided 
into four subclasses, Chondroptebygii, Holockpiiali, 
Ganoidei, and Teleostei. The Teleostei are the com- 
mon bony fishes. Though far outnumbering the other 
subclasses, and though they are commonly regarded as the 
typical ^shes, the Teleostei are a special line of develop- 
ment out of the direct lino leading to the Amphibia. 
The other subclasses ai*e more ancient and approach the 


amphibians more nearly; indeed, the distinction between 
the mud-fishes and some of the latter class is very slight. 
These three subclasses Dr. GUnther unites into one, which 
he calls Palscichthyes, or ancient fishes. The Ganoidei 
includes the sturgeons, the bony pi^, and a few other 
living forms, together with an immense nnmbor of fossil 
forms. With them Gunther includes tlie mud-fishes, which 
for others form a separate class (Dipnoi). The Ganoidei 
are in many respects intermediate between the Teleostei 
and the Chondroptorygii (sharks and rays). The Holo- 
cephali contains only two living genera, Cliimiiera and 
Gallurhyncus. 

In the Plate are figured the skeletons of a few typical 
fishes for comparison. Fig. 1 represents the common 
skate, one of the rays. The pectoral fins (of which the 
right alone is figured) arc greatly expanded, and form ilie 
sole organs of locomotion, the caudal fin being snpprcssoiK 
It is interesting to compare with tlie rays the flat-fishes 
(fig. 4), which arc also adapted for a life on the sea-bottom, 
and like tiiem have a flattened disc-like body, by undula- 
tion of which they move. The peculiar shape of the skate 
is due to vertical de.prc8sion^ that of the flounder to lateral 
compression^ so that the dorsal and anal fins of the latter 
correspond in function to the pectorals of the former. 
Fig. 2 is the skeleton of the sterlet, one of the sturgeons, 
hliowing the eminently hetorocercal tail. The skeleton is 
cartilaginous, and the notochord persistent. Figs. 11 and 5 
are skeletons of nearly allied fishes. The eel (fig. 5) has 
an extremely elongated body; its vertical fin extends along 
the back round the tail to the vent, and is not split up 
into dorsal, caudal, and anal fins, as in the carp. The 
carp (fig. 3) has well-developed ventral fins ; the ool has none. 

Fossil Fishes, — From the cartilaginous nature of the 
skeleton of many fishes the study of the fossil forms of this 
group is attended with pqpuliar difficulties— scuiles, spines, 
or teeth being frequently the only things which survive to t('ll 
us of the nature of the animals of which they once formed 
part. Certain minute pointcul homy bodies, known as cou- 
odonts, have been obtained from deposits belonging to the 
Ix)wcr Silurian measnres. These are considered by some to 
be the teeth of fishes, but should most probably be referred 
to the Mollusca and the Anneliihi. The first evidence of 
the appearance of the Vortebrata on the earth is afforded 
by the occurrence in the Ludlow rocks of the Tipper Silurian 
age of spines and shagrccn-Bcalcs of a fish, probably one of 
tlie sharks, coupled with what is believed to bo the jaw of 
a fish belonging to tlie Flacodermi, a division of Ganoidei. 
The remains of fishes in the Devonian or Old Red Sand- 
stone epoch are very abundant. Besides spines of sharks 
remains of Ganoid fishes abound, especially of those witl: 
great cephalic bucklers, os Ceplialaspis and other genera, 
forming a special division, Placodermi. Throughout 
the Carboniferous and Permian ages Ganoids and Chondrop- 
terygians abound. At the commencement of the Second- 
ary epoch the Ganoids begin to decline. In the Cretaceous 
period the Teleostoans mako their appearance, and soon 
become predominant. 

(“ An Introduction to the Study of Fishes,” by Albert 
C. L. O. Giinther, Edinburgh, 1880 ; R. Owen, “ Lcctun*s 
on tlie Comparative Anatomy and Physiology of the Ver- 
tebrate Animals: Part I., Fishes,” London, 1846; T. 
Huxley, A Mannal of the Anatomy of Vertebratod Ani- 
mals,” London, 1871 ; C. Gogenbaur, “ Elements of 
Comparative Anatomy,” translation, edited by Professor 
Ray Lankester, liondon, 1871; “Catalogue of Fishes,” 
published by the Trustees of the British Museum, London, 
1859-70; “Voyage of H.M.S. Challenger \ Fishes,” by 
A, GUnther.) 

nSHING-FBOG. See Anot.er. 

nSHXNG TACKXiB is the subject of varied branches 
of industry, prindpally nets, hooks, flies, baits, ro^, &c. 
Hie knitting of fishing-nets has been carried on from time 
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immemoml in and near seaside towns, by the wives and 
families of fishermen. Machine-made nets, however, are 
now rapidly superseding hand-made, and cotton is super- 
seding liemp, the former being nearly twice as durable, 
especi^ly when “ tanked.*’ A very fine collection of netting 
line was exhibited in the London Fisheries Exhibition, 1888. 

Limerick fish-hooks hod at one time a great reputation, 
but the maiAfacture is now chiefly carried on at Redditcli, 
Worcestershire, where about 4,000,000 fish-hooks are made 
weekly. The process of manufacture is nearly as follows: — 
Wire of the proper thickness is unwound from a reel, cut 
into pieces of a proper length, bearded or notched, filed, 
shai-poncd to a point, and bent to the proper shape ; the | 
liot)ks are then hardened, the stiffness and elasticity of 
steel being imparted to the iron by sudden immersion into 
Jieated charcoal, or other processes. After undergoing 
annealing they ore then shaken in bags of oil and emery, 
scoured in acid liquor, washed in soap-suds, dried in saw- 
dust, blued in a kiln, washed and dried again, then papered 
and packed. Most of the processes are automatically 
performed, one man with ono machine being able to make 
1)000 hooks per liour. There are more than fifty different 
sorts of fish-hooks, each having from twenty to tliirty sizes. 

The flies aro made by women and girls, the featliers of 
the jay, starling, woodcock, golden pheasant, and other 
birds being used. Brilliant baits are soroctimes made of 
electro-plated metal. Tlie floats are made of wood, cork, 
wire, silk, quill, and putty, linished off with paint and 
varnish. The rods are of bamboo, hickory, cane, ash, 
Iniicewood, or hazel; the wood is sawn, turned, bored, 
planed, stained, fitted, imd varnished. Kel spears, har- 
poons for fresh and salt water fish, reels, swivels, leads, 
small shot, gut lines, hair lines, are among the other 
articles in fl.shing tackle. One large establishment at Red- 
ditch combines the making of most kinds of fishing t4icklR 
w'lth that of hooks, hut more frequently the tackle-makers 
purchase hooks ready made. See Angling. 

FISH-LOUSE is the common name applied to certain 
degraded crustaceans parasitic on fish. In some of the 
iish-lice the degradation is very complete, the organa of 
locomotion being lost and the whole body being so modified 
as to present a very grotesque und bizarre appearance. 
The fish-lice find their nearest relation in the beautiful 
little Cyclops and other Gopepods, which when young they 
closely rcs(;mble. They are often treated as a separate 
subclass of the Crustacea under the name Kpizoa. Sec 
Eri/OA. 

FXSB-OWL is the name given to somo species of 
O^VLS, distinguished by having the tarsus and toes hare of 
feathers and covered with a granular or irregular scaly 
skin. The soles of the feet are covered with small 
spicules. The fish-owls, as their name denotes, prey upon 
fish. They inhabit India and tlie Malay Archipelago. 
Three species have been described, referred to the genus 
Ketupa. The Ceylon fish-owl (Ketupa ceylonentds) is 
found not only in Ceylon, but in most parts of Indio. It 
is a large and powerful bird, haunting the banks of rivers, 
tanks, &c. Its principal activity is in the twilight. The 
food consists of fish principally, but also of small mammals, 
reptiles, and insects. Another species {Ketupa fiavipes) 
is found commonly in India, especially towards the north, 
and also abounds in the Indian islands and in Siam. It 
is a large, heavy, clumsy, but powerful bird, which fiies 
well by day, and is usually found in the vicinity of rivers, 
where it preys upon fishes and crabs. Among the Siamese, 
according to Mr. Finlayson, *‘the sknll of this bird is held 
in considerable estimation as a medicine in small-pox, and 
chiefly to check and alleviate the itching sensation which 
takes place in the curative stage. For this purpose the 
head is rubbed upon a stone with water, which thus 
impregnated is received into a vessel, from which an 
attendant spurts a quantity of it on the body from time to 


time.** The third species {Ketupa javaMnnd) is peculiar 
to Java. 

FXSH-SKXK» tho covering of the flesh of marine ani- 
mals, is used in tho arts for a variety of purposes. Thus 
the rough skin of tho shark, or dog-fish, is used by white- 
smiths, cabinetmakers, type-founders, and others, as an 
abrasive material for smoothing metals and woodwork. 
Tho skins of tho seal, porpoise,' beluga, &c., are brought 
into nse by tanning, and a sort of shagreen is made of 
fish-skin. Solo-skins are used for clarifying coffee and 
liqnors ; and ocl-skins are converted into strong ropes for 
connecting tho swiple and handstaff of a thrashiiig-fiail, 
and for many other similar purposes. 

FISSIBOS'TBBB. See Yolitokes. 

FXS'SURE is a general term applied to a rent or break 
in a rf>ck, but whore displacement or shifting has accom- 
panied fracture tho case is spoken of as a Fault. Fissures 
vary in size, from thin cracks into which a knife could 
scarcely be thrust, to wido and deep chasms. Frequently 
they are filled by infiltration with minerals of a different 
nature to that constituting the mass of the rock. Mineral 
lodes are cases of this nature, so are the thin scams of quartz 
and calcito frequently found in mnch disturbed rocks. 
Fissures ofton result from the widening of pro-existing 
cracks caused by jointing. 

FISSUREL'XJL See Key-holk Limpet. 

FIS'TULA, an ulcer in tho form of a nan'ow canal, 
more or less deep and siunouB, lined by a pale false 
mucous membrane, indolent and indisposed to heal, kept 
up by somo local pathological condition of the soft parts 
or bones, or by the presence of some irritating foreign body, 
and leading or not to a suppurating cavity. There may be 
a single cxtenml or intenial opening, or there may bo a 
communication between the skin and tho mucous, serous, 
or synovial cavity. Fistulae arise when abscesses are not 
thoroughly healed from the bottom, when any irritating 
substanco (as a ligature or piecu; of dead bone) remains in 
tho tissues, or after wounds of excretory ducts. Tho 
principles of treatment are, to remove tho canso ; to pre- 
vent the accumulation of matter, by counter openings if 
necessary, and by properly directed compression ; to excite 
adhesive inflammation by pressure, stimulating injections, 
and applications ; and, as a last resort, incision of the fis- 
tula, that tho soft parts may have an opportunity of heal- 
ing from tlie very bottom of the wound. The constitution 
should also be nourished by strengthening diet and tonic 
medicines. Tlie most common varieties aro the anid, 
lachrymal, salivary, and urinary fistnlic. 

FXSTULA'BIA. See Flute-mouth. 

FITS, a popular term applied to any sudden and 
unusual manifestation of a disturbance of the animal sys- 
tem, especially if accompanied by insensibility or convul- 
sive muscular action. Tho term is not used in scientiflo 
medicine, any sudden development of disorder in the sys- 
tem being called a seizure. See Atoflexy and Epilepsy. 

FITZ is the old Norman form of tlie French word^/s, 
meaning son. It is prefixed to proper names, in the same 
manner as the Scotch Mac, the Irish 0\ und the Hebrew 
£eiiy and indicates descent from the ancestral name 
following it. It has been applied to denote the natural 
sons of royalty, as in Fitzroy, Fitzjomes, and Fitzclarence. 

FXTZJAMES. See Berwick, Duke of. 

FITZROY, VXCB-ABMIRAL ROBERT, chief of 
the meteorological division of the Board of Trade, and in his 
day famed for his meteorological knowledge and for his 
system of forewarning stormy weather, was the youngest 
son of General Lord Charles Fitzroy. He was born in 
1808, entered the royal navy in October, 1810, and be- 
came a lieutenant in 1824. Ho was commander of the 
Beagle from 1828 to 1836, in important hydrographical 
operations in South America and elsewhere, carrying oil sur- 
veys and constructing a chain of meridional distances round 
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the globe. This was the expedition in which Darwin took 
part, and of which part he wrote a delightful narrative 
f ‘ JJoscarches,” &c., London, 1889). Fitzroy was M.P. 
fur Durham from 1841 till 1848. In 1843 ho was made 
guvemur of Now Zealand, which appointment lie held until 
1848. He obtained the rank of rear>adiiiirul in 1857, 
and that of vice-admiral in 1883. He died on the 30th 
April, 1885, from an act of suicide committed while in a 
state of mental derangement. Admiral Fitzroy's method 
of storm warnings undoubtedly contained the foundation 
of a system which further experience and obsei^*ation has 
rendered very valuable in saving life. The system of com- 
bined meteorological observations is now carried to a 
pitch not dreamed of when Fitzroy began the work. 8eo 
Mktkouolooy, 

FXU'ME, a N(;aport town of Hungary, in the province 
of Crontia-SIavonia, beautifully situated on the shore of 
the Adriatic, at the mouth of the Finmara. It is distant 
40 miles S.K. of Trieste, and has 18,000 inhuhitants. It 
consists of an old town standing on a hill, and a new 
town which is well built, with wide handsome streets 
running along the shore. Fiumo is a free port, and tho 
only port of Hungary. It is connected by railway with 
Trieste and Vienna 'on tho one hand, and with Pcsth on 
the other. It is tho residence of a military governor, and 
has a gymnasium, several fine churches, one of which is 
dedi(^ated to St. Veit, whence the town has its German 
name. It communicates with the Interior of the empire 
eastward by a magnificent road called tho LouisenstrasHe 
(in honour of Maria Louisa), completed in 1803, crossing 
the Julian Alps at an elevation of 3000 feet, and con- 
ducting to Carlovaczes, where the Save and Kulpa become 
navipible for small steamers. The harbour has been so 
much improved that it is now one of the best in the 
Mediterranean, and tho trade is veiy flourishing, the chief 
exports being flour, wine, and staves, the latter being 
obtained from tlio lowlands between tho Drave and tho 
Save, whicli contain a marvellous growth of oak trees, tho 
wood of which splits almost as tliin as a slate, and is a 
material unique of its kind for barrels. The principal 
manufactures of Fiume are cloth, linen, wax, huts, tobacco, 
earthenware, sugar, and leather. Shipbuilding is actively 
carried on, and there are tanneries, rope manufactories, and 
other industrial establishments, including Whitehead’s tor- 
pedo factory, and Messrs. Smith and Maynie’s paper-mills. 

FIVE THOUSAND, THE, the imaginary aggregate 
of specially chosen citizens of Athens, brought into being 
by the coup d'etat of Peisandcr and Antiphon to cloak the 
real tyranny of the Fouk Hundiied which they inaugurated. 
Tho revolt of Samos, and finally of Athens, converted the 
hitherto non-existent five thousand into a reality ; the four 
hundred oligarchs were deposed and brought to trial, and 
though nominally the roll of empowered citizens stood by 
law at flve thousand, every citizen who could show a proper 
war-panoply was admitted withuut further question. Thus 
in 411 B.O., after only a few months of oligaroliy, Athens 
fur a time regained her ancient democratical constitution. 
Slie was soon, however, to full (in 404 n.c.) before the 
despotism of the Tjurty Tyrants. 

FXVE-BCZLE ACT. This was part of tho legislation of 
Charles 11. against the Puritans, which ended in the pro- 
duction of the strong Nonconformist religious element (or, 
asHliey were formerly generally called, the Dissenters), so 
peculiar to our euuntiy. 

The Act of Uniformity came into operation, and a fifth 
of the English clergy were driven from their parsonages, 
on St. Bartholomew's Day, 1662. Next year Catholic 
priests were banished. In 1664 tho Conventicle Act fined, 
imprisoned, or transported all meetings of more than flve 
personsefor any religions worship but that of the Common 
Prayer. The Five-mile Act in tho following year com- 
pleted the code of persecution. By this infamous statute 


every nonconforming clergyman was compelled not only to 
swear that he held it unlawful to take arms against the 
king, but also to swear that he would never seek for any 
alteration in cither church or state. If he refused he was 
banished to the country, and dare*' not, under pain of 
imprisoninent, approach a town within five miles. As the 
main body of the Nonconformists belonged to the trading 
classes this Act robbed them of any religion^* teaching at 
all, except from ministers who would be base enough to 
forswear their consciences. It is almost needless to add 
tliat it is cliflicnlt to find a single instance of such a one. 

The Church of England had freed itself from tho Roman 
Catholics, hut by casting out Puritanism or Lutheranism 
under Charles II., it condemned itself to stand aside from 
the great march of religious progress. It is one of tho signs 
of the times that the good fellowship so long denied oncp 
more exists freely among us, though up till now the churen 
still feels unable to include the whole national religious life 
within her capacious bosom. 

FIVES, an ancient and popular game deriving its 
name cither from tho circumstance that all scoring in it is 
reckoned by multiples of live, or because the hall is struck 
with the five fingers of the hand. I'he game consists in 
the opposing players alternately striking with the hand 
a small ball, about two inches in diameter, against a 
wall above u certain line ; on the reliouiid of the ball the 
player whose place it is to return it must do so not later 
than the first bound from the ground. The game is said to 
correspond to a certain extent with the Greek apnrrhazis 
and the Jeu de paurne or palm play of France and England 
in the fifteenth century. 

FIXED STARS. See Stars. 

FIXTURES. It is necessary, in order to constitute a 
fixture, that tho article should he let into or united with 
the land, or to other substances previously connected 
therewith. Goods, and even buildings of tlie most poRr 
dcrous description, do not fall under the description of 
fixtures, if they are merely laid and rest upon the earth 
without being let into it. Something more than mere 
juxtaposition is required, as, for instance, that the soil 
shall have been displaced for the purpose of receiving tho 
article, or that the thing shall have been connected or 
otherwise fastened to some fabric previously attached to 
the ground. 

Questions as to fixtures arise principally between threo 
classes of persons: (1) between landlord and tenant; (2) 
between the executors of a tenant for life or in tail and 
the remaiiider-inan or rovci-sioner ; and (3) between the 
heir and the executor of the party who attached the article 
to the premises. 

Everything permanently affixed to the soil is in law a 
fixture. However, between landlord and tenant it has 
a more restricted meaning, and may be divided into 
“ tenant’s fixtures ” and “ landlord's fixtures.” Tenant's 
fixtures are personal chattels annexed to the freehold by 
the tenant during the term, either for the purposes of 
trade, or for mere ornament and convenience, and which 
he has a right to remove while ho is in possession, but not 
after ho has removed. Landlord’s fixtures are those he 
himself has put up. All trade fixtures may be removed 
by tho tenant which were of a perfect chattel nature before 
they were put up, or have in substance that character 
independently of tlie soil, and may be removed without 
material injury to the freehold. Removable fixtures for 
ornament and convenience are pier-glasses, comicos, 
chimney-pieces, slabs, window blinds, grates, coppers, 
pumps, iron ovens, and the like. 

FliAC'CUS, GAXU8 VAXiE'RIUS, was bom at Padua 
according to some, or at Setia in Latium according to 
others. Flaccus lived under Vespasian, and was a con- 
temporary of Martial, who addressed to liim one<^f his 
epigrams. He seems to have died young at Padua. Ho 
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wrote his “ Argonaatica** in imitation of Apollonins 
Bhodins. The poem is full of digressions and^ episodes, 
amidst which the main action languishes. £oxne of the 
descriptions, however, arc good. His style is at times 
obscure, and he is fqpd of displaying his erudition. There 
are only eight books of his Argonautica,” the last of 
which is incomplete. 

FLACOVR'TIA is a genus of plants, natives of the 
hottest parts of Asia and Africa. Flacourtia was named 
in honour of Etienne do Flacourt, a director of tlie French 
East India Company, and the commander of an expedition 
to Madagascar in 1C48. The species are thorny shrnbs, 
with whitish sepals and yellow stamens. Flacourtia Ra~ 
monteki has a fruit which is edible, about the size of a 
small plum ; it is red when ripe, but at length becomes 
violet coloured, and lias a sweet and acid taste. It is a 
fiative of India, tropical Africa, and Madagascar. Fton 
courtia sapida is a native of the mountainous districts of 
India, and the fruit is about the size of a common cui-rant, 
of a red colour, and is eaten by the natives. It is con- 
sidered to be a variety of the former species by Hooker in 
his Flora of British India.” Flacourtia inermis has 
reddish-purple berries of a pleasant acid taste. It is a 
native of the Moluccas, where it is also extensively culti- 
vated fur the sake of its fruit. 

Tliis jgenus belongs to the order The fl<iwers 

are eituer male or female, growing on separate plants. 
There arc four or five scolc-like sepals, no petals, several 
stamens with short anthers. The ovary, with two to eight 
cells and two to eight styles, ripens into a succulent fruit. 

FLAG (from the Anglo-Saxon Jleogon^ to fly or float 
in the wind), the ensign or colours of a ship. Flags 
borne on tho masts of vessels designate the country to 
which they respectively belong, and they are likewise 
made to denote the rank of tho oiheer by whom the ship 
is commanded. 

Tho supi’cme flag of Great Britain is tho royal standard, 
which is only to bo hoisted when the queen or one of the 
royal family is on board the vessel ; the second is that of 
tlie anchor on a red field, which characterizes the lord liigh 
admiral, or lords commissioners of tho admiralty ; and the 
third is tho union flag, in which tho crosses of St. George, 
St. Andrew, and St Patrick are blended. This flag is 
appropriated to the admiral of the fleet. 

In tho British navy the centre division of a fleet used to 
be distinguished by rod colours, the van by white, and tho 
rear by blue ; tliese divisions being respectively commanded 
by an admiral, a vice-admiral, and a rear-admiral. But 
by admiralty circular of 5th August, 18G4, these distin- 
guishing colours of red, white, and blue wore abolished in 
the royal navy, and the white alone retained — all her 
Majesty’s ships of war in commission being required to 
bear a white ensign, with a red St. George’s cross, and the 
union jock in tho upper canton. The blue ensign and union 
jaeJe is now appropriated to vessels employed in the service 
of a public office, or those commanded by officers of tho 
Royal Kaval Reserve, and the red ensign and union jack is 
borne by all other British ships, as tlie national colours, 
except such as may be allowed specially to bear any other 
distinguishing flag. Now the admiral, vice-admiral, and 
rear-fl^miral — who are termed flag-officers — ^are distin- 
guished by carrying their flags at the main-top-gallant- 
mast head, fore-top-gallant, and mizen-top-gallant re- 
spectively. 

The Plate prefixed to this volume shows tho royal 
standards of the three kingdoms, tlie flags above mentioned, 
and also the standards and naval and mercantile marine 
flags of the chief nations of the world. 

Several methods of sign^ing by means of flags both on 
land and sea have been invented; and at sea flags are 
also Ttfed for other pti^ses — e.y. a flag reversed signi- 
fies Stress, the striking of the flag surrender, and the 


placing of the flag of one country above another denotes the 
capture of' the vessel by the former. A white flag is the 
universally accepted Bij^al for a truce, and a yellow flag of 
quarantine. A black flag at sea denoted in former times 
a pirate; when shown in war it signified no quarter asked 
or given. 

FLA GSLLANTB, FLAOELLA'TXON. The idea 
of propitiating the Deity by self-torment dates from a 
remote antiquity. Herodotus relates (ii. 42) that tho 
Egyptians flogged tliemselves at one of tlicir annual 
celebrations. Flagellation was administered as a trial of 
fortitude to the young Lacediemonians, who it seems, in 
accordance with tho peculiar institutions of Lycurgus, did 
not attach to this castigation the idea of degradation 
which modern Europeans do. In Romo, however, the 
punishment of flagellation was only applied to slaves, and 
it seems to have been pretty common, as different classes 
of slaves derived their names from the kind of whips with 
which they were lashed. Some were called Hentionts^ 
because they were lashed only with cords ; others Buceda^ 
from being flogged with thongs of ox-lcatber. Tho Jews 
employed flagellation as a punishment, but never as a 
voluntary act of devotional exorcise. This practice wius 
unknown to the primitive Christians. The first known 
instances of this kind of self-mortification occur about 
400, and from that time they became continually more 
frequent till the year 1056, when Cardinal Peter Damian 
de Honestis promoted by all his inflnence the practice of 
sclf-flageUation, which the learned author of the “ Eccle- 
siastical Annals,” Cardinal Baronius, calls laudable 
usage of the faithful.” About the year 1260 tho intoxica- 
tion was complete. People began to perform their flagel- 
lations in public, on pretence of greater humiliation. 
Regular associations and fraternities wore formed for that 
purpose, and tlie extravagances were so great that cuii- 
tempornry writers seem to have been struck with astonish- 
ment. The Flagellants wore soon accused of many crimes. 
The celebrated Gerson attacked them in his writings, and 
Pope Clement VII. declared them heretics, and as heretics 
many of them were burnt. It was, however, with great 
difficulty that this sect was completely extirpated. 

FLAGXLLA’XUSJIB is on order of plants belonging 
to the Monocotyledons, series Calyciiiee. Placed by 
Endlichcr as a genus of iho order Juniteie, it is admitted 
of ordinal rank by Bentham and Hooker. There are six 
species in three genera, natives of tho warmer regions of 
the Old World. The leaves ore lancc-shaped, shoatliing iho 
stem at tho base, and ending in a spiral tendril. Tho 
flowers ore regular, arranged in a panicle. The perianth 
consists of six coloured segments, the three inner being 
the largest. There are six stamens. The ovary is superior, 
three-celled, the ovules solitary in the cells, anatropous. 
The fruit is about the size of a pea, succulent or drupaceous, 
containing a single 8e(*d. 

FLA'GXOLBTt a small musical instrument on tho 
principle of a whistle, played on by means of n mouth- 
piece. Its compass is two octavos, from tho first space 
in the treble stave, to in altissimo. The scale of the 
quadrille flageolet is rather more limited. Tho flageolet is 
really the old flute a 5ec, or flute blown lengthwise instead 
of from the side. This is the old English flute, remai'k- 
ablo for sweetness, but of little power. The flauto travereo^ 
now quite in possession of the term flute, bore its Italian 
name just given, or was called the German flute, when first 
introduced. The flUte a hec was also called in Rousseau’s 
time (he notes the fact) the flAte d^Angleierre, The tone 
of these old English flutes is produced on exactly the same 
principle as that of the flutes blown transversely ; it is the 
breath vibrating against a sharp catting edge that gives 
the tone of origin, and the vibrations of this tone oi a defln 
nite musical pitch are then selected and reinforced by the 
resonance of the pipe. The whistle, old English Ante, and 
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flageolet alike direct the wind through a narrow channel i 
against the Apple,” the old term for the sharp edge; the ! 
transverse Ante (the Ante of modem days), being played by 
the lip, has to do with a source of vibration that can itself 
be controlled. In this way none of the vibrations are 
lost, for the lip itself quickly picks up the period of vibra- 
tion of tlie tube, and the tone becomes full and sonorous. 
Organ pipes (the *• flue work or diapasons,” not the “ reeds”) 
are constructed on exactly the same principle. Take off 
the hollow head of the flageolet serving as a wind-chamber, 
and the narrow slit directing the wind towards the sharp 
edge of the hole in the side of the tube beneatli can be 
readily seen. The flageolet can bo played thus bare, but the 
liead and the little ivory mouth-piece are found to assist 
the player. This form of instrument is very ancient; 
Egyptian paintings of the time of Moses show por- 
fomicrs upon it. The Ekcokder (made immortal by its 
introduction in “ llamlet ”) was ono of the predecessors of 
the flageolet. 

The double flageolet was invented by Bainbridge in 
1800, producing two sounds, one from each pipe, usually 
III thirds — a method also found in all the nations of an- 
tiquity, including the Egyptians, as sliown in the ancient 
pictures before mentioned. The limited capability of the 
instrument for duct jdaying, beyond simple passages in 
tliirds, &c., soon caused it to fall into disrepute. It is now 
hardly to he met with, even as a curiosity. 

FI.AGEOLBT TONES, a name sometimes given to 
the harmonics of stringed instruments. 

FLAM^BOROUGH HEAD is the most projecting 
point of the chalk cliffs that run in an unbroken lino from 
Bridlington quay, rising in many places from 300 to over 
400 feet. The head itself is not the highest point, which 
is about a mile beyond the norlliern end of the dyke, and 
hero the cliffs are 48A feet in height. From the action of 
the sea tho chedk has been worn into many caves, while 
In other places it has formed spires and needles, which are 
the most picturesque whore the resistance lias been greatest. 
On the Head, 250 feet above the sea, is the lighthouse, 80 feet 
higli, showing a revolving light, visible 30 miles. Tlio 
view from tho summit is a very grand one. Flamborough 
Head was the old Ocellum Promontorium of Ftolemy, and 
in more modern times is noted for the capture of James I. 
of Scotland (when Earl of Oanick) when on his way to 
Franco ; and subsequently for an action, 1779, between two 
English ships and Paul Jones, the pirate, with a fleet of 
four vessels. 

FliABKBOY'ANT, a style of Gothic architecture pre- 
valent in Franco dui*ing the fifteenth and sixteenth centuries, 
so called from the frequent occurrence of flamc-like forms 
in the tracery. 

FLAME is the combustion of gaseous or volatilized 
matter. It is attended with groat heat, and sometimes 
with the evolution of much light; but the temperature 
may be intense when tho light is feeble ; this is the case 
with tho flame of burning hydrogen gas, it being scarcely 
visible by daylight, though its heat is intense. 

In tho burning of a candle tho wax or tallow, being first 
rendered fluid by heat, rises in the wick, and although the 
wick supplies some hydrogen and carbon, by far the greater 
portion of these is yielded by the wax or tallow, which 
bum by the assistance of the oxygen of the air. The 
sn)}ply of hot vapour diminishes as it ascends, and event- 
ually fails, and hence the flame of a candle gradually tapers 
to a point and tlien ceases. 

A simple flame, such as that of a lamp or candle, con- 
sists of throe portions. The dark central part, easily 
rendered evident by drprossing upon the flame a piece of 
fine wire-gauze, consists of combustible matter drawn up 
by tho capillarity of the wire and volatilized by the beat. 
This is surrounded by a highly luminous cone or envelope, 
which, in contact with a cold body, deposits soot. On the 


outside a second cone is to be traced, feeble in its ligbt- 
gpving power, but having an exceedingly high temperature. 
The explanation of these appearances is easy. Carbon and 
hydrogen are very unequal in their attraction for oxygon, 
the latter greatly exceeding tho fomer in this respect; 
consequently when both arc present, and the supply of 
oxygen limited, the hydrogen takes all, to the exclusion of 
a great part of the carbon. This happens in^he luminous 
portion of the flame, the particles of charcoal becoming 
intensely ignited by the burning hydrogen. In the exterior 
cone, winch is but faintly visible, these particles of carbon 
meet with new oxygen and undergo combustion. 

Blight luminous flames are generally caused by the 
presence of incandescent solid bodies ; the flames of hydro- 
gen, carbonic oxide, and alcohol all become luminous if 
powdered carbon, zinc, or lime be introduced. On tlyi 
other hand, coal-gas gives a non-luminous flame when 
mixed with snfliciciit air to completely consume the carbon ; 
as in tho Buns(>n burner, which gives a smokeless flame of 
intense heat; or as in the blowpipe flame, which given 
a heat of gi-catcr intensity. Several bodies give to 
burning gases highly coloured flames, as sodium, yellow ; 
copper, green; strontium, red. [See SrECriiiTM Analysis.] 
Flames are unable generally to pass through wire gauze;. 
[See Safety- r, A Mi\] They are usually extinguished by 
stopping tho supply of air, in ordinary domestic eases by 
throwing a rug or blanket over the fire. In large fires, in 
some cases sand or ashes arc used to cover them in ; l>nt 
the only method usually employed in large towns is that of 
using largo quantities of water, which acts by cooling the 
materials. It often docs much damage, and is not always 
advantageous; indeed, in some intense fires it may become 
a supporter of combustion and add fuel to the flames. 
Several firc-anniliilators arc employed; tho principle is 
generally the instant development of carbonic acid, which 
is pumped out to the flames, and acts as a non-supportyr 
of combustion. Fabrics may bo made uninflammable by 
dipping thorn in solution of tungstate of soda. For vari- 
ous illustrations of flamo see Bude Light, Electiikj 
Light. 

FLAME-BEABEB (Selasphonis) is a genus of 
Hummjnh-iukhs (Trochilidse). The Red Flame-bearer 
(Selasphorus rufua) may he taken as an example of this 
genus. This species is poculiai*, as indeed are all 
humming-birds, to Aintjrica. It passes the winter in 
Mexico, and advances during the summer as far north 
as Nootka Sound, where it was observed in abundance by 
Captain Cook. In all its migrations it keeps strictly to 
tho western side of tho Rocky Mountains, and thus repre- 
sents on tho west coast of North America the ruby-throat 
of the eaKtcrn or Atlantic districts. Tho male of this 
clianning little s])ecics, which measures about 3 inches in 
length, has tho upper surface cmnamon-brpwn, including 
the tail-feathers, whicli are of a lanceolate form, an(l 
tipped with dark brown; the wings are purplish-brown, 
with their coverts bronzed ; the throat is adorned with a 
large triangular gorget of a most brilliant golden orange- 
red ; tho breast is white, and the rest of the lower surface 
cinnamon-brown. In some males, the back is of a green 
colour; and this is also tho case in the females, which 
have the tail-feathers black tipped with white, and in place 
of the brilliant gorget of tho males, a fiery red spot on the 
tips of most of tho feathers of the throat. Tho males aro 
excessively quarrclsomo daring the breeding season, when 
their burnished gorgets look liko a brilliant livo coal ; and 
they emit a sort of bleating note which sc^arcely sounds liko 
the cry of a bird. They often rise to a great height in the 
air, and then descend instantaneously ^most to the sur- 
face of tho ground ; and during this descent, according to 
Dr. Townsend, they emit a strange and astonishingly loud 
note, which can bo compared to nothing but the r«i)bing 
together of the limbs of trees daring a high wind.” Tho 
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nest znemiiires 2j- inches in hoijp;ht, and three qnartors of 
an inch in breadth at the top ; it is composed of mosses, 
lichens, and feathers, with a few slender root-fibrea, and 
is lined with the line down of seeds. There are several other 
species of this genrs, all exhibiting the same metallic 
brilliancy in their gorgets. 

FLA'BISNS* one of the orders of priesthood in ancient 
Home, like tile Sulii, the Fecialcs, and others, instituted, 
according to tradition, by Nnma Pompilins. The several 
Hamens {flavuuesi) wore destined to the service of some 
particular deity. There was the Flamcn Dialis, who was 
consecrated to the worship of Jnpitcr, and was the first in 
rank ; the Flamcn Martialis, who attended to tlio worship 
of Mars; the Flamcn Quirinalis, attached to tho god 
(iuirinus. lliese three, tho “ greater flamcns,” were patri- 
cians, and there were twelve other or “lesser flaiiicns,” who 
were plebeians. Tho Flameu Dialis was a senator by virtue' 
<»f his oflice, and held many very high privileges. All lla- 
niens were elected by tho people. 

FLAMIN'GO (Phcenicoptems), a genus of birds whose 
natural position seems to bo between the wading birds, as 
storks and herons, and the ducks (Anatidm). Accordingly 
these birds are variously assigned to the orders GiiALLiK 
and Anskbeh. Professor Huxley keeps them distinct from 
both, making them the typo of a distinct group, to which he 
gives name Amphimorphse. The dose correspondence 
of many parts of the organization of the bird with the same 
])arth in the Anatidm is certainly very palpable; accordingly 
most authorities are disposed to place the genus under ilie 
order Aiisercs, making it tho typo of a family Pheenlcop- 
teridee. 

Tho legs of the flamingo oi'o very long, and naked far 
above the lu'ticulution of the tarsus, as in the Grallsc. Tho 
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feet ore webbed like those of a duck. The neck is very 
long. The wings are moderate. Tho bill presents great 
peculiarities. It is laminated, strong, higher than it is 
broad, conical towards the point, and naked at the base ; 
tlie upper mandible is suddenly bent, cun^ed at its point 
on the lower mandible, which is lai'ger than the upper. 
The tongue of the flamingo is remarkable for its texture, 
inagnitndo, and peculiar armature. It is almost cylindri- 
cal, but slightly flattened above, and obliquely truncate 
anteriorly, so as to correspond with the form of tho inferior 
mandible. The lower part of the truncated surface is 
produced in a pointed form, and is supported beneath by 
a small homy plate. The whole length of the tongue is 
8 inches ; its circumference. 2 inches. Along Gje middle 
of the flattened superior surface there is a moderately deep 
and wide longitudinal furrow, on either side of which 
there ^e from twenty to twenty-five recurved spines, but 
of a soft and yielding homy texture, measuring from one 


to three lines in length. Those spines are arranged In ai» 
irregnlar alternate series, tho outer ones being tho smallest, 
and these indeed may be considered a distinct row. At the- 
posterior part of tlio tongue there are two groups of smaller 
recumbent spines directed towards the glottis. The ad- 
vantage of these peculiarities of bill and tongue is evident. 
As tlie flamingo stalks along upon its long stilt-liko legs, 
or wades in the shallow waters, it holds down its long neck 
towards tho ground, and tho peculiarly formed upper man- 
dible is turned back downwards, and constitutes a receptacle 
for any small objects in the mad or water. These are 
retained by the lamellie of the mandibles, assisted by the 
spines which fringe tho fleshy tongue, and the flamingo is 
tims enabled to retain the small fishes, mollusca, and 
cmstacea which constitute its food, ' 

The incubation of the flamingo is curious. It was 
described by Dampier in 1688, and his account has been 
confirmed by subsequent travellers. Their nest is made in 
the marshes, and consists of earth piled up into hillocks, 
depressed slightly at the top. The eggs are dropped inta 
this depression and covered by tho bird's body as she 
stands upon her long legs resting against tho hillock. 
These nests are sometitnes dispensed with and tho eggs 
dropped at random. Flamingoes live in marshes formed 
by salt lakes. They are gregarious in their habits, and 
when collected in large troops they present a curious 
resemblance to a body of soldiers standing in line. 
Whether they are reposing or fishing, sentinels are ap- 
pointed which keep a sort of guard. If anythuig alonns 
tho vedette he utters a trumpeting kind of cry, and tho 
whole flock follow liim into tho air. They rarely take 
their repose in any other than open places. Their moult 
appears to bo simple and ordinary, but tho young birds 
differ much from their parents. Tho red or rosy plumage 
which covers tho adult shows itself gradually, after many 
moults and a period of about four years. Tho females are 
smaller than the males, and tho colours of tho former want 
tho purity which distingiiish the latter; tho young, at their 
departure from tho nest, 01*0 wliito. The palmated feet of 
the fiamingocs enable them to sustain themselves on Uie 
slimy bottoms of rivers and creeks, into which thoy wade 
as far as their long legs will allow thorn, and to walk 
thereon. As they fly in, flocks tlicy make an angle liko 
wild geese. In walking they often apply their upper 
maiidible to the ground, and lean on it as a point of 
support. 

Eight species of fiamingoes have been described from 
the temperate and tropic^ regions of both hemispheres. 
The common flamingo (Phcenicopterus antiquorurn) is an 
inhabitant of Southern Europe, Africa, and Asia. It 
an-ive^s in Europe in February and the following months, 
remaining till late in the autumn. It is a largo bird, 
standing nearly 5 feet in height. It is of a rose colour, 
with wings of purplo rod. Tho common American flamingo 
{Pfuenicopterus ruher^ figured iu Plato IV. Biuds) is 
also large, with an orange-red plumage. It is found as 
far north as Florida. Another American species {Phwni- 
copterun andinut) is confined to the Chilian Andes. 

The flesh of the flamingo is said to bo tolerably good ; 
the young are thought by some equal to partridge. The 
inhabitants of Provence, however, are said to throw away 
the flesh as fishy, and only to use tho feathers as on orna- 
ment to other birds at particular entertainments. Not so 
tho Homan epicoros. Apicius has loft receipts for dressing 
tho whole bird with more than the minnte accuracy of a 
modern cookery-book, and the “ Phoonicopteros ingens** 
appears among the luxuries of the table in Juvenal’s 
eleventh satire. The brains and the tongue fignre as one 
of the favonrito dishes of Hcliogabalus, and the superior 
exccllenco of the latter was dwelt upon by the samfr* 
Apicius, and noticed by Pliny where he records the doc- 
trine of that “ncpotuin omnium altissimns gnrges *’ (lib. 
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X. c. 48). Neither bos it escaped the pointed p8h of 
Martial— 

** Dat mlhi ponna rubens nomen; aed lingua gulosia 
Mostra sapit; quid si garrula lingua 

FLAMZN'XAN WAY, the Roman Via Flaminia, the 
great northern road of Italy, and the brat to be carried 
across the Apennines. It commenced at Rome, and led 
thence to the Adriatic at Ariminumy the modern Rimini. 
It was about 200 miles in length, and was made in 220 
B.C. by Gains Flaminius. Remains of it still exist. 

FLAMXNl'NUS, TZTUS QUINTJUS, was made 
consul in 198 n.C., before lie was thirty years of age, and 
had the province of Macedonia, with the charge of continu- 
ing the war against King Pliilip. Meantime his brother, 
L. Qnintius Flumininus, sailed across with a fleet and 
harried the eastern coast of Greece. In tlie following 
year Flamininns, after some fruitless negotiations with 
Philip, and after detaching the Achieans from the Mace- 
donian alliance, marched from Phocis into Thessaly, where 
Philip was stationed near Larissa. The two armies met 
between Plier® and Larissa, in a country broken by small 
hills, culled Cynoscephalro, or Dogs’ Heads. After an 
obstinate battle the ^lacedoniuns were routed, and Philip 
left the field and rode off towards Tempe. The Mace- 
donians lost 8000 killed and 5000 prisoners on that 
day. The king asked for a truce, which was granted 
by Flamininns, in order that messengers might be sent to 
Rome to treat of peace. The senate appointed ten legates, 
who, in conettrt with Flamiiiinus, drew up the conditions, 
which were that Philip should evacuate every Grecian 
town and fortress beyond the limits of his paternal king- 
dom ; that he should give up all his .ships of war, reduce 
his military establishment, and pay 1000 talents for the 
expenses of the war. Flamininns was then continued in 
his command for another year (196 B.O.), during which, 
at the meeting of the Isthmian games, he caused a crier 
to proclaim that the Corinthians, Fhocians, Locrians, 
Euboeans, Thessalians, Phthiotm, Magnetse, Perrhaebi, and 
Acincans were restored to their freedom : the subject 
of two of Wordsworth’s noblest sonnets. Flamininus re- 
mained till 194 IJ.C. to settle the affairs of Greece. He 
was received in Italy with great demonstrations of joy, and 
the senate decreed him a triumph of three days. He was 
sent again to Greece from 192 to 190 as a sort of protector 
or viceroy. In the year 183 n.a Flamininns was sent to 
Pmsias, king of Bithynia, upon the ungracious mission of 
demanding the person of Hannibal, then, in his old age, a 
refugee at the court of Prusios. Hannibal took poison 
rather than fall into the hands of the Romans. After hold- 
ing the ofHce of augur a few yeai's Flamininus died 174 b.c. 

FLAMXN'XUS, CAXUS, tribune of the plebs b.c. 232, 
carried a strong agrarian law for the distribution of some 
newly conquered land in Gaul. Again, five years later, 
when prsBtor in Sicily, he was upon the popular side, and 
earned the goodwill of all by his equal justice. Through- 
out his career he seems like one of the Gracchi, born before 
his time. In consequence, he rose to the consulship in spite 
of violent sonaterial opposition b.c. 223. After he had 
marched against the Ganls at the head of the army, some 
flaw in the ceremony of election was pretended to have 
been discovered, and letters of recall were sent to Flaminius. 
T]|]e consul, however, suspecting their tenor, left them 
unopened till after the battle, which proved, as he hoped, a 
glorious victory. Always with the admiring support of 
the faithful people whose cause he was almost tlie first to 
espouse, this excellent Roman became ccfisor in 220, and 
built the great Flaminian circus and the Flaminian Way to 
Rimini. In 217, coujul for the second time, chosen in 
a time of despair, ho encountered Hannibal by Lake Trasi- 
^menus,eand fell a victim to the superior strategy of that 
incomparable commander. Flaminius and most of his army 
perished, 28rd June, b.c. 217. 


FLAM'STEED, JOHN, the first astronomer-royal of 
England, was born at Denby, near Derby, 19th August, 
1646. His father, who was a maltster, gave him such an 
education as Derby could supply, and at an early ago the 
yonth exhibited a passion for the coflustructioti and use of 
astronomical instruments. At the age of fourteen he 
caught cold while bathing, which produced a weakness in 
the joints from which ho never recovered. ‘*In or before 
1667 he discovered the real causes of the equation of time, 
and wrote a tract on the subject, which was afterwards 
appended by Dr. Wallis to his edition of the works of 
Hon‘ux, published in 1673. In 1669 ho made an astrono- 
mical communication to the Royal Society, through Olden- 
burg, their secretary, concealing his name under the anagram 
**J. Mathesin a Sole fundes,” which, being transposed, 
gives Johau!ies Flamstoedius. An answer from Oldenburg, 
addressed to himself, showed him that he was discovered, 
and from that time, or rather from the date of a visit 
which he very shortly afterwards paid to London, he was 
in correspondence with many scientific men, bat particu- 
larly with Sir Jonas Moore, who, in 1674, proposed to 
establish Flamsteed in a private observatory which ho 
intended to build at Chelsea. In the meantime, however, 
tile observatory of Greenwich was founded, and Flamsteed 
was appointed astronomer-royal. 

He had at this time notliing hut a sextant and clocks of 
Sir Jonas Moore’s, and some instruments of his own. He 
borrowed some from the Royal Society, and, after repeatedly 
urging the government to provide him with an instrument 
fixed in the meridian, he cansed a mnral arc to be con- 
structed at his own expense, which was erected in the year 
1683, but proved a failure. 

In the meantime he had taken orders, in 1675, having 
in the previous year obtained the degree of Master of Arts 
from Cambridge. 

In 1684 his father died, and ho was presented to a sma}l 
living by the Lord-keeper North. Both circumstances 
increasing his means, he resolved to be at the expense of a 
new mural arc, upon an assurance from tlie government 
(which was never fulfilled) that the outlay should be repaid. 
This instrument was first used in September, 1689, 
and from that moment everything which Flamsteed did, 
every observation which he made, assumed a tangible and 
permanent form, and was available to some useful purpose. 
When he died the government of the day attempted to 
claim these instruments as public property. 

The public career of Flamsteed, from this time to the 
end of his life, is described when we say that he collected 
that enormous mass of observations which furnished the 
first trustworthy catalogue of the fixed stars; that he 
made those lunar observations on which Newton depended 
for the illustration and verification of his Innar theory; 
and that ho originated and practised methods of observing 
which may he said to form the basis of those employed at 
the present time. A most regrettable series of circum- 
stances ocenrred in connection with the publication of 
Flamsteed’s observations, which, though one would be 
glad to let them die, are of such importance as to demand 
a succinct account : — 

Newton had been on terms of cordial intimacy with 
Flamsteed, but a coolness began to exist in the year 1696. 
When Flamsteed had completed his catalogne (having 
already expended jE2000 more than his salary), he began 
to think of printing his results. Bat Prince George of 
Denmark, having heard of the extent of Flamsteed’s 
labours, offered, in 3 704, to bear the expense of printing. 
A committee, consisting of Newton, Sir Christopher Wren, 
Dr. Arbuthnot, Dr. Gregory, and Mr. Roberts, was ap- 
pointed to examine Flamsteed’s papers, and reported in 
favour of printing all of them. The saperintendence of 
the printing, the choice of workmen, &e., was in the bends of 
the committee, and not in those of Flamsteed. The latter 
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the detail of various vexations to which he was sub- 
jected, and which ended (for tlie time) in a demand that 
Flamsteed should give up a manuscript copy of the cata- 
logue of stars, which was the result of the observations, 
and was intended to bo published at the end. This was 
done, with rcmonst^nce, by Flamsteed; but the catalogue 
(as much of it as was ready) was sealed up, and Flam- 
steed declares that he understood it was to be kept scaled 
up until tl'f whole of the rest was finished. It was throe 
years before the first volume was printed ; and during thb 
time many small circumstances occurred which, if Flam- 
steed's colonring of the more important facts bo correct, 
show a most determined intention on the part of the com- 
mittee to give aniinjanco. Prince George died in 1708, 
before the second volume was begun, and the office of the 
committee was gone, but they still retained the papers in 
their kwping. Flamsteed, thinking nothing further about 
•immediate publication, applied himself again to his obser- 
vations. In Marcli, 1710-11, he was surprised by being 
told that the seal of his catalogue had been broken, and 
that it was going through the press. Flamsteed imme- 
diately obtainetl an interview with Dr. Arbuthnot, who 
assured him that none of it was ])riiited. This was not 
the fact ; for in a few days Flamsteed liiinsclf received 
several printed sheets, and learned that Halley had pub- 
licly exhibited others in ii coHeu-house, and boasted of 
the pains lie had taken in coiTcetiug their errors. The 
result ^was that in 1712 appeared the book knowm by 
the name of Halley, and entitled “ Histriria Ca'lestis." 
Flamsteed, exceedingly irritated by the conduct of Newton 
and Halley, and being not naturally of a gentle temper, 
now ke])t no terms wliatsoeVer with either. Newton had 
recommended the appointment of a board of visitors for 
the observatory (made up of inemhers of the Rfjyal Society), 
and Flamsteed was summoned to the Royal Society, 2bth 
October, 1711, to know if his instruments (his own pro- 
]'erty) were in order, <Jte. Here a warm quarrel arose. 
Flamsteed declared to Newton tliat he liad been robbed of 
his labours, and New’ton replied witli asperity. Flani- 
Bteed charged Newton with having broken the seal of his 
catalogue, and Newton replied that lie ha<i the queen’s 
order. After this interview Fluinslced resolved to jiriut 
all his observations, &e., at his own ex[)ense, and applied 
to Newton for the manuscript of 175 slicets of observa- 
tions which were in his hands. The demand was refused, 
and Flamsteed commenced legal proceedings for their 
recovery. The additional expense caused to Flamsteed 
by this act of Newton was about £200. 

Queen Anne died in 1711, and the Karl of Halifax, 
Newton’s great supporter at court, in 1715. Flamsteed 
was now stronger with the government than his opponents ; 
and the lords of the Treasury, at his request, surrendered 
all that remained of Halley's edition (about 300 copies out 
of 400) to his mercy. These lie immediately committed 
to the flames, a sacrifice, as he calls it, to heavenly 
tnitli, reserving only about ninety-seven sheets of eacJi, 
which had been printed as he wislied, and whieli afterwards 
formed part of his first volume. From this time to his 
death, which took place at the. end of December, 1719, lie 
was occupied in printing his “ Historia Ccclestis,” whicli, 
however he did nut live to finish. 

FXiAN'DSIlS. the ancient name of an extensive country 
of Europe, comprised between the T^ower Scheldt, the North 
Sea, Artois, Uainault, and Brabant, and long under the 
rule of its own counts. The first count was Baldwin, 
flurnamed JBras (la Fer^ who having married Judith the 
daughter of Charles the Bald of France, was made “ mark” 
m 864. Though unscrupulous he was an able prince, and 
introduced woollen and other industries. His successors 
added to the wealth and power of the countship, until in 
the middle ages Flanders treated on equal terms with tlio 
chief Ijiuropcan rulers. In the meantime the commercial 
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prosperity of the citios had been constantly increasing, and 
tlieey had been growing more and more independent of their 
counts. . In 1884 the countsliip passed to the dukes of 
Burgundy, and with their territory ultimately came into 
the possession of the Hapsburgs. One of the royal princes 
of Belgium now bears the old title of Count of Flanders. 
The name Flanders is now borne by two provinces of 
Belgium known as East and West Flanders. 

VhAX'JHERB, EAfiT» a province of the kingdom of 
Belgium, is bounded N. by the Dutch province of Zealand, 
E, by the province of South Brabant and Antwerp, S. by 
that of Hainault, and W. by that of West Flanders. The 
area is 1161 square miles. The population in 1882 was 
881,816. It is one of the most densely peopled parts of 
Europe. 

The principal rivers that traverse this province are the 
Scheldt, the Lys, and the Dcnder. It is further watered 
by several smaller streams and brooks, all of which are 
tributaries of the Scheldt ; and tho trade of tho province 
is facilitated by many canals, the most important of which 
arc those from Bruges to Cihont, from Ghent to the Neuzoii 
Canal, and tho Moerwart Canal. 

East Flanders is low and level. In many parts of tho 
province there arc beds of peat. Tho soil lias been rendered 
extremely fertile by means of spado cultivation and an 
excellent manuring system. Besides the ordinary varieties 
of grain, potatoe s, flax, hemp, hops, aiul tobacco arc pro- 
duced in great quantity. The district in tho north-east of 
the province, between tho towns of Antwerp and Ghent, 
is celebrated as a flax-growing country. The farms are 
very small. There, is but little wood of largo growth in 
the province. Th(‘ chief manufactures are lace, linen, and 
woollen cloths, bobbinet, silk, cordage, bricks, hats, soap ; 
and there are also cotton factories, potteries, sugar re- 
fineries, distilleries, and breweries. Tho capital of the 
province is Giiknt, 

FXftAN'DJBRS, W1E5T, a province of Belgium, is 
bounded N.W. by tho North Sea, N.E. by the Dutch pro- 
vince of Zealand, E. by tho province of blast Flanders, 
S.E. by that of Hainault, and S.S.W. and W. by Franco. 
The area is 1252 square miles. It lies between 50“ 41' 
and 50“ 23' N. lal., and between 2° 33' and 3“ 30' E. Ion. 
The population in 1883 was 691,764. 

The }iriueipal rivers of the province are the Lys, tho 
Scheldt, and the Yscr;'but it is watered by numerous 
smaller streams, and is intersected by many important 
canals. Its surface is flat, with sandy hills in the south 
and along the coast ; and its soil sandy, but well cultivated 
and productive. I'ho agriculture is of the most perfect 
kind. I’liis province has fewer products and manufactures 
than East Flanders, but they are of a similar character. 
The capital of tho province is Bkugks. 

FLANK, a tenn of very general application in military 
tactics, intended to denote the side of an army or battalion 
from the front to the rear. Thus tho outward flank of a 
division is the extreme file on the right or left ; the leading 
flanks in raameuvriDg, is the first division or battalion 
which leads tho attack ; the inward flank is the first file, 
or the left of a division, rogiment, or company ; a flank 
company is n certain number of men drawn up on the right 
or left of a battalion ; flank flleH arc the first two men on 
the right and tho last two on the left ; flank in potence la 
any part of the right or left wing, formed at a right angle 
with the line; to outflank is to outstretch tho enemy's 
forces BO as successfully to attack his flank ; to turn the 
flank is to pass round the side and defeat the intended 
operations of tho enemy. In fortification tho term applies 
to any part of a work which defends another along tlie 
outside of its parapet. Thus the flank of the baeUon is 
that part which joins tho face to the curtain ; the flank 
flehant is that portion of the walls from which t|}e fire he 
directed on the opposite bastion; the oblique flank is that 
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part of tho curtain from wliidi tlio face of the opposite 
bastion may bo seen ; Jlank razant is the point from which 
the line of defence commences ; the Jlank prolonr/ed is the 
extension of the flank from the angle of the cpaulcmciit to 
the exterior side ; tho covered Jlank is tlie pJatforiii of tho 
casement, which lies concealed in the bastion ; and tho 
Jlanks of a frontier are the different points of a large extent 
of territory. To flank an enemy ^ generally speaking, is to 
elect a battery which may play on his works botli right 
and left without being exposed to his fire from any quarter. 

FIJkNMEli, a woven w’oolleu fabrle of great value for 
clothing on account of its lightness and warmth. In Kng- 
laiul it is cliiefly manufactured at liochdale iu Lancashire 
and Dewsbury in Yorkslnrc, in Wales at Llanidloes, and 
Newton in ^lontgnrnery, and In Ireland at Ihithdruin in 
Wicklow. The largest quantity is exported to Australia. 

FLAT, the musical sign (( 7 ) used to lower any note to 
which it is jjiefixed by one semitone. Tho double flat, 
lowers the note by two semitones. The flat is simply tho 
letter b written in Koman type Instead of the usual (Jotliic 
I), sf* that by its introduction in the dark ages tliere were 
two signs of tiic note B, and tJie first of tiiiise was used 
for the sound a semitone below the other. Thence to the 
general use of flats for a seinitono below any note W’hal- 
t‘ver was but a work' of time. Tho origin of the flat and 
th(i changes it brought about is more fully given under 
Art'lJ)J-.NTAT.S. 

The interval bctw«*on the two notes forming a fiat ('which 
must be notes of tho same name), called above, for 
simplicity, a semitone, is 
by no means truly a semi- 
tone. That is to say, tho 
interval from C to hjp (a 
scmitunc) is not the same 
as that between Db and 
D (a flat). The ratio of 
the vibratiou-iiumbers of 
the first is Id ; 16; of 
the second, 128 : 135, 

That is to say, for every 
135 of the vibrations per 
second of any note, 128 
only must be produced 
in order to get a fiat 
inflection of that note. 

For convenience’ sake, on 
all keyed instruments tlie 
black nolo between C 
and J> is, however, used 
by agreement ns equally 
dividing that iulcrval. It 
is tuned on pianofortes 
and organs midway be- 
tween the two, and not only makes the interval C-Db 
equal to the smaller interval Dj?— D, but lets tbo same 
black note also do duty for as wf ‘11 os for Db. 

The sharp is exactly the converse of the flat ; that is 
to say, the interval C to Cj}; has the ratio 1 28 : 135, just 
as the interval Db to D, while to D (the notes being of 
different names) is a true semitone, with ratio 15 : 16, 
exactly equivalent to tho semitone C-Db- The sharp raises 
as much as the fiat depresses. In unaccompanied vocal 
i^usic, and on the quartette of strings or of slide triinipets 
and trombones, pei'fcctly accurate burinonies may bn sung 
and played, and this is the reason of the exquisite beauty 
of finished productions with thoso materials. The curious 
accommodating power of the ear enables the ordinary con- 
ventional confusion of flat (or sharp) — that is, of the 
chromatic semitone — with the true semitone, to exist with- 
out making nonsense of tins harmony. Tli:it is, Uie ear, 
by the context, draws^ a distinction between the flat and 
the semitone, which 111 pianoforte music, &c., does not 


actually exist. The car, hearing an assemblage of slightly 
inaccurate sounds, good-naturedly takes them as what they 
are meant for, not as what they arc. Some remarkable 
proofs of this are given in the article Tkmpisuamknt. 

Tho b called flat in English, is hemol in French 
and bemolle iu Italian (JS mollis^ Latip^, soft or fiat B) ; in 
tieriiian it is JJe, A key with a flattened note as tonic is 
In English called aflat key^ as the key of Bb^&c-i'nnd to 
these the key of F, which contains one flat in it .. signature, 
is also added. In French the note or key Bb is called 
li-hemol\ in Italian, JB-bemolle^ and so for other n^tes or 
keys. Bui in Gtirinnu these notes were denoted by ea 
added to their letter names ; thus tho G natural would in 
German be simply Cr, while Gb would bo Ges, &,c. (There 
are two exceptions — Ab called As^ and Bb called Zf, the 
note called in England B being in German absurdly called 
If.) In German also u double fiat adds e»es to tho letter 
name of the note ; Dbb would bo Deses, &e. 

FliAT-FXSH is th<? name commonly given to tho Pleu- 
roncctida^, a family of fishes belonging to the order Ana- 
cJANTiiiNi. Tliey are distinguished among fishes by a want 
of bilateral symmetry. Tlie body is strongly compressed 
and flat, so that both the ventral and dorsal edges are 
acut«j. The dorsal fin edges the whole back, in some genera 
running forward to the snout, the anal fringing tho ventral 
edge in the same manner. Botli the eyes are bnuight over 
to the side wliicli is tuined upwards when swimming or 
when resting on the sea-bottom 'J'his side is usually of a 
brownihh tint, simulating the colour of the hca-bcd. Tho 


side tuiTicd towards the bottom is tciTned the “ blind” side, 
and is usually while. 'I’here is a powerful caudal fin ; Iho 
ventruls are jugular ; tho pectorals are usually unequaL The 
air-bladder is absent. The young of tin* flat-fishes are per- 
fectly symmetrical, and swim in a vertical position like other 
fishes. “ The maimer in winch one eye is transferred from 
the blind to the colrmred side is subject to discussion. While 
some naturalists believe that the eye turning round its axis 
pushes its way through the yielding bones from the blind 
to tho upper side, olhers hold that, ns soon as the body of 
the fish c;ommcnccs to rest on one side only, tlie eye of that 
side, in its tendency to turn towards the light, caiTies the 
surrounding parts of the head with it, in fact the whole 
fore-part of the lieud is twisted towards the coloured side, 
which is a process of but little diiliculty as long as the 
fruincw^ork of tlie liead is still cartilaginous” (Gttnther). 
The second explanation is the one generally received. These 
young syinmctncul flat-fishes are found most frequently 
in tlie open sea. When adult they prefer living the 
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coast, keeping to the sea-bottom. They swim with an un- 
dulating motion of their body. They are almost world- 
wide in tlieir distrihntion, hut those of the largest size occur 
in the temperate zone. Some enter rivers. They are car- 
nivorons in their habits, feeding on small fish, molluscs, 
crustaceans, wormt^&c. 

Flat-fishes are of much importance in the fish-diet of 
England, France, and Germany, as they keep longer after 
death than other fish, and can therafore be safely trans- 
porte(^to a greater distance inland. The flounders and 
solos conic into shallow water, and on the fiat sands of the 
Solway Frith are often taken by the women and childi'cn 
wading over the sandbanks, who, when the fish is felt under 
the nuked foot, press it down until it can be grasped behind 
the head and transfen'ed to a basket. Greater quantities 
are captured in weirs or traw'l-nels, and the turbot and 
^holibut, which inhabit deeper water, arc mostly taken by 
lines mid hooks baited with herrings, pilchards, smelts, 
lobworms, molluscs, &c. 

Ov(T forty genera of fial-fishcs have been established. 
The most int^'restiiig are — Pleuroncctes (Plaku-:, Dab, 
Smkak-dab, Fl«»uni>kr), Hippoglossus (Hojabiit), 
lilionibus (Tukijot, llniLn, WiiiFF), Pliryiiorhoinbiis 
('roe-KNO'i''), Ariioglossus (ScALn-iasii), Solea (Soi.^)* 

FLATULENCE, or wind in tlio stomach or intestines, 
is one of the commonest symptoms of dyspepsiji. It is 
eaiise^ by the undue generation of gases, usually derived 
from undigested food which is undergoing a process of fer- 
mentation or even putrefaction, hut sometimes formed by 
other means when tlie digestive organs are empty. It oftem 
comes on when people are prevented from taking their 
meals at the customary hour, and it is very common in 
c:iscs of hysteria, hypoehoiidriasis, and other forms of ner- 
vous debility. Some forms of fiMid are specially liable to 
cause this complaint; sugar and starchy foods, fruit and 
Vegetables, warm liquids, especially tea and soup, uiid malt 
liquors, being all apt to give rise to flatulence where the 
digestion is weak. 

Where it arises from want of tone in the digestive organs 
much earo must bo taken with the diet. U'hc articles of 
food likely to cause flatulence must be avoided or only par- 
taken of very sparingly. Meals should be regul.ar, moder- 
ate in quantity, and the food well m.'isticated, liquids being 
taken only in small quantities at tlie close of the meal. 

For the relief of the symptoms of this complaint many 
remedies are available, sucli ns sal-volatile, of whicli from 
thirty to forty drops may be taken in a little water; the 
oils of cajuput, cloves, or carraway, of which the close is 
three drops on a piece of sugar; the compound spirits of 
horse-radish in quantities of half a tcaspoouful in a little 
water, and the different forms <»f ginger, mint, anise, cam- 
phor, cascarilla, &c. Charcoal in doses of five to ten 
grains is an csccllcnt preventive of this affection. Wliere 
flatulence prevails during the taking of food the charcoal 
should be taken before meals, but where it arises during 
digestion it should be taken shortly afterwards. Other 
remedies are found in the carbonate of hi.smuth, sulidio- 
carbolate of soda, sulphurous acid, dilute hydrochloric acid, 
and asafmtida. 

Where this complaint arises from hysteria, &c., alkalies 
and bitters are chiefly to he depended on for its treatment. 
See also Carminatives and Como. 

FLA'VXAN EMPBROBS, tho successors of the 
Ooesars properly so culled. Nero, who w'os the last Cn*sar 
descended from tho great Julius, was succeeded by Galba 
(68), whom Otho and Vitcllius followed in one terrible 
year of anarchy. The state was then saved by the honest 
admirable Sabine genenU, Vespasian ((>9), whose name, 
Titus Flavius Vespasianus, gave the gentile name of Flavian 
to the new dynasty, Vespasian’s son, Titus, followed; 
and another son, Domitian, concluded the dynasty. With 
the dlsassination of Domitian (96), the twelfth emperor 


counting from Julius Csesar (tho last, therefore, of the 
arbitrarily named group of “tho Twelve Gassars*'), the 
Flavian emperors end, and tho epocli of the “five good 
emperors,” from Nerva to Marcus Aurelius, begins. The 
Coisars proper were Komans, but the Flavians and Nerva 
were Italians, while Trajan, tho successor of Nerva, was a 
Spaniard. Thus rapidly did tho wide empire of Borne 
gather in all that was best wherever found, abandoning the 
exclusiveness which once pretended to govern the world by 
tlui citizens of one town. 

FLA^VIN, a yellow dye, used as a substitute for quer- 
citron {Quereux Nigra). It is a glncoside identical with 
qnercitrin, and splits up into quercetin and glucose when 
acted on by dilute sulphuric or hydi'ochloric acid. 

FLAX {jAnum usitatisHimum) is an annual plant 
belonging to the order Lineas. It has been cultivated 
from time immemorial for its textile fibres, which are spun 
into thread and woven into linen cloth. It has a green 
stem, from foot to 3 feet high, and u blue flower, which 
is succeeded by a capsule containing ten fiat oblong seeds 



Flax Plant Fibres of Flax, 

{Linwn uHitatissimum), highly magnified. 


of a brown colour, from whicli the drying fixed oil called 
linseed is expressed, which is so extensively used in manu- 
factures and printing. The remainder of the crushed mass 
is the well-known linseed or oil cake so much used In feed- 
ing cattle. There are several varieties of flax cultivated. 
The best seed comes from Biga and from Holland. There 
is a very fine long variety which is cultivated in the neigh- 
bourhood of Coui'trai, in Flanders. 

The soil best adapted to the growth of flax is a deep 
rich loam in which there is much vegetable mould. It 
thrives well in the rich alluvial land of Zealand and the 
polders. It is also raised with great success in tho light 
sands of Flanders, but much more careful tillage and 
manuring are retjuired. The land on which flax is sown 
must be very free from weeds, the weeding of this crop 
being a vexy important part of the expense of enltivation. 
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In soutbem climates flax is sown before winter, because 
too great heat would destroy it. It is then pulled before 
the heat of summer. In northern climates tlic frost, and 
especially the allernation of frost and thaw in the early 
pari of spring, would cause the flax to perish ; it is con- 
sequently sown as early in spring as may be, so as to avoid 
the effect of hard frost. 

When the flax is full grown the pulling begins, which is 
done carefully by small handfuls at a time. These are 
laid npon the gronnd to dry, two and two obliquely across 
eadi other. Soon after this they arci collected in larger 
bundles and placed with the root end on the ground, the 
bundles being slightly tied near the seed end ; the other 
(!nd is spread out that the air may have access and the 
rain may not damage the flax. When sufficiently dry they 
are tied more lirinly in the middle, and stacked in long 
narrow stacks on the ground. 'J'his is the method adopted 
by those who defer tlie steeping till another season. Some 
carry the flax as soon as it is dry under u slied, and take 
off the capsules with the seed by ripplhiff, which is draw- 
ing the flax through an iron comb fixed in a block of wood. 
The flax is then immediately steeped ; but the most ex- 
perienced llax-steepers defer this operation till the next 
Henson. Til this cnsli it is put in barns, and the seed is 
heat out at leisure in winter. 

Steeping, or rvltintj^ the flax is a vciy imporiant pro- 
cess. The object is to sejiaratc the fibres from tlic woody 
part of the stem, and from the small soft cells between 
these and on the outside. The. nsniil mode of sleeping is 
to place the bundles of flax horizontally in shallow pools 
or ditches of stagnant water, keeping them under water by 
means of poles or boards with stones or weights laid npon 
them. The method adopted by tlie st(*epcrs of (kmrtrai, 
whore stecjiing flax is a distinct trade, is different. The 
bundles of flax are placed alternately with the seed cud of 
the ono to the root end of the other, the latter projecting 
a few inches ; as many of these are tied together near both 
ends as form a thick bundle about a foot in dianietiT, and 
these are jilacod in an oblong wooden frame. The fmmo 
is sunk in the river Lys low' enough to keep all tlie flax 
under water, and is kept there till the steeping is effected. 
The bundles arc now untied, and the flax is spread evenly 
in rows slightly overlapping each other on a piece of <*leau 
smooth gi*ass which has been mown or grazijd off closij. 
It is occasionally turned over, and is allow'cd to rciitaiu 
spread out npon the grass till the w'oody part becomes 
brittle. It is tlien taken up, and us soon as it is quite 
dry it is lied up again in bundles and carried into the 
barn. Numerous ingenious processes have been invented 
for increasing the certainly and rajiidity of steeping the 
flax, but for the finer kinds the old naluial method is still 
hold in favour. 

In the domestic manufactures the flax is broken or 
scutched at home when the weatlier prevents outd(»or 
work ; but the invention of improved machinery, and the 
erection of scutching mills, has considerably altered this 
branch of the industry, exwqit on the Continent, where 
manual labour still holds its own, though seutch-mills 
are common in Belgium. The common brake consists 
of four wooden swords fixed in a frame, and another 
frame with three swords, which ])lay in the interstices 
of the first by means of a joint at one end. The flax 
lls taken in the left hand and placed between the two 
frames, and tlie upper frame is pushed dowm briskly upon 
it. It breaks the flax in four places, and by moving the 
left hand, and rapidly repeating the strokes with the right, 
the whole handful is soon broken. It is then scutched by 
means of a board set upright in a block of w'ond so os to 
stand steady, in which is a horizontal slit about 3 feet 
from the ground, the edge of which is thin. The broken 
flax, held in handfuls in the left hand, is inserted in this 
slit, so as to project to the right, and a flat wooden sword 


of a peculiar shape is held in the right hand ; with this 
the flax is repeatedly struck close to the upright board, 
while the part which lies in the slit is continually changed 
by a motion of the left hand. This operation beats off all 
the pieces of the wood which still adhere to the fibre, with- 
out breaking it, and after a short timfi the flax is cleared 
of it and fit to be heckled. 

Flax is found in every quarter of the globe, and has been 
cultivated for its fibrous stalk from tlie earliest period. 
Bundles of prepared flax have been found in tlic^ Swiss 
lake-dwellingH, showing that in prehistoric times the value 
of flax was well known ; this flax was probably made from 
another species (^JAnum angustifulium). The preparation 
of flax is de])ictGd on the tombs of ancient Kgypt, and 
there are constant references in the oldest books of the 
Bible to flax mid fine linen. 

England has never grown a sufficient quantity of flaxi. 
for its own use, .altJiough it has often been attempted to 
give encouragement to the cultivation by public rewards or 
bounties. It is, however, extensively grown in Ireland, 
espeeiully in Ulster, but the number of aerqs devoted to it 
varies very considerably. In 18G4 it was 301,693 acres; 
in 1883, only 95,033 acres. In England in tlio same 
year 4168 .acres were so employed, and in Scotland 50 acres. 

The imports from abroad of course vary to some extent 
according to the British crop. The quantity received in 
I 1871 w^as 2,597,916 cwts. ; in 1876, 1,404,661 cv^,s, ; in 
' 1882, 1,966,969 cwts.; and in 1883, 1,516,931 cwts. 
The following were tlio countries from which the larg(‘st 
supplies were imported in the latter year : — 



Cwts. 

Value. 

Hussia, . . , 

. 1,086,100 

... £1,631,563 

Germany, . . 

71,066 

111,565 

Holland, . . . 

75,808 

215,327 

Belgium, , , . 

, 267,187 

832,899 

Other countries, 

. 46,680 

85,374 


1,546,931 

£2,870,718 


FIJIX, NBW ZEALAND, a perennial plant belong- 
ing to the order Lir.iACK.K, and quite diflerent from com- 
mon flax, is a native of New Zealand and Norfolk Islam i. 
From time to time it has been imported into Britain for 
making ropes and twine, hut the presence of a viscid guinmy 
matter in the leaves renders the preparation too costly. 
The New Zealanders convert it into dresses, mats, and 
cloth. Its l<*aves arc from 2 to 6 feet long and from 1 to 
3 inches broad. The fibre is very fine and strong, and to 
obtain it the leaATs are cut when they have attained their 
full size, and afterwards arc maci'rated for a few days in 
water. The flowers arc numerous and of a yellow colour, 
from which the natives prepare a sweet beveragt?; they also 
use the roots medieiimlly as a substitute for sarsaparilla. 
All interesting account is gi\cn of this plant by Captain 
Cook, who visited New Zealand (1769-70) during his first 
voyage: — “There is, however, a plant (the Ncav Zealand 
flax) that serves the inhabitants instead of hemp and flax, 
which excels all that ai*e put to the same purposes in other 
countries. Of the leaves, with very little preparation, they 
make all their common apparel ; and of these they make also 
their strings, lines, and cordage for every purpose, which an) 
so much stronger than anything we can make with hemp 
that they will not bear a comparison. From the samo 
]dant, by another preparation, they draw long, slender 
fibres, wbieli shine like silk and are as white ns snow; of 
these, which are also surprisingly strong, the finer clothes 
are mode; and of the leaves, without any other prepara- 
tion than splitting them into proper breadtli and tying the 
strips together, they moke their fishing-nets, some of which 
are of an enormous size,” 

FLAX-MXLL, a factory where the fibrous material 
of flax is spun into yarn, preparatory to being ^oven 



FLAXMAN. 


501 


FLEA. 


into linen, cambric, damask, or muslin in power-loom 
weaving factories, or by workers at their own homes 
with handlooms. Belfast and the province of Ulster are 
the principal seats of the linen trade in the United King- 
dom, and there accordingly are found the largest and best 
flax-mills. In UliAer alone there ore 130 rtf these mills, 
givingKsmploymont to upwards of 50,000 persons. There 
ore a few ilax-mills in England and Scotland, but the trade 
appears nalturally to localize itself in North Ireland, as the 
cottoi^ trade does in Lancashire. In general appearance 
and arrangement a flax-mill is somewhat similar to a cotton- 
mill, being built several storeys high, and each floor consist- 
ing of one large room only, with windows on all sides. The 
heavy machinery used in cleaning and preparing the flax 
is generally placed on the ground-floor ; the spinning is 
carried on in the first, second, and third floors ; and the 
• reeling, drying, and bundling of the yam in tlie topmost 
storey. All the machinery is driven by steam or water 
power. The term Jlax-mitl is also used in Ireland wiien 
speaking of the places in which the flax is scutched. 

The couiiti^ in which the largest number of factories is 
found arc — Antrim, Down, and Armagh, in Ireland ; Fife, 
Forfar, and Perth, in Scotland; and Yorkshire and Lan- 
cashire in England. The following table, compiled from 
the latest official retmms, gives the most interesting parti- 
culars with regard to flax factories:— 

# 

SUMMARY OF FLAX FACTORIES. 



Nniubar of 
Fonotik Employad. 


Total 
Maltm 
and Ke* 
malea. 


Knfcland and) 
Wales, . .J 
Scotland, . . 
Ireland, . . 

Grand Total, 


190,808| 

266,2631 


|26,4S9 

18,496 


4,081 4,812!10,176| f4,988 


16,756 9,987 
|l9,eil 17,036 


27,489 37,476 
39,S06| 66,342 


806,606|18,048|1 
|l,264,766|64,982|4O,448|31,836l7e,97l|lO8,806 


Full details of the imports and exports of linen and other 
goods made from flax are given in the article Linen 
\T AWYTI? Af 

^ FLAX'BEANi JOHN, RJL. was bom at York, 6th 
.Inly, 1766, but was brought while a child to Loudon. 
His father kept a plaster-cast shop in the Strand, and this 
was Floxman’s first school of art. lie was a sickly hoy, 
and was never strong as a man. In his twelfth year be 
gained a silver palette from the Society of Arts. He won 
another prize tiie following year, then entered the Boyal 
Academy as stndent, and in his fourteenth year gained a 
silver medal. This was the first year of tlic opening of the 
schools of the academy, 1769. He competed in the follow- 
ing year for the gold medal, bnt in this he failed. While 
pursuing his art under the usual difficulties of the aspiring 
student, he worked for Mr. Wedgwood, and improved the 
manufacture of pottery in England so as to immensely 
increase the trade and obtain it a world- wide reputation, 
of which it feels the advantages and benefits to this 
day. In 1782 he married Ann Denman, and established 
himself in a house in Wardonr Street. By this time he had 
acquired some reputation as a sculptor, chiefly for sepulchral 
monuments, but he had also executed a group of ** Venus 
and Cupid,” which was much admired. He wont with his 
wife to It^y in 1787. In Borne ho executed a colossal 
group of the “Fury of Athamas” from Ovid, for Lord 
Bristol, then bishop of Derry. But the work which he 
exAuted in Rome that has done most for Flaxman's repu- 


tation is the series of designs in ontline from Homer, 
.ffischylus, and Dante; the “Iliad” and “Odyssey” for 
Mrs. Hare Naylor; the “Tragedies of ^schylus” for the 
Countess Spencer ; and the “ Dante ” for Mr. Hope. They 
were all well engraved in ontline by Thomas Piroli, and 
published at Romo in 1793. Ho returned to England in 
1794, was elected an associate of the academy in 1797, a 
memW in 1800, and professor of sculpture in 1810, being 
the first to occupy that office in England. In 1820 he 
lost his wife, to whom ho was devotedly attached. They 
never had any family, and on the 7 th of December, 1826, 
ho ended his now solitaiy life. He was buried at St 
Giles*. Flaxman was as remoi'kablo for the simplicity and 
piety of his life os for his industry. The ten lectures 
delivered by him to the students of the Royal Academy 
have been twice published, with some additional papers 
furnished by his executrix, Miss Maria Denman. I'hcy 
contain much uscfnl information and many fine sentiments, 
but make no pretensions to literary style. Among the most 
celebrated of his works are — ^the monument to Lord Mans- 
field in Westminster Abbey; the statue of Sir Joshua 
Reynolds in St Paul’s Cathedral ; and the colossal group 
of Satan and the Archangel Michael,” made for the Earl 
of Egremont His collection of plaster casts from his own 
original models in clay, about 140 in number, many of 
wliicli were retouched after they were cast, were given by 
Miss Denman to the council of University College, London, 
where they havo been arranged under the dome as the 
“ Flaxman Gallery.” 

FLBA (cognate to Jlee, jly) is the name applied to cer- 
tain wingless insects belonging to the family PulicldsB, 
which live as external parasites on many animals. The 
exact position of the family Pulicidie in a classification of 
Insects is hard to detennine; the best authorities, however, 
regard it as fallmg under the order Diptera, bnt suffi- 
ciently distinct to be made the typo of a special suborder, 
Aphaniptero. The flea j»or excellence is the PuUx irritmu^ 
the species which makes man its host. This species may 
be token as the type of the family. The flea has a mucli 
compressed body; the thorax is not very distinct from the 
rest of the body, and has its three segments separate. 
Wings ore altogether absent ; they are representod proba- 
bly by four little scales, one on each side of the mesothorax 
and metathorax. In the structure of the mouth the fleas, 
while presenting a general agreement with the other Dip- 
tera, havo peculiar modifications in accordance with their 
blood-sucking liabits. The upper lip (lahruni) is quite 
rudimentary. The mandibles are represented by two cion • 
gated setie, the edges of which are serrated ; the tongue 
(lingua) is of the same length, but more slender. These 
setas when united, and inclosing the tongue between them, 
form the piercing lancet-like instrument with which the 
insect punctures the skin. When not in use the mandibles 
are protected by a sheath fonned by the palps of the lower 
lip (labium). The second pair of jaws (maxillai) ore small, 
but each bears a well-developed palp of four joints; these 
palps, from tbeir sizo and position, might bo mistaken for 
antennsB. These latter organs are very small, four-jointed, 
and generally concealed in little cavities behind the eyes, 
which are small and round. As wc know to onr chagrin 
fleas are endowed with extraordiiioiy powers of leaping, 
the legs being very long and powerful In the “ Clouds ” 
of Aristophanes, Socrates shows his “subtlety of thought” 
by contriving to measure the leap of a flea. In modem 
days the groat mnscular power of these insects has been 
turned to account by the exhibitors of “^industrious fleas.” 

Fleas undergo complete transformations. The female 
lays a number of oval eggs of pure white colour, selecting 
frequently a hearth-mg, carpet, or chair-cushion; at other 
times she deposits them in dusty cracks in the floor. The 
larvsB are long, slender, worm-like, footless gigibo, which 
when full grown spin and indose themsolvea la silken 
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cocoons, in which they undergo the change to the pupal 
condition. The pupa is inactive. Although sufficiently 
numerous in this country, particularly in dirty houses and 
among people of dirty habits, little idea of the multitudinous 
hosts in which they swarm in hotter parts of the globe can 
be formed, until the traveller makes their acquaintance in 
favoured localities. 

Besides the species which attacks man many other species 
are known, cadi with its own peculiar host. Among these 
may bo mentioned the flea of the dog (^Pulex cania), of the 
cat (^Pulex of the common fowl (Pulex gallinaa)^ 

and of the badger (PuUtx melisX the largest Britisli species, 
being the eighth of an inch in length. In a flea found on 
the mole no trace of eyes can bo found. The largest species 
known infests the Echidna or porcupine ant-eater of 
Australia. A flea inhabiting South America and the West 
Indies is gencrically separated from Hie rest of the family 
under the name /Sarcdpaglla jienetrang. This is the 
Ciiioos or jigger. It is a great pest, from it.^ habit of 
burrowing into the naked feet of men. The aromatic odours 
of some plants of the order Coinposila! ore peculiarly oiTen- 
«ive to fleas. Wormwood is much extolled by old Thomas 
Tusser as a remedy against these pests. 

FUCCHIB, a breastwork consisting of two faces, which 
form with one another a salient angle. It is constructed 
on the exterior of the glacis of a fortress, in order to 
defend by its fire the ground before the bastion and ravelin. 

FliiSGKK, XiA, a town of France, in the department 
of Sarthe, situated in a beautiful valley on the Loire, 23 
miles S.W. of Le Mans. It is an old but well-built place, 
with a castle, built by Henry IV. in 1608, and afterwards 
given by him to the Jesuits for a college, which bcicame 
celebrated, and is now a military academy. The popu- 
lation is 8K62. Previously to the tenth century it was 
called Fiaaa ; it owes its present name to the sjiire CJ^eche), 
placed in the twclftli century on the tower of St. Thomas’s 
Church. One of tlie gi’catest of Scotch philosophers, 
David Hume, resided at La Fl^che in 1735 and 1786, and 
here composed the greater portion of his earliest work, 
the “Treatise on lluman Nature.” La Fleche was the 
birthplace of Descartes. 

rUCK'NOlC, RICHARD, might rest in the ob- 
scurity to which his dullness entitles liiin if it were not that 
he has been immortalized as the shadow^y hero of Drydon’s 
wonderfnl satire “ MacFlecknoe,” prototype and model of 
Pope's “ Dunciad.” Sliadwell had written bitterly and 
coarsely against the “ glorious John,” and Dryden pilloried 
him in tills poem, wlicrein Richard Flccknoc, who 

** In prose and verse was owned without dispute 
Through all the realms of nonsense absolute/* 

nominates Shadwcll ns his successor. Shadwell is crowned 
with poppies as MacFlecknoe (i.e. son of Flccknoc), owls 
flying round him, and receives Flecknoe's blessing, and 
the dying advice given as the departing monarch, 

** Sinking, left his drugget robe behind, 

Horne upwards by a subterranean wind,” 

in an audaciously sublime parody. 

Richard Flccknoe was bom about 1010, and died 1678. 
He was an Irish Roman Catliolic priest, but camo to Lon- 
don and left his profession for that of literature. He was 
not quite fairly treated by Dryden, and from time to time 
ajiologists arise who arc able to give quotations from 
FJcclmoe of quite average excellence. Nevertheless, as 
was said above, his only permanent interest arises from 
Drydon's lash being so unmercifully laid upon him. The 
same may be said of Shadwcll, at whom of coarse Dryden 
aimed rather than at Flecknoe. 

WKJCIEX MARRXAGSS. Before the passing of the 
Marriage Act, 26 Geo. II. c. 88, there was no necessity in 
England fur any religi6us ceremony in the performance of 
the marriage rite, which might be contracted by more 


verbal consent before a clergyman. The chapels at the 
Savoy, Mayffur, and the Fleet Prison became notorious 
for clandestine marriages from 1618 to 1674. In the 
latter year the two former places were closed by the eccle- 
siastical commissioners against such practices, and the 
Fleet at once became the favourite iftsoi’t for those who 
desired to cfToct a secret maiTiage. The persosrj who 
celebrated these marriagcis were clergymen who had 
been consigned for debt to the Fleet, and, having lost 
all sense of the dignity of their calliiig, they employed 
touters to bring to them such persons as required their 
offices. The best idtMi of this public nuisance may be 
gathered from Tennant's description of tho neighbourhood 
of the Fleet in his time. He says — In walking along 
the sti*eet in my youth on the side next the prison, I have 
often boon tempted by the question, ‘ Sir, vrill you please 
to walk in and bo married ?’ Along this most lawhjss* 
space was hung up the frequent sign of a male and female 
hand conjoined, with ‘ Mamages performed within ’ 
written beneath. A dirty fellow invited you in. The 
parson was seen walking before his shop, 9 ^ squalid, dirty 
figure, clad in a tattered plaid nightgown, with a fiery 
face, and ready to conplc*. you for a dram of gin or a pipe 
of tobacco.” London,” p, ll>3.) Every species of enor- 
mity was practised while this iniquitous traffic was at 
its lieight; young men were decoyed into a union with 
the most infamous characters, young ladies compt4'*ed to 
marry against their will, many jiersons were married with- 
out any intention of keeping the bond, and sailors es]»e- 
cially were made victims during their drunken freaks. 
iSometimes respectable people w’cre married hero for 
reasons of their own, ns, for instance, the lion. Henry 
Fox to tho daughter of the Duke of Richmond. The 
collection of registers kept by the various parties who 
officiated was bought by the govonnnent in 1821, and 
amounted to nearly 300 largo ones, besides upwards of 
1000 smaller books, called pockot-boolcs. Tho Act above 
referred to put an end to the practice by declaiang that all 
marriages solemnized in England otherwise than in a 
church or x>ahlic chapel, unless by special license, should 
be utterly void. 

FX«ZiBT PBJROM’f tho name of a metropolitan prison 
now abolislied, so called from its being situated by the side 
of the river Fleet, which is now covered over. It was tho 
prison to which persons were committed by the ucclc‘Nias- 
tical courts, courts of Equity, Exchequer, and Common 
Plejis. It was burat by Wat Tyler in the reign of Richard 11., 
and was a place of detention for many of the victims of 
Mary’s perserntion. 

Tho Fleet Prison w'as abolished by the 5 & 6 Viet. c. 22, 
which established the Queen’s I’rison (formerly tlie Queen’s 
Bench Prison) as the only prison for debtors, bankrupts, 
and other persons who might formerly have been imprisoned 
in the Queen’s Bench Prison, tho Fleet Prison, or the 
Marshalsea Prison. The building was pulled down in 
1846, and the site is now occupied by the London, Chat- 
ham, and Dover Railway. Tlie river derived its name 
from the rapidity of its stream. 

FXfRliT'WOOD, a seaport and watering-place of Eng- 
land, in the county of Lancashire, 228 miles fi*om London 
by tho Preston and Wyre Railway. It stands at the 
mouth of the estuaiy of tho Wyre. Tho town, harbour, 
docks, warehouses, and pier were planned by Sir Heskoth 
Fleetwood, Bart, al>out tho year 1886, on j^ound whicli 
before that time was little better than a rabbit warren. A 
large hotel, shore lighthonses, and other buildings have 
been erected, and docks and additional works constructed 
with the assistance of the London and North-western, and 
tho Lancashire and Yorkshire Railway companies. A dock, 
1020 feet long and 400 feet wide, was completed in 1877. 
It was expected that Fleetwood would attract a Itfge 
amount of foreign trade as well as of the traffic to and 
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‘from Belfiist, Londonderry, Drogheda, and other Irish ' 
ports ; hut Liverpool still commands nearly all the foreign 
trade and most of the Irish traffic, although there is daily 
•communication between Fleetwood and Belfast During 
the summer months there is also daily communication with 
the Isle of Man. uver eighty sloops belonging to the port 
are effi^ged in fishing. The town has a good share of 
nnmmer visitors, for whom excellent accommodation exists. 
There are several places of worship, and a Whitworth 
Institute. The number of vessels registered as belong- 
ing to the port in 1884 was 1.00 (20,000 tons). The 
entries and clearances average 1200 (370,000 tons) per 
.nnnniTi. 

FLEM'ISH LANGUAGE* This is interesting as a 
variety of the Frisian Low German dialect, nearly akin to 
the basis of our own language. It still exists in a consider- 
^ able port of Belgium and the nearest ]irovinces of Holland 
almost unaltered. It flourishes in East and West Flan- 
ders, Antwerp, and North Brabant. Docninents over ten 
centuries old are perfectly clear to the men of to-day. 
In 1G18 the 4iynod of Dort decreed the translation of the 
Bible, and fis with ourselves this translation (of about the 
same date with our own) has fixed the literary form of the 
language in a very groat degree. In the s(‘ventcenth cen- 
tury the poet Cats wrote in Flemish, and his works have 
over since been the food of the people. They have been 
part^^ translated into English (London, 185i)), and retain 
tiufticient of their original flavour to show them to he 
poems of gi'eat merit. The p(»werful novels of Hendrik 
<Jonseience have in our own day revived the glories of 
Flemish, and have received the honour of translation into 
several languages, including English. Tartly owdng to the 
influence of this WTiter and of the historian Blommacrt, 
the Belgian government in certain provinces has pemntted 
Flemish to be restored as the national language since 1841, 
though Fi-cnch is still the language of the hulk of the 
educated community. 

FLEH^ISH SCHOOL (of painting). Tlie principal 
masters of the early Flemish school were the two Van 
Eycks (about 1870-1 440), inventors of oil painting; 
Boger Van dcr Weyden (1400-64), who invented eaii- 
Tos-painting, instead of the previously universal panel- 
painting, for easel pictures (lie also was the first to go 
to Italy in search of art — a plan in his ease good, but fatal 
to those who followed him); Hans Memling (1430-95), 
pupil of Roger and Schongaucr, the best German master 
of the fifteenth century. This may be called the Bruges 
school, and Memling must be taken as its culminating 
point. A Dutch school split off from Bulges in the 
fifteenth century [see Dutch Sciiori^] ; and at the close 
of the century a very fine school succeeded at Antwerp to 
the declining glories of Bruges, and tlic leader of it was the 
remarkable Qnintin Matsys (1466-1531). Most unfor- 
tunately painters like Jan Gossart of Manbeuge, commonly 
called therefore Mnbnse (1470-1532), who at first worked 
with Matsys, thought to better their art by studying 
in Italy ; and by introducing Italian elements, quite dis- 
•cordant, proved the ruin of what might havd' been a fine 
characteristic national school. Michael Van Coxle and 
Breughel are fine painters of this period, being less con- 
taminated than the rest by the Italian manner. 

But a completely new departure was made at the close 
of the Bovonteentli century by the magnificcMit colonrist 
Rubens (1677-1640), who while as realistic os the Van 
Eycks and ns consummate in mastery of the technical 
materials of tbo palette, and by consequence as luminous 
in his tones as they, added the fire of an unrivalled vigour, 
the greatest power over colour yet attained— even excelling 
that of his masters the Venetians— a supreme command 
of the grand quality called breadth, and a fine perception 
of balance of tone. Snyders (1579-1657) was a worthy 
ooftempurary, confining himself chiefly to animals, and 


often working with Rnbons and with Jordaens. The 
school of students of Rubens was one of the grandest ever 
known. The leader was the courtly Vandyck, dear to us 
from his pictun^s of Charles I. and his court, and, nearer 
to Rubens in style, the vigorous Jordaena. There w^ere 
also many others of considerable merit. Outside the 
school of Rubens in style, aitliough as a matter of fact 
partly taught by him, is the great Teniers (1610-90), 
chief of genre painters. Teniers had a small following, 
bnt has no rival nor companion. Mure in the school of 
Vandyck, but very far removed, is the arch-flatterer whom 
wc know as Sir Peter Lely (1618-80), whoso real 
n.amo was Peter Van dcr Faes ; lio succeeded Vandyck as 
the Lavourite court painter in England, and has preserved 
to us in striking contrast the presentments of the 
rngged grandeur of Oliver Cromwell and of the lavishly 
displayed charms of the frail beauties of the court of the 
Restoration. 

Flemish art lost all distinctive peculiarity after the 
seventeenth century, but in our own day it has revived in 
a school prcs(n*ving much of the faithful naturalism of the 
early Flemings. The loader of this school was the excellent 
artist Baron Leys (died 1860). 

FLENS'BURG* aii important town of Prussia, at tho 
southern extremity of an arm of the Baltic, and in the 
centre of Schleswig. It has 80,956 inhabitants. It is 
pleasant and wdl built, inclosed by an old wall and ditch, 
outside of which there arc three suburhs. The streets arc 
well paved and lighted. Flensburg has a sediool of navi- 
gation, a college, an orphan asylum, several schools, an 
exchange, a theatre, and a house of correction. It has 
manufactories of brandy, refined sugar, tobacco, tiles, sail- 
cloth, soap and tallow, paper, &.(•• There are shipbuilding 
yards, and the people of the town are owners of between 
206 and 800 vessels. There is a good harbour, deep 
enough for large ships, but the entrance is difficult. Tho 
trade is considerable, and the exports are brandy, corn, 
hides and skins, soap, tallow, fish, and tlie well-known 
tiles made in the irnincdiale vicinity, of which large quan- 
tities are shipped, Flensburg is siiid to have been named 
from the knight Fleiies, the reputed founder of the town 
in the twelfth century. 

FLESH of animals fonns an important part of the 
food of most men. Tlio term practically means muscular 
tissue regarded as food, and its double characters of living 
muscle and eatable flesh are considered under the respec- 
tive headings Musoi.k and Food. 

FLETCHER* ANDREW* of Sultoun, a celebrateil 
Scottish patriot, was the son of Sir Robert Fletcher of 
Sultoun, in East I^thian, and was born in 1 658. He was 
descended from the Bruce on his motheris side. Andrew 
Fletcher’s early education was superintended by Gilbert 
Burnet, afterwards the c-elebrated bishop of Salisbury, at 
that time parish minister of Saltoun. After travelling for 
a time on tho Continent, Fletcher on his return homo 
obtained a seat in the Scottish Parliament as commissioner 
or member for his native county, and soon became distin- 
guished as one of the foremost opponents of tho govern- 
ment of the Duke of York (afterwards James IT.) After 
some time ho withdrew to Holland, on which ho was 
summoned before the liords of tho Conncil, and, when he 
did not make his appearance, was outlawed and his estate 
confiscated. Ho aftenvards came to Enghand and joined 
in the Rye House and other plots (1683), and eventually in 
the rebellion of the Duke of Monmouth (1685); hut hav- 
ing shot the Mayor of Lymo in a qnarrcl he was forced to 
leave the r.ountiy precipitately before tho battle of Sedg- 
moor. Ho then procmled to Spain, and afterwards to 
Hungary, where he took part in some military operations 
against the Turks, and distinguished liimself by his 
gallantly. When the scheme of the English devolution 
began to be projected be went to Holland to take a part ; 
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be came orer to England with the Prince of Orange in I 
1688, recovered poBsession of his estate, and again sat as I 
I'cprescntative for his native county. He soon, however, 
became as determined an opponent of the government of 
King William as he had formerly been of that of Charles 
II. His last exertions as a public man were directed 
against the scheme of the union of the two kingdoms. In 
fact, as Macaulay finely says (“History,” xxiv.), “ Fletcher's 
whole soul was possessed by a sore, jealous, punctilious 
patriotism. His heart was ulcerated by the thought of the 
poverty, the feebleness, the political insignificance of Scot- 
land, and of the indignities which she had suiFered at the 
hand of her powerful and opulent neighbour.” Ho sought 
out Paterson, the famous projector (founder of the Bank of 
England), with a grand sclieme for colonizing the Isthmus 
of Darien with Scotchmen, who, thus placed midway 
between Scotland and India, would construct works to 
facilitate the passage of goods from the Atlantic to the 
Pacific, and so hold the key of the world’s commerce. 
The disfavour, if not opposition, of William, jirobabiy fully 
justified by the statesmanship of the time, and the inherent 
difficulties of the scheme, crushed it into utter ruin, Stt|)- 
ported though it was in a manner most significant considcr- 
ing the poverty of Scotland. [See Dakikn Sciikmk.^ 
This last blow assured Fletcher of the faithlessness of 
England. When he talked of Scotland's wrongs his dai*k 
meagre face took its sternest expression and his eyes 
flashed fire. Ho died in London in 1716, in a ghwmy 
riisignaiion at what he considered the fatal Act of Union — 
ail Act which wo now consider one of the most beueficent 
over passed. He was the author of numerous tracts, all of 
which were ropriiiled at London in an octavo volume in 
1737, under tho title of “ The Political Works of Andrew 
Fletcher, Esquire.” 

rUTCHBR. GIX.BS and PHINBAS, were the 
sons of Dr. Giles Fletcher, and cousins of John Fletcher 
the dramatist. 

Gilks, tlie elder, was born about 1680, was educated 
at Trinity Oollege, Cambridge, and died at his living of 
Alderton, in Suffolk, in 1623. Tlie single poem which he 
has left, “ Christ's Victory in Heaven, Clirist's Triumph on 
Earth, Christ's Triumph over Death, Christ’s Triumph 
after Death,” though now seldom read, Is of a high order 
of merit. 

Phinkas Fletcher, younger brother of Giles, was bom 
about 1584, and admitted scholar of King's College, Cam- 
bridge, in 1600. In 1621 ho was presented to the living 
of Hilgay, in Norfolk, where he died about 1660. Though 
ho wrote other -works, Latin and English, the only one by 
wliicli he is now known is “ 'J'ho Purple Island, or the 
Isle of Man,” a description of the human soul and body, 
but especially the latter, much in the style of “ Christ's 
Triumph.” 

The two Fletchers are tho more remarkable as having 
tended to form tho stylo of Milton's poetry, as may bo 
seen by anyone well acquainted with both. 

nSTCKiat. JOHN, was born in 1579, and was 
the son of the Bev. Dr. Fletcher, afterwards bishop of 
Bristol. He was educated at Cambridge with his friend, 
F'rancis Beaumont. For an account of his works and his 
literary connection with Beanraont see Beaumort. Ho 
was c arried off by the plague in 1625. 

NFl.SUlfc.DB-1.18, or according to Shakspearo Fleur- 
de-luce^ a term of blazonry for the flower which resembles 
an iris, and which previously to the French Bevolntion 
was borne first semtfe, and then three, as representing 
semee, in the arms of France. It seems highly probable 
that the following is the right solution of what as it stands 
at present is an absurdity, as the design is not of a lily at 
all. Louis VII. of France (reigned 1187-80) finding cer- 
tain old heraldic devices on the French royal flag whose 
meaning was then forgotten, road them as iris^blooms, and 


formalized them into the well-known symbol, called after 
him ^urr-<2e-LouM, and afterwards corrupted by folk- 
etymology into ^urs-efe-h's (lily flowers). He scattered 
them all over the flag. Charles VL in 1866 reduced their 
number to that of the Trinity. But -th|| antiquary Givillim 
said that the correct reading of the ancient device was not, 
as Louis had supposed, flowers, but toads. It woisffiis re- 
mark which caused Crapaud for centuries to b*> the nick- 
name of Frenchmen. Bnt now opinions waver, for many 
hold that the device means flying bees, a number oB such 
ornaments being found in the tomb of Childcric when it 
was opened in 1658. Napoleon adopted the golden bees 
instead of tho “ lilies ” of the kings. More recently still 
it has been shown that probably Childoric’s ornaments were 
not attached to tho mantle, and therefore the emblem still 
awaits authoritative ex]jlauation. Its origin and history 
have been variously stated by the French antiquaries. * 
Upon crowns and tho tops of sceptres the Jleur-de-lis 
was used by other nations as well as Franco from a very 
early period, and it is still home upon some portion of the 
shield of many Scotcli and English families.*- 

FIJCURY, CARDINALi (Andre Hkrcui.k de 
Fleury), was horn in 1653 at Lod5ve, in Languedor, 
studied at Paris in the college of the Jesuits, was after- 
wards made almoner to the queen consort of Louis XIV., 
and in 1699 bishop of Frejus, which sec he resigned in 
1715 on account of ill health. Louis XIV. appointAl him 
preceptor to his grandson, afterwards Louis XV., who 
became greatly attached to him. After the death of tho 
regent D'Orlcans in 1 728 Floury became prime minister, 
ill which office he continued for seventeen years, till the 
time of his death. The period of his administration was 
the happiest part of the reign of Louis XV. Fleury was 
honest, economical, disintcrebtod, a friend to peace, and a 
patron of learuiug. He was obliged, against his inclina- 
tion, to take a part in the war of the Polish succession in 
1738. In 1741 Cardinal Fleury was driven into anothih: 
war, that of tho Austrian succession, of which he did not 
live to see the end. He died in 1748, at oighty-nine years 
of age. 

FidEURY, abbB cslaudb;, was born at Paris 
in 1640, and died in 1723, aged eighty-three years. He 
practised at the bar for nine years, after which he entered 
the church, and thenceforward devoted himself to theo- 
logical study. In 1674 he was appointed tutor to the 
Prince do Conti, whom Louis XIV. educated with his son 
the Dauphin, and afterwards to the other royal princes. In 
1696 ho succeeded Labmy^re as member of tho French 
Academy, and in 1707 tho king bestowed on him the 
priory of Argontonil, in the diocese of Paris. This grant 
was very acceptable to Fleury, as it afforded him a com- 
fortable retirement for the prosecution of his studies. 
After tho death of Louis XIV. (1716), the regent, the 
Duo d’Orleans, nominated Fleury confessor to the young 
king, Louis XV., a post whicli he held till 1722. He 
died, 14th July, 1728. 

Fleury commenced his literary career with his “ Histoire 
do Droit Franqois” (1674). He afterwards published 
“ Institution an Droit Eccldsiastique,” “ Catdehismo His- 
torique,” and other works. But the most valuable of his 
worlu, and that which has established his reputation as a 
first-rate writer, is the “ Histoire Eocldsiostlquo ” (twenty 
vols. 4to). It begins with the establishment of Chris- 
tianity, and extends to the year 1614. It was continued 
till tho year 1598 by Fabro, of tho Oratoire, in sixteen 
vols. 4to. Flenry's “ Ecclesiastical History ” is translated 
into English. 

FUCXlBlli'lTY is a property of bodies by which they 
yield transversely on the application of some power. This 
property is distinct from elasticity, as it does not neces- 
sarily follow that the bodies acted on recover their ori|Qnal 
figures when tho power is removed. 
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msX'OBS are those muscles which are opposed to ' 
the flexors bending the limbs or the extremities 
at their joints, the extensors straightening them- 

ITtXX'UBJS (of beams and of columns). Golumtis 
for supporting ijiights or other pressures, when their 
lengths are considerable in comparison with their dia- 
inettfW^ive way to loads which exceed their strength, not 
by direct ^rushing, as short blocks would do, but by bend- 
ing sideways and breaking across after the manner of a 
bean# There does not yet exist any exact and complete 
mathematical theory of this phenomenon, but its laws have 
been expressed by approximate rules deduced from experi- 
ment, and near enough to the truth for practical purposes. 
Those rules are founded mainly on the principle that the 
weakening effect of length upon a column is directly as the 
square of the length, and inversely us the square of the 
diameter of the column measured in that direction in which 
it is most easily bent. This may be otherwise expressed by 
saying that the straining effect of a load P upon a column 
of the length I and diameter is as great as that of a load 

upon a short block of the same material, a 

being a coeflicient deduced from experiment, and depending 
on the nature of the material and on the form of the column 
and the mode of fixing it. 

.Althing that stiileiis a column against hctiding side- 
ways strengthens it, anything that causes it to be more 
easily bent sideways weakens it. Thus a column with 
spreading flat ends is stronger than a column with rounded 
or jointed ends, and a column with a marked Entasis is 
stronger than one without it. 

When a beam supported at both ends bends by flexure 
under a central weight, the concave curve is crushed to- 
gether and the convex curve is under tension^midway is 
the lint of no disturbance. Flexure is reckoned upon this 
line, and is found to vary directly as the load, or as the 
cube of the distance between the supports, and inversely 
as the product of their breadths with the cube of their 
depths. If the load, instead of being accumulated at the 
centre, is spread all along the beam the pressure is reduced 
to the proportion of five to right. 

VLBXVKK, CONTRAItY. A point of contrary 
flexure in a curve is that at which the branch of the curve 
ceases to present convexity to a straight lino without it, 
and begins to present concavity, or vice versa. But when 
;i straight line passes through a point of contrary flexure, 
the curve presents either convexity on both sides or con- 
cavity on both sides. 

FXiZGHT» or FLYING* is the locomotion of an animal 
in the air by means of wings, whidi are made to beat or 
strike it. It is analogous to swimming, but requires greater 
muscular power, as water is about 800 times heavier than 
air. Birds and bats arc the only existing vertebrate 
animals possessing the power of true flight. Other verte- 
brates can float in the air for brief intervals by means of 
membranous lateral expansions, as in the flying squirrels, 
flying lemurs, and dragons, or by the gi'eat development 
of the pectoral fins, as in the flying fishes, or by very long 
webbed toes, as in certain tree-frogs. None of these 
animals can be said to fly, the wing-liko expansion merely 
sustaining the body for a short space of time, and having 
no part in its propulsion. Certain reptiles, the ptcrodactylcs, 
extinct since the Secondary period, possessed the power of 
true flight. The only invertebrate animals possessing the 
power of flight are insects. 

Birds, bats, pterodactyles, and insects can alone be said 
to fly. In the case of hats the fingers of the fore-limb are 
much elongated, and between them stretches a membrane 
which extends to the sides of the body and the logs. The 

% of flight of the pterodactyle was formed by the 
ous elongation of the fifth finger of tlie fore-limb for 


the snpport of a similar membrane to that of the bat. In 
the bi^ the whole forearm is concerned in the construction 
of an organ of flight The wings of insects are not at all 
homologous, being merely expansions of the integoment, 
lut they are strictly analogous, acting on a common prin- 
ciple with those of birds and bats. Lightness is not, as 
might be imagined, of first importance for a fiying animal. 
Wbat is needed is weight to control the winds and currents 
:)f the air, and great muscular strength to move the organs 
of flight with sufficient rapidity. The rate at which the 
wings move is enormous, the common house-fiy, for instance, 
making 880 beats per second. The necessity for this 
excessive rapidity lies in the fact that the air, being a very 
thin, light, elastic medium, presents very little resistance 
to bodies passing through it; unless therefore the speed at 
which such bodies move is very great the recoil is not 
sufficient to secure the onward impetus. All wings pre- 
sent oblique kite-like surfaces to the air, striking it as an 
jar strikes the water in rowing. Professor Pettigrew, 
who has thoroughly investigated the question of flight, has 
sltowii that wings are structurally screws, and act as screws 
when made to vibrate, from the fact that they twist in 
opposite directions during the down and up strokes. The 
down strokes of flying animals are directed downwards 
and forwards, so that the wings when in motion are in ad- 
vance of the body and pull it along. Professor Pettigrew 
points out that the wings of flying animals, when their 
bodies are fixed, describe figure-of-eight tracks in space, 
whicli tracks, when the bodies arc released and advancing, 
as hi rapid flight, ai'e opened out and converted into waved 
tracks. 

Projects of locomotion through the air by means of 
artificial wings, &c., have been much entertained from the 
thirteenth to the present cemtury, but with little practical 
success. See Balloons. 

FLXN'DKRS* MATTKBW, was born at Ponington, 
ill Lincolnshire, in 1774. He went early to sea, and became 
a most adventurous navigator and discoverer, chiefly in and 
near Australia. On his return from his last voyage he was 
taken prisoner by the French, and was detained for six 
years; but be was enabled after his liberation to completu 
an account of his discoveriijs, ‘‘ A Voyage to Terra Aus- 
tralis,” which gave to the world a fuller account of tho 
great island-rontlncnt than had ever been given before. 
He died in July, 1814, on tho very day on which his book 
was published. Flinders Land (now South Australia) and 
Flinders Islands (a group of islands off Uie north-east coast 
of Australia, near the entrance to Bathurst Bay) were named 
after this navigator. 

FLINT* a county in the northern part of Wales, is 
bounded N.W. by the Irish Sea, N.E. by the estuaiy of 
the Dee, S.W. by Denbighshire, and S.E. and E. by Den- 
bighshire and Cheshire. The greatest length, S.E. to N.W., 
is about 25 miles; tho width, S.W. to N.E., is generally 
about 10 miles. There are also two outlying portions. 
The entire area is 264 square miles, or 169,162 acres, it 
being thus the smallest Welsh county. The population 
ill 1881 was 80,587. 

Tbo coast is generally low, and is skirted by sands. 
There are no hills of great elevation. A range extends 
south-east to north-west, from the slopes of which many 
small streams flow, on one side into the Dee and on tho other 
into the Alyn. Another range enters the county on the 
north-west, from which flow some of the affiuents of tho 
Clwyd. The Clwyd rises on the eastern declivity of tho 
Bronbanog Hills in Denbighshire, and flows first south and 
then oast-north-east. A little above Ruthyn it turns north, 
and flows through the fine vale of Clwyd, partly in Den- 
bighshire and partly in Flint. Its whole course is about 
80 miles. 

The New Red Sandstone ocenpios much of Flint Tho 
coal measures occupy the coast of the estuary of the Deo, 
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and tho coal-field, which has several seams of varions 
tiiickness, extends across tho county. About forty mines 
are worked, producing annually over 550,000 tons. Beds 
of shale and sandstone underlie tho coal meosnres, and 
crop out from beneath them, separating the coal-field 
from tho district occupied by the mountain limestone. 
This last-named rock occupies all the rcmaimlerof the county 
except a small tract occupied by the Old lied Sandstone: 
extensive and valuable lead-mines arc worked in the lime- 
stone, especially near to llol 3 rwcll, the county supplying a 
fourth of the lead raised in Great Britain. Copper, iron, 
zinc, and calamine are also found. 

The occupations of the inhabitants are divided between 
agriculture, mining, and manufactures, tho first-named 
employing the largest number and being most widely 
diiFusod. Tiio soil is fertile in the plains and vales, and 
the quantity of land devoted to corn is greater in pro- 
portion than that of any otluT Welsh county. The cjittle 
and sheep arc the native bi*eods crossed with Herefords 
and Soutlidowns, and the cows are celebrated for the 
quantity and quality of their milk. 

The manufactures of the county arc almost entirely in 
connection with metals, but there are also a few woollen 
uiid cotton mills. 

Divisions and Towns . — Flint is divided into five hun- 
dreds. It constitutes parts of the dioceses of »St. Asaph and 
Chester, in the province of Canterbury. It is included in 
th(? North Wales and Clioster circuit, and the assizes arc 
held at Mold, the county town. The line of railway connect- 
ing Ijondoii with Holyhead traverses Flint. One member is 
returned to rarliaincnt for tho county, and another for 
Flint and its contributory boroughs. Tho number of 
i*h*ctors on the county register is 4,900. 

Flint has been tho scene of some interesting historical 
events, and possesses many antiquities. There arc romains 
of lead-mines worked by tho Romans, and it is traversed 
by Wttt and Offa’s dykes. A short distance from Mold 
the Britons gained their “ Alleluia ” victory over the Piets 
and Scots in 840. A victory of tho Saxons over the 
Welsh in this county in 796 gave rise to the well- 
known ail’ of “Morfa Rhyddlan.” About a mile from 
Flint Henry II. was defeated by Owaiii Gwynedd. There 
m*c numerous tumuli and inscribed btones, and the ancient 
castle at Caergwylo may bo of Roman or even earlier origin. 

Flint, from which the above <!onuty derives its name. 
Is situated on tlie estuary of the Dee, 12 miles north-west 
from Chester, and 191 from London by the North-western 
Railway. It was furinerly the county town, but this dis- 
tinction has been transferred to Mold. It was probably a 
Roman station, as Roman antiquities liave been dug up in 
the neighbourhood, and traces have been found of Roman 
establishments for smelting lead ore. The castle, of which 
some ruins still exist, was probably built by Edward 1. 
The town contains a church, a guild-hall, a national school- 
house, an almshonso for twelve poor bm'gesscs, a parochial 
chapel, and two or threo dissenting places of worship. 
The obstructions caused by the shifting sands in the chan- 
nel of the Dee above Flint have caused it to become in 
some degree tlie port of Chester, to which place the goods 
are forwarded in lighters, &c., and the approach to the quay 
has been so much improved that large vessels can come up to 
it at any time of the tide. The neighbouring lead and coal 
mines, and the works for smelting lead, give employment 
to a great number of persons, and tho establishment of ex- 
tensive chemical works has greatly tended to restore its 
former commercial prosperity. Flint is a municipal borough, 
governed by a mayor, four aldermen, and tliirteen coun- 
cillors. Population, 4,744. The town unites with St. 
Asaph, Caergwyle, Caerwys, Holywell, Mold, Overton, and 
Rhyddlan, in sending a member to the Honso of Commons. 

FLZNI^ is a variety of homstone, a subspecies of 
chalcedonic or amorphous quartz. It appears to be an 


intimate mixture of two kinds of silica, one of which is 
soluble, tho other insoluble, in caustic alkalies. There is 
generally from 1 to 2 per cent of winter, and about 1 per 
cent, of alumina and ferrous oxide; the colour (which 
varies from gray to black) is generally dim to organic matter. 
Its hardness is about 7, specific gravity about 2*6, cleavage 
sharply conchoidal, sometimes conical. Flints are gMKrally 
formed by deposition of silica from sea water round a 
nucleus of silica secreted by organic agency (e.g. a sponge), 
or occasionally round a calcareous nucleus (e.g. an ediinus 
or a shell) partly or wholly impregnated with silica. The 
upper chalk of England and north-western Europe contains 
enormous quantities of flint ; masses of closely analogous 
nature occur in the Carboniferous and Devonian limestones. 
Chert is closely allied to flint, from which it differs in being 
less lustrous and compact, and in the fact that it does not 
show a conchoidal fracture. 

FUNT IMPXiEMSNTS. See Stone Implements. 

FLOATING BATTERIES were formerly used in 
defending harbours or attacking sea-side fortresses, and 
consisted of large hulks, heavily armed, an4 made ns in- 
vulnerable as possible. Ten of these vessels, carrying 
212 largo guns, were used by the French and Spaniards 
in their siege of Gibraltar, 1779-88. Tho sides of the 
batteries wore fortified by 7 feet of timber and other 
materials, supposed to be obstnictivo of shot ; they were 
covered by slanting shot-proof roofs, and wt‘ro inlcn%d to 
be moored by massive chains within lialf range of tho rock. 
The defenders, under General Eliot, concentrated on tho 
batteries unceasing volleys of red-hot shot, and all of them 
were destroyed by fire. The English and French govern- 
ments sent steam floating batteries castid in iron, to he 
used in the war with Russia in 1864; but they were fomid 
to be of questionabhs value, and they were soon afterwards 
suspended by the introduction of iron-clad vessels of war. 

FLOATING BRIDGE. See Bridge. 

FLOATING DOCK. See Dock. 

FLOAT-STONE is the name given to loose-textured 
eoncretionaiy masses of opal-silica, which from their cavern- 
ous structure are light enough to float on water. Nodules 
of it have been found near Paris. 

FLOD'DEN. a village of England, in the county of 
Northumberland, 5 miles south-east of Coldstream, memor- 
able as the scene of one of the most destructive conflicts 
recorded in British history. James IV., king of Scotland, 
having invaded England with a large force, was encountered 
here on the 9th of September, 1613, by an Englisli army 
under the Earl of Surrey. James, who was destitute of 
every quality of a general except bravery, was killed, and 
his army totally defeated. Tho loss on tho part of the 
Scotch was extremely great. Besides tlie king, no fewer 
than twelve carls, thirteen lords, and five eldest sons of 
peers, with a vast number of gentlemen and persons of 
distinction, and probably about 10,000 common soldiers, 
were left on tho field. The loss on the part of the English 
was comparatively inconsiderable. This is by far the most 
calamitous defeat in tho Scottish nnniils, and as there was 
hardly a family of distinction in the kingdom who did not 
lose one or more members in it the whole nation was 
involved in mourning and despair. 

FLOGGING, a punishment generally adimnistcred with 
a whip or “ cat-of-nino-tails ” on tlio bare hack of the 
offender. For many years the practice of flogging crimi- 
nals was abolished in England, but by the 26 & 27 
Viet. c. 44, it was reintroduced in cases of robbciy with 
violence. It was formerly inflicted in the army and navy 
for comparatively slight fanlts, and was supported by many 
hnmane and experienced practical men as the wisest and 
sometimes tho kindest method of punishing breaches of 
discipline among soldiers and sailors, under the peculiar 
conditions of their services, but it was also eondemnedjby 
a large number of hamanitarians as having a brutalizing 



FLOORCLOTH. 


507 FLORENCE. 


effect The latter have carried the day, and flogging in 
both services was abolished in 1882. 

FLOOB'CLOTB, a kind of strong canvas .made some- 
times of jute and sometimes of hemp or flax, and having the 
surface covered with oil-paint and decorated with designs, 
whicli wore origindfly applied with the brush, then by a pro- 
cesK444|tcncilling, and lastly by printing from blocks. As 
a means avoiding the necessity for scams or joinings in 
the cloth, ^looms are constructed expressly for the weaving 
of caiivas of the greatest width likely to bo required. 
The canvas is produced almost entirely in Scotland, chiefly 
at Dmidee, and the degree of fliieness is generally such as 
to present sixteen or eighteen threads to the linear inch. 

The canvas is cut into pieces varying from CO to 100 
feet long. ICach of these pieces is stretched over a frame in 
u vertical position ; and in most of the factories there is a 
• largo number of sneh frames, some 100 feet long by 1 8 or 
20 high, others 60 feet long by 24 high. A wash of melted 
size Is applied by means of a brnsh to each surface ; and 
while this is yet wet tlio surface is w'cll rubbed with a flat 
piece of puir^jjc-stone, whereby tlie little irregularities of 
the canvas are worn down and a foundatluu is laid for 
the oil -colour afterwards to he applied. The paint em- 
ployed consists of the same mineral colours as those used 
in bouse painting, and like them is mixed Avith linsccd-oil ; 
but it is much thicker or stiffer in consistence, and luis 
very|(littlo turpentine added to it. The canvas receives 
several coatings on the hack as well as the front, ap])lied 
not with a bnisli but with a sort of trowel, and is well dried 
by means of a current of warm and moist air, and smoothed 
at intervals. 

The printing of floorcloth is conducted much on the 
same principle as that of paper-lianginga for rooms, and 
that of colour-printing — viz. the successive application of 
two or more blocks or engraved surfaces, each one giving a 
different part of tlio device from the others, and being sup- 
plied with paint of a different colour. 

Tlie paint (say rod) is applied with a brush to the surface 
of a pad <n* cushion fomied of flannel covered with floor- 
cloth ; tlie block, held by a handle at the back, is placed 
face downwards on this cushion, and the layer of paint thus 
obtained is transferred to the surface of the canvas by 
pressing the block smartly down on the latter. A second 
impression is inado in a similar way by the side of and 
close to the flrst ; and so on througliout the length and 
breadth of the canvas, each impression being about 15 
inches square. The proper junction, or register, of tlie 
Ruecessive impressions is aided by an arrangement of metal 
bars extending across the table on which the printing is 
done, and the r(*quisitu pressure is given to the block by 
movable mechanism adapted to bring an equal pressure to 
bear on every part of the block’s surface. The blocks used are 
generally of wood, though the} are sometimes cast in type- 
metal. When the whole surface is thus printed with 
one colour, all the others arc similarly applied in succession. 
The gi'catcT the number the greater is the care necessary 
in adjusting the numerons partial impressions so as to insure 
a proper arrangement of the whole. 

KamptuUcon floorcloth is composed of india-rubber or 
gutta-percha, and ground cork. These are intimately mixed 
and kneaded between rollers and pressed into the form of a 
shcist. Pnttonis arc printed upon it in precisely the same 
way as ordinary floorcloth. The peculiar characteristics of 
kainptulicon are its softness, warmth, and elasticity ; bat 
its relatively high price always limited its use, and since the 
introduction of the cheaper linoleum the demand for it has 
been even smaller. 

Linoleum is a kind of floorcloth mode from dried 
linseed-oil and ground cork pressed between rollers. Tlie 
oil is exposed to the air, and its oxidation assisted by heat 
until a solid resinous substance is formed, which serves 
iusfiad of the india-rubber used in the last process. A 


proportion of resin is sometimes added to it, and the whole 
Intimately mixed with an equal weight of ground cork or 
Bometimes finely-ground sawdust When rolled into a 
sheet its surface is often decorated with printed patterns 
in oil-colonr in the same way as floorcloth, but as this 
coating makes the surface harder and colder it is usual to 
coniine such decoration mainly to the border. Tlie use of , 
this floor covering has rapidly extended of late years. 

BotUinikon is another form of floorcloth patented in 
1865. It is composed of waste hides, pulped cotton or 
linen rags, and ground-up coarse hair. 

FLO^RA, in the Roman mythology, was the ancient 
goddess of spring and of flowers, and the wife of Zephyr. 
As early as Nnma there was a flamen or state priest ap- 
pointed to the temple of Flora. In her honour were 
celebmtcd, by virtue of a command in the mysterious 
Sibylline books, games or festivals called Floralia, at the 
end of April, in w'hicli women of loose character performed 
dances and mimic lights, throwing beans and chick-peas 
among the crowd. Confusing these floralia with some 
festivals instituted by a conrt(^san named Ghloris, certain 
later Latin writers even attributed to the goddess herself a 
like disreputable origin. This is of course perfectly absurd. 
Flora WOK ono of the most ancient of the Roman deities. 
Floral games, “ Jeux Floraux,*’ w'as the name given to the 
poetical assemblies and competition for prizes held at 
Toulouse. See Clisaiknce-Lsauuk. 

FLO'RA, in botany. The collective vegetation of a 
country is called its Jlora^ and in like manner its animals 
arc culhtd its fauna. A work containing an aeconnt of 
the varions plants growing in a country, or a certain part 
of a country, is called the flora of that district. 

FLOB'ICNCE or FIBEN'ZB, the capital of Tuscany, 
and an archicpiseopal see (for a time the capital of the 
kingdom of Italy), is situated in the valley of the Amo, 
which river divides it into two unequal parts, connected by 
four bridges. Its shape is a pentagon, and it is about 
6 miles in circuit; it was formerly inclosed by walls, 
which were removed after its occupation as the capital of 
Italy. In the central or most ancient part of Florence the 
streets arc mostly narrow and irregular, and many of the 
honscs have a mean or dilapidated appearance, though here 
and there arc flne churches and massive square stoiio 
palaces. Bui the streets which lead from this central part, 
and which from their more recent date are still called 
Borglii or suburbs, are laid out on n regular plan. The 
most remarkable structures in Florence are — 1. The Dnomo. 
or cathedral, which was begun at the end of the thirteenth 
century by Arnolfo di Lapo, was continued by Giotto and 
other sncceBsive architects, until Brunelleschi completed 
it in the fifteenth century by raising the noble cupola which 
excited the admiration of Michael Angelo. This magnificent 
building is suiTOundcd by an open place ; on ono side is a 
square tower, 250 feet high — known as the Lily of Florence, 
and considered by Ruskin to bo the most perfect production 
of architectm’e (see Plato Campanilk) — and before it the 
Baptistery of St. John, an octagonal chapel rich with 
sculptures and mosaics. The whole group of buildings is 
cosed in marblo party-coloured blaek and white. 2. The 
Palazzo Veccliio, or town-hall, a square massive-looking 
structure snrmonntcd by a tower 260 feet high. The 
sqnoro in front is adorned Avitli a noble fountain and with 
marblo and bronze statnes. 8. Gli Uflfizi, with arcades 
forming three sides of an oblong court 400 foot in length ; 
the first storey is o(*eupicd by the archives and the Maglia- 
bccchi librniy, which contains 150,000 printed volumes and 
12,000 MSS. The second storey contains the celebrated 
Galleria, or museum, formed by the Medici, which is one of 
the richest existing collections of sculptures, medals, cameos, 
bronzes, paintings, and other works of art. 4 . The Church 
of San Ixirenzo, built by Brunelleschi, the numefous altars 
of which arc adorned with the paintings of Florentine 
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masters. 6, Tho Charch of Santa Croeo, remarkable for 
tliu monuments of Michael Angelo, Machiavclli, Galileo, 
Altieri, and Dante. 6. Tho Palazzo Pitti, once tho residence 
of the grand-duke, and which was afterwards used as that 
of the King of Italy, has a splendid gallery of paintings 
and a library of 70,000 printed volumes and 1500 MSS. 
Besides the above arc — the Palazzo Riccardi, with its valuable 
* library ; tho Palazzo Strozzi, one of the most remarkable 
specimens of the old massive and stern Florentine archi- 
tecture ; tho modem palaces of the Corsiui, Borgliese, and 
many others; the churches of San Marco, Santa Maria 
Novella, L'Annunziata, Ognissanti, &c , ; the two principal 
theatres ; the academy of the fine arts ; the hospitals ; and 
the public walks outside the gates. The educational, 
BcicMitific, and charitable institutions are numerous. 

Florence is upon tbe whole tlie most pleaB;int place of 
residence in all Italy. The climate is not unhealthy, 
tliough the cold Is great in winter and the heat is some- 
times op])ressive in summer. Tho best montlis are April, 
May, and the first half of June, and Scptoiiiher, October, 
and November. Strangers have also the advantage of the 
Lust reading-rooms in the whole peninsula, wliich are 
supplied with foreign journals and literary novelties. The 
neighbourhood of Florence is studded with villas, country- 
houses, and gardens, and outside tho old line of the walls 
is one of the most magnificent promenades in Fiuropc. The 
population in 1881 was 169,001. 

This town owes its origin to a colony of Roman soldiers, 
sent by Cscsar Octavianus after tbe victory of Perusia, to 
whom he allotted part of the tenntory of the colony of 
FflBsnlo!, established about forty years before by Sulla. 
The Longobards occupied Florence apparently without 
violence, and Tuscany became one of the duchies of their 
kingdom. Charlemagne, having conquered the I^mgobards, 
organized the various provinces of tboir kingdom, and gave 
to Florence a sort of municipal government. From about 
the year 1115 the towns of Tuscany began to govern them- 
selves as independent commonwealths, and the popes 
favoured this state of things. Florence liad then a very 
limited territory, extending only a few miles round its 
walls ; but the industry and speculative spirit of its 
citizens wonderfully enriclied it. 

The most remarkable feature in tho history of Florence 
has been the internal dissensions among her most powerful 
citizens. When the struggle for temporal power took 
place between the popes and the emperors, Florence was 
for the most part favourable to the foimer ; but as some 
of the most influential inhabitants favoured the emperors, 
the seeds of discord were sown which led to many fierce 
contests afterwards. Such was the feud between tbe 
IJberti family and the municipal council in 1177 ; the feud 
between the Uberti and the Bnondelmonti, &c. These 
gave rise to actual wars in tho thirteenth century. 

After the fends of the Bianchi and the Neri, and tho 
banishment of the former, the Florentines besieged and 
took Pistoja by famine in the year 1806, and during the 
same century they were frequently at war with other 
Italian cities. Yet these wars, with tlieir chequered re- 
sults, did not drain tha sources of the extraordinary wealth 
and power of the Florentines. These sources were twofold — 
the numerous manufactures at home, and the trade and 
banking speculations carried on by Florentine merchants 
imroad. Among the manufactures the most important 
were those of woollens, silks, and jewelry. The eminence 
to which they had attained in the financial world was 
shown by the rapid acceptance of their golden florin, 
coined about 1552, as a standard of value. Tiio citizens 
of Florence were class 3d from 1266 into twelve art! or com- 
panies of trades or professions. Every citizen who wished 
to be eligible to office^ was required to inscribe his name on 
thb rolls 6f one of the trades. Their armies were chiefly 
eomposed of mercenaries and auxiliaries, and mostly com- 


manded by a foreign captain or eondottiere. The towns 
and districts subject to Florence retained their local 
statutes and elected thdr own magistrates, but they had 
no share in tho central government of tho republic. 

The Florentines 'Occasionally placed themselves under 
the protection of some neighbouring pdtentatos ; but these 
protectors generally soon became unpopular, and #aao ex- 
elled by the' citizens. Frequently, too, the trades gave 
attle to the nobles within the streets of Florence itself. 
The wealthy family of the Albizzi remained at tho lu»d of 
the republic during the greater part of the time from 1 348 
to 1484, in wliich last-mentioned year the administration 
of the Albizzi was overthrown by Cosmo do’ Medici, a 
popular citizen and a princely merchant. From that 
moment the history of Florence became closely connected 
with that of his house. See Mkdici. 

In 1864 Florence was chosen to bo the capital of tho • 
new kingdom of Italy, and the scat of govennnent was 
removed thither from Turin in January, 1866. The polit- 
ical, military, and historical grounds on which tho trans- 
fer was justified were acknowledged by th% general sense 
of the nation. After that event wliolc streets of buildings 
were erected in every direction, and new houses of first- 
class character built, especially in fashionable quarters. It 
was, however, understood that the honour of being tho 
chief city of the kingdom was to he only temporary, 
although at that time there seemed little probnbilil|< that 
the capital w'ould be transferred to Rome so soon as 1870. 
After that event Florence subsided to some extent to her 
fonner position, but the municipality so far carried out the 
demolitions and improvements initiated from 1864 to 1870, 
that the resnlt has been a permanent gain to the city iii 
points of hcaltli, comfort, and magnificence. 

Florence has produced more celebrated men than any 
other town of Italy, or perhaps of the world ; among others 
may he specified Dante (a fine statue of whom was erected 
in 1866), Petrarch, Boccaccio, Viliam, C<)8mo and Lorenzo 
de’ Medici, Galileo, Michael Angelo, Leonardo da Vinci, 
Benvenuto Cellini, Alberti, Lapo, Brunelleschi, Giotto, 
Andrea del Sarto, Macchiavclli, Popes Leo X. and XI. and 
Clement VII., VIIL, and XII. 

FLOR'IiNCK, COUNCIL OF. Tliis was one of tlic 
most important of oecumenical councils in the work it 
attempted, but iu reality it accomplished nothing whatever. 
It was in fact not truly oecumenical, since it represented 
only papal Christendom. It was first called at Ferrara in 
1438, and had for its especial aim nothing less than tho 
reconciliation of the Greek Church with the Latin. The 
Emperor John Falscologus was at tho mercy of the Turk, 
and it was simply a bargain between him and Pope Eugenins 
IV., that if he forced the Greek clergy to agree to unite 
tho two churches he should receive tho support of Europe 
In a final crusade. So close was tho Sultan Amurath to 
his gates that as the emperor sailed from Constantinople 
the barbarians amused themselves with exciting terror 
among the imperial ships by showers of javelins, which they 
throw from tbe shore. The emperor liimself had a narrow 
escape. 

The pope had another reason for consenting to the Greek 
bargain. The Greeks declined (or Eugenius said they 
declined: the papal word cannot here be taken as authentic) 
to cross the Alps to Basel, where a powerful church 
council had been sitting for many years. [See Basbl, 
CouNCii- OF.] The council and tho pope were on 
terms of mutual exasperation. The alleged conditions 
of tho Greeks were laid hold of by Eugenius to insist 
that the council should remove into Italy; the fathers 
of Basel, well knowing that that would be tbe death- 
blow of their cherished independence, refused to quit 
Basel, unless it were for Avignon. Both pope and council 
sent a fleet for the Greeks, that of the pope (furnished by 
Venice) arriving first. The Greeks, in the direst povfttjy 
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bad neither vessels nor means to provide thorn. Condol- bread loft optional, a certain belief in tlie fire of purgatory 
mieri, the pope’s nephew, in command of tlie fleet, showed was vaguely formulated, as well as the doctrine that in some 
his papal commission, when the fleet of the council hove manner suffering souls were helped by the prayers of the 
in sight, while yet the emperor had not finished per- faithful, and finally the supremacy of the- pope was acknow- 
sunding the clergy to embark, and displayed the command ledged with certain safeguards. 

to “bui-n, sink, ffnd destroy the fleet” of the pope's A grand service was held in the I^tin form in the 
enenjiai^ In fact, he put oft* for that purpose, and was Duomo when tlie Act was published on 6tli July, 
with the greatest difficulty restrained from battle by John (About the same time, 26th Juno, the Council of Tinsel 
PalojologA, to the amusement of the Turks who lined the j deposed Eugenius from the papacy by decree.) Next 
shoie^ a little way off, would-be spectators of the suicidal | day the Greeks were about to celebrate the service in 
conflict between these Christians who loved one another.” i their own form, when they were coldly stopped by .the 
Undeterred by this edifying proof of the unity of that ! pope, who refused to permit their public rites till they had 
church which he was invited to enter, the Greek emperor j been rehearsed in private before a commission to determine 
set sail, accompanied by the patriarch and chief clergy, j upon their legality. This was the last cruel blow. 

To furnish himself royally forth John had to plunder the On the return of the crestfallen dupes to Constantinople 
IreaMires of Santa Sophia itself amidst cries of sacrilege, in 1440, they were received with execrations. The new 
► (k)n(lolinieri had brought 16,000 florins, John appropriated patriarch stood alone at service in Santa Sophia, the 
1)000 of these also. Tlio (Ircelc clergy rebelled at this, beapofc (or Dauphin) raising the standard of rebellion 
and only after the greatest trouble were induced to do the against bis renegade brother. No priest dared recite the 
best they could upon the remaining GOOO. Aii earthquake creed with the addition. The union made in trickery and 
signalized th^ departure of the ill-(onencd fleet. bad faith dissolved at once, leaving bcliind it a more hitter 

N<*vertlioless the arrival at Venice was a compensation, hatred between the ehurches of the East and the West 
The republic, outshone itself in hospitality, and the than before ; while the result on Christendom at large was 
counsel of the doge might yet have saved the Greeks their j that in fifteen years from this time Constantinople was a 
destined humiliation. He advised the emperor to stay Mohammedan city, and from 1463 till now that cathedral 
in Yeiiieo and there balance the offers of the Council of j of Santa Sophia which refused to be polluted by adding 
ria.sf|^ and of the pope. Ills good advice was not taken, the words “and from tlie Son” to tlie creed has resounded 
and on 4lh March, 1438, the emperor met the pope at with the. Tmaum’s chant, “There is hut one God, and 
Eerrara. Eugenius resorted to all kinds of tricks to extort Mohammed is his prophet.” 

soirielhing which might appear a sign of submission in the After the departure of the Greeks tin* exultation of 
Greek ecclesiastics. 'J'lie whole proci'ediiigs would be nt- Eugenius knew no bounds. The success of this “ reeon- 
voltiug if they were not so contempt ihlc. The pope’s ciliation ” urged him on to fresh efforts ; and Christendom 
throne was found to he elevated for the opening of the was edified or amused, according to the temper of men’s 
council, so that the Greek emperor and jiatriai'ch might minds, by a procession of Armenians, Maronilcs, Jacobites, 
publicly sit at Ins feet; the patriarch was always received Ncstorians, and Ethiopians, representing schismatic faiths, 
by hi.shops instead of by cardinals, &e. The Clreeki ux- | many of which no one bad heard of, and coming no onr- 
posed each attempt as it was made, and defended them- i knew how or whence, but all reverently kissing the feet of 
solves as well as they could. The popi* lot matters drag j the Roman pontiff, and agreeing in acts of union with tho 
on, affecting to expect the submission of the Council of council. Basel alone, it was lamented with inereasing 
Basel; the Emperor John was not so badly oft’, Imnting ehunoiir, disturbed the orthodox union of the whole world, 
ill tho forests of the vicinity, hut the, Greek (scelesiastics Tlio closest research has as yet failed to verify any one of 
were fre<iuently in absolute hunger, and were confined to these extraordinary embassies to Eugenius. Perhaps it is 
tlie city ns if they were prisoners. Three escaped to not wonderful that on liis deathbed he exclaimed, “ Gabriel, 
\'eniee and were haled back ignoininiously. Others, or better had it been for your soul if you had never left your 
the same jierhaps, fled to Cousluiitiuople, In the autumn monastery.” 

the plague broke out, and the council suffered much, so The rest of the work of the Council of Florence is quite 
Hint next yenr it removed to Florence. unimportant. It was removed to Rome finally, and dis- 

At Florence the points of dispute were thoroughly argued solved at the same time with its rival of Basel, in 1439 
out, and therefore tlie council lakes its name from that (The formal dissolution of tho latter was in 1449, hut its 
city, 'j’liey were four;— (1) The ancient creed, still used last sitting was in 1439.) 

by the Greeks, declared the Holy Ghost to proceed from FLORENCE OF WORCESTER, one of the valu- 
llic Father, the Latins added from the Father and the Sm, able native English chroniclers, was a monk of Worcester. 
It is perfectly clear that the addition was subsequent to Ho died in 1118. His Chronicle was based upon that of 
the Council of Niewa. (2) 'I'lie Greek use of leavened M.avianus Scotns, uji to 1082, where Seotus ceases, with 
bread in the euch.arist. (3) Purgatory. (4) The supre- additions from the English Chronicle (apparently a better 
niacy of tlio pope. On the first question tho two parties copy tlian we now possess), Bede’s “ Ecclesiastical His- 
agi'eed to use the formula from Hie Father “ Himugh the tory,” Oshern’s “ Lives of tlie Saints,” and Asser’s Life 
Son,” as expressing the procession of tlio Holy Ghost ; ami of Alfred." After 1082 there is mneh more original matter, 
after long and stubborn di.spntes the Greeks agreed that and the Chronicle becomes very valuable as a contemporary 
this formula should bo added to the creed. (It is per- record. Florence continued it down to 1117, till near his 
haps needless to say that the Latins never varied from own death; and other monks of Worcester carried it on to 
their ancient //tO(/7/c, whatever they professed to agree to.) 1141. For a general account of these priceless histories 
As the price of the strong pressure by which the emperor see CiiRoxici.i:. 

had forced tho Greek clergy to agree to this disturbance, of FLO'RIAN, J. P. DE (1755-1794), was a pupil of 
the Niecne Creed, the pope bound himself by treaty to Voltaire. He is a graceful writer of French verse, best 
supply ample means for the defence of Constantinople, known for a charming series of fables, second only to 
(It is likewise needloss,to add that this treaty was never those of the incomparable La Fontaink. 
rarried out.) The p.atriarch, wom out by humiliations, FLOR'ZRA, one of the states of North America, was* 
died; and the stranger woudei-s to-day at finding the tomb first diseovered by Sebastian Cabot in 1497, but the name 
of a Greek primate in the Baptistery at Florence. His 1 was given to it by Juan Fonec de Leon, from his having 
death removed many difficulties. The addition to the | discovered it on Palm Sunday (called in Spanish Pajqua 
oifeed was admitted, the use of leavened or nnleaycnod I Florida), in 1512. During a great part of tSe sixteenth 
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ccntuiy tliQ southern part of the eastern coast of North 
America continued to bear this name, whicli was gradually 
restricted to that portion of this coast now called Florida. 
This state comprehends a peninsula, lying between 25"" and 
30“ 45' N. lat., and 80“ and 83“ W. Ion., besides a tract 
of land extending along the northern shores of the Gulf of 
Mexico, between 29“ 40' and 31“ N. lat., and 83“ and 87“ 
20' W. Ion. Its greatest length is C20 miles ; the width 
varies from 30 to 250 miles. The area is 59,268 square 
miles. The population in 1880 was 269,493. 

Opposite the southern extremity of the peninsula there 
is a stM'ies of keys (a corruption of raffog) or ihlands, mostly 
covered wMth wood. These islands, which are called the 
Florida Keys, arc skirled towards the south and cast hy 
narrow reefs, called tlio Flojida Reefs. The whole of the 
(‘astern coast of the priiinsula is flat and skirted by low 
narrow islands of sand, separat(‘d from the mainland by 
narrow and shallow lagooiiN, whicli cannot be navigated 
even by vessels of small burden. This c(^iist has no har- 
bours, exee])t at the northern extremity, where that of 
St. Augustine lias 10 feet water at liigli tides, that of 
St. John 16 feet, and St. Mary's 20 feet. There ar(^ many 
bays on the western side of the peninsula, vrhieh form good 
harbours. Tampa Bay is spacious, and adndtH vcsbcls of 
considerable burden; but the best harbour is Fensacola, 
in the western part of Florida, which admits vcissels draw- 
ing 20 feet of w'ator, and is the deepest port on the 
northern coast of the Gulf of Mexicn. 

The surface of the country is uneven, hut it eoiitains no 
higli hills. The peninsula is drained by several small 
rivers, and by the St. Jcilin River, of whieli the main branch, 
tlie Ocklawalia, rises midway between both seas, and runs 
north for about 80 miles, when it turns east and joins the 
other branch or St. John proper. After tlndr union the 
channel of the river is very wide*, and the current is slow 
for the remainder of its ccuirso, which rather exc(^eds 80 
miles, and is directed to the north till it turns eastward and 
falls into the Atlantic. It is 15 feet deep, and may be 
navigated some distance above the place where the two 
braiudies uijit(*. The Appalaebicola, the chief river of the 
western part of Florida, is iiaviagble for about 80 miles 
from th(i Gulf of Mexico by vessels drawing 8 f(*(d of water, 
'J’lie St, klary’s River forms a part of the boundary lino 
between Florida and Georgia, and the Perdido divides 
Florida from Alabama. 

Florida lias a considerable number of lakes, tlie largest 
being in tlie sw\ampy districts of the peninsula. The I^ko 
of Macaco is the most extensive. Lake George, an expan- 
sion of the St. John Rivin-, is 1 8 miles long and 1 2 wide. 

TJie climat(j of Florida is favourable to the cultivatbm 
of most of the productions of the West Indies, where tlie 
soil is suitable. The sugar-cane may be cultivated in all 
the inaritlmo parts, and tlie orange ilourish(*s. Cotton is 
the chief agricultural production, but rice, indigo, tobacco, 
Indian com, and a great variety of fruits, are also cultivated. 
l*in(^ trees cover a great part (J the nortliern districts, but 
the forests contain also cedars, chestnuts, magnolias, 
cypresses, and other trees. 

Wild quadrupeds of the larger description are not nu- 
merous, except deer. Alligators, turtles, and snakes arc 
very common. 

In 1763 Florida was ceded to Great Britain by Spain in 
exchange for Havana. It was reconquered by tlie Spaniards 
in 1781, and was confirmed to tln^m by the peace of 1783. 
In 1821 it was ceded by the Spaniards to the United 
States. The state seceded from the United States in 1861, 
but was not the scene of any important events during the 
civil war. 

FltOBID'XA A group of AlgSB which arc almost all 
rcd-eoloured sea-weeds. One of the exceptions is a beauti- 
ful object for the microftcopo, Batracho-spermum ; the cells 
composing hs long threads are arranged like the beads on 


a uecklact^ ; it is of blackish colour, and gi’ows in fresh- 
water streams, attached to stones. As a rule the Floridese 
are inhabitants of the sea, and the green colour of the 
chlorophyll is concealed by a red pigment, so that they 
are of u reddish or violet colour. A iriore fundamental 
distinction is that the fertilizing bod#s (spermatozoids) 
are endowed with motion, combined with the elj|hDrato 
apparatus for fertilization. The fruit arises fron^ne de- 
velopment of cells at the ends of branches. Iv a typical 
(ixaniplc (Lejolisia) the apical coll is divided by a partition 
into a tenninal cell, wliich no longer grows, and a bftaden- 
cell, which splits np by longitudinal walls into five cells, 
one in the axis and the rest routed it. One of these latter 
becomes coloured, and divides into three erlls; this is the 
tridiophore. The uppermost of those r(!lls lengthens into 
a slender hair, the trichogyne; this is fertilized by the 
spermatozoidh, and as a consoquenct; the three other cells ^ 
round the one in the axis grow into branches, wliich grow 
np close to on(i another, forming a peculiar pericarp,” 
The spores arise in the centres of this pericarp as outgrowths 
of the central cell. 

FLOR'IN» a silver coin of diflerent values in different 
countries. Tlie Dutch florin, of 100 cents., is e(pml to 
Is. 8«Z. Tin? Austrian florin or gulden, of 1 00 kreuzers, is 
(H]ual to 2jr. The Knglish florin is ('qual iininlnally to one- 
tenth of a pound, or 2 a From the introduction of the 
florin, in 1852, to 1874 no Imlf-erowns were coined: and 
as the latter coin was then becoming hcarc(‘, a cin.nlar 
w'as issued by the Mint authorities to th(! leading bankers 
asking if they would prc'fer (1) the non-issue of balf-crowns 
continued; (2) that no more florins, but only half-crowns, 
should be issued ; or (3) that both Ijalf-crowns and florins 
should be issued. A largii majority having asked that both 
coins should U*. issued, the coinage of half-crowns was 
at once recommenced. The florin was at first a gold coin, 
originally issued at Florence, wdiencc the name is said to 
he derived, though some think that thii word comes frorri 
the I^tin a flower, from the cireumslaneci that it had 
on the reverse side the impress of a lily. Both derivations 
come to much the same thing, since Florence h(‘rself de- 
rives her name {rom Jlng ; and when she became CJiristian 
adopted therefore as her emblem the flower of flowers, the 
lily of the V'irgin Mary. 

FLOS FEBRL » curiously braneliing stulactiti(? form 
of aragonite, first found in the iron mines at Eisenerz, in 
Styria. The German ii»iners, imagining that it grew from 
the iron ore, called it “ flos feni,” or flow'cr of iron. It is 
found also at Guauaxuato, in Mi^xico, and Arkingartbdalc, 
in Yovksliirc. Very lino specimens have recently been 
obtained from the last* mentioned locality. 

FLOT'OW, FRIBDRZCB, Bi^ON VON, an 
operatic composer of considerable merit, was bom in the 
grand-duchy of Mecklenburg in 1812, and made his first 
public successes at Paris ; his opera “ Marta being ])cr- 
haps the only one of his w’orks that will cv(*ntiially suivivc. 
This was originally prodneed at Vienna in 1847, and haa 
since b(*en vciy popular at botli our great Italian opera 
establishments, and generally throughout Europe. Al- 
tliougli it is not a work of high musical accomplishment, 
it is yet full of genial melody (including the skilful use 
made of tlio Irish tune ** The Last Rose of Summer ”). 

“ Marta” has always been warmly welcomed, and its popu- 
larity still remains undimmed. It is undoubtedly assisted 
by an excellent story, with telling humoTons situations. 
This composer’s operas of “Stradella,” “Alma,” and 
“ L’Oinbre " have not succeeded so well, cxccjjt so far as 
the overture to the first is concerned. This is a very 
favourite and striking orchestral work. Flotow died at 
Wiesbaden on 24th January, 1883. 

FLOT'SAH or FLOATSAM is such portion of the 
wreck of a ship and the cargo as continm's floating on the 
surface of the water. Jetsam is goods which are cast iqjp 
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the sea, and there sink and remain under water. Ligan is 
g(^oda sunk in the sea, but tied to a cork or huoy, in order 
that the^r may be found again. 

Flotsam, jetsam, and ligan belong to the crown or its 
gi'antee if no owner appears to claim them. They are 
accounted so far ^stinct from legal wreck that by the 
cro wn*s g rant of wreck flotsam, jetsam, and ligan will not 
passf^^keck was frequently granted by the crown to lords 
of manors a royal fruiKdiise ; but if the queen's goods arc 
wrecked she can claim them at any time, even after a year 
and .^day. The same distinction, it is presumed, would 
prevail with respect to flotsam, jetsam, and ligan. 

The Merchant Sliipplitg Act of 187(1 contains clauses 
providing for the investigation of casualties; it also ap> 
points receivers of wrecks, and enacits certain rules wdiich 
are to he observed for preserving or realiaing property, and 
the restitution of it to the lawful owners. 

^ FLOUN'DXSt (J*leuroHe.vte» Jleam)^ one of the Fi«\t- 
I’lsir family (PhmronectidaO, is very common on the 
coasts of Jlritain and northern Europe as far as Iceland. 
It also lives in fresh w'atcr, entering rivers freely; in the 
upper Thamit it has now heeotne almost extinct, and 
tliose tak(*n seldom exceed 2 or 3 inches in length. The 
ilouuder resembles the plaice in form, but has bands of 
rough tuherelcs on tlic side of the liead, and also rows 
<*xteiuling along the bases of the dorsal and anal fins. 
Tlic colour varies, imitating that of the ground on which 
the Aiinul lives. It rarely exceeds 12 inches in length. 
The ilouuder falls a prey to many sea-birds, as the divers, 
cormorants, &<*. 

FLOW OF LZaUlDS. Tomcelli first taught the 
laws governing the flow of liquids from holes in the bottom 
or in the sides of vessels. Manifestly, by theory, a stream 
of liquid falling freely down a tube from a state of rest at 
the to]) should flow out at the bottom with tluj velocity of 
any failing body for the like distance, and this independent 
of the density of tlic liquid. Such an imaginary tube may bo 
(Huibidered to exist in tlie form of a moving column above 
any hole in the bottom of a cistern, and altbougU the 
particles of falling fluid do disturb and are retarded by tho 
particles adjacent to these in the rest of the fluid beyond 
the imaginary moving column, yet the law is not so greatly 
interfered with as might be expected. Mobility rather 
than density aflects the flow. Oil and glycerine flow 
more slowly tiian water, but the dense mercury, because of 
its mobility, flows at tho same rate as w’ater. The quantity 
discharged varies approximately as the square root of the 
depth and the size of the opening. Four times the depth, 
or twice the area of the hole, give, either of them, about a 
double flow. 

Tlic calculations holding good of a vessel com- 

pletely full, and kept full, as regards flow from holes in its 
sides, these results follow: — If a given quantity is dis- 
charged from a hole 1 inch from the top, twice the quantity 
will flow from a hole at 4 inches down, thrice the quantity 
from one 9 inches down, &c. It is clear that, water flowing 
from the side of a vessel by the pressure of tho fluid within 
must obey the laws of projectiles ; and its curve of fulling 
is consequently a parabola, of which the axis is tho side of 
the vessel, and the focus is a point as far below the orifice 
as tho orifice is below tho surface of the fluid. 

Actual experiment shows that the flow of water from an 
unprotected hole in the hotlom of a vessel is about CO per 
cent, of the theoretical calculation ; and the waste of 40 
per cent, is believed to be caused by the loss of momentum 
in the current through adjacent particles at rest near tho 
bottom of tho vessel being dragged along with the current, 
and therefore retarding it by their inertia. Further, such 
particles entering from the side would get a rotatory motion, 
and would drive in towards the centre of the column, 
thus causing the contraction of tho vein of water (rena 
Wj^racta) always observable just below an orifice. Lower 


'down the vein breaks into drops unable to withstand tho 
tension of the rapidly increasing momentum due to gravity. 
The curious behaviour of the breaking vein was first in- 
vestigated by Felix Savart ; it is also beautifully described 
by Professor Tyndall (“ Sound," London, 1 888). Illumin- 
ating a vein of falling water by a flash of electric light, so 
that tho shape of the separate drops is revealed for an instant, 
gives an apparently stationary picture, and clearly explains 
the phenomenon. To the naked eye the vein, at first 
(when solid) clear and pure, becomes tnrbid and unsteady, 
then it shrinks and swells in a remarkable manner. The 
cause is this : as tho first drop breaks from the stream 
under the overpowering force of griivity which is dragging 
the stream faster than, on nccouut of its limited cohesive 
power, it can fall, it is of course exees.sively lengthened 
(prolate). When it hursts away it tends to become 
spherical, and contracts so violently that it i)asses the 
spherical and a.ssumos the oblate ionn, the stream appear- 
ing of course to be thickened. Thence rebounding it 
again passes through the spherical to the prolate form, 
and the stxc.'im is tliin again. So the drop oscillates about 
sphericity, and the stream grows thick and thin. Tho flash 
of electric light reveals all tliese drops in continuous series 
through prolatlon to spliericity, and onwards to oblation, &>e. 
Further, this delicate test reveals tho presence of splierulca 
of great iniimteuess, one between each full-sized drop, the 
whole pattern being one of great beauty. Upon sounding 
the appropriate musical note corresponding with the rate 
of drop vibration, the vein shivers into drops almost up to 
tho orifice. 

The flow is .‘vided I>y a spout at the orifice, protecting tho 
vein of water from the prcssurii of the air, and usually 
doing away with the loss by the vena contracta. As 
mucli as 80 per cent, of tlie theoretical flow will be thus 
obtained. 

Since fulling bodies acquire a certain velocity, it is to 
he assumed that if their motion be cliuiiged, without dis- 
turbing tho velocity thus gained, to an upward motion, 
they will exhaust, that velocity by rising in*arly to the 
height whence they have fallen, due allowance being made 
for friction, &c. tJonseqmmtly wo expect that u stnsiun of 
water falling from a vessel by means of an upward curving 
tube will rise from the extremity of that tnbe to tluj height 
of the surface wdieiure it descended. It will in fact rise to 
nlne-tentlis of that Jieight when tho tube is so bent as to 
give it a sloping course'; but a vertical course, as in tho jet 
of a fountain, does not permit this, because tlic first drops 
to reach the estreme height, falling back upon their suc.ces- 
sor.s, prevent them from attaining their full extent of flow'. 

FLOWER is that part of tlie plant which hears the 
organs of reproduction, namely stamens (see Plate I. 
Botany, fig. 2, at.) and pistils (tig. 2, o), wlnVii co- 
operate in the production of sei'd. Some tlow’crs huvf» 
stamens only, wdieii they are called male flowers, as in 
the willow (lig. 13, ri); some pistils only, w’licn they an» 
c.*illed female flowers (fig. 18, 6); and others have both 
stomeiis and pistils, when they are said to be hermaphro- 
dite (figs, 2, 3, &c.) The stamens and pistils are tho 
essential parts of flowers, but generally each separate 
flower is suiTonnded by tho “leaves of tho blossom,” 
which very often occur in two whorls, the outcM* green, 
called the calyx, and the inner coloured, culled the corolla. 
When tho ealyx is composed of separate leaves, each ono 
is called a sepal (fig. 2, s), and in tho same way each separ- 
ate leaf of the corolla is called a petal (fig. 2, c). Thoso 
plants among Dicotyledons which have corollas of 
separate petals, form a divi.sjon, named PoLYrKTALAc. 
To this division belong figs. 1-6 of Plate I. Botany, 
When the corolla is in one piece, though it may have lobes 
more or less deeply divided, it is said to be gamopctalous, 
and the divislou of Dicotyledons which contains such 
flowers is called Gamofetal^ (figs, 0-9). •Dicotyie- 
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donoQB flowers without a corolla form the division Aprt- 
atjM ; they may or may not have a calyx (figs. 10-13). 
Monocotyledons generally have the two whorls of the same 
colour, as in orchis and trillium (see Plate 11. Botany, 
figa 6, 8), and in these flowers they arc collectively 
known as the perianth. That part of the floral axis which 
bears tlic calyx, corolla, stamens, and pistil is called the 
receptacle (see Plate I. Botany, fig. 2, r); in the rose 
it is cup-shaped, inclosing the ovaries. The fig is tlie 
receptacle of an inflorescence, concealing the minute flowers ; 
the seeds,” so called, are in fact the ripe fruits. In a 

composite ” flower like the daisy the receptacle bears a 
great number of tiny flowers. 

The flower occupies the place of a Icof-bud, and it is 
evident that all the separate parts, even the stamens and 
pistils, are metamorphosed leaves. The change from leaves 
to bracts, and again from bracts to sepals and petals, is 
often very gradual ; a good example is seen in a cactus flower, 
Mammillarin. In- the water-lily (Nyinphiea) there is a 
gradation from sepal to stamen. A “ syminctricar’ flower 
is one ill which the number of sepals, petals, stamens, and 
carpels is the same. A “regular” flower is one in which 
each member is similar to every other member of the same 
whorl. The question of cross-fertilization and the adapta- 
tion of flowers for this purpose are discussed in the nrticlo 
FKUTiLizATiok. The various parts of the flower, namely 
the calyx, corolla, stamens, and pistil, are more fully treated 
of under these headings. 

Some flowers arc einjdoyed in medicine. The camo- 
mile and feverfew arc popular tonics and febrifuges. The 
driefl flower-buds of several species of Artemisia are sold, 
under the name of wormseed, as autlielmiutics. The flowers 
of the common mallow arc used for the preparation of a 
drink, administered for lieadaelics, fcvcriKli colds, &c. ; this 
is known in France as tiaane. Elder-flowers serve for 
fomentations, and are also made into a medicinal tea. 
The petals of the field-poppy yield a coloured syrup, pos- 
sessing slightly narcotic properties. The female flowers 
of tlie liop are very small, occurring two together at the 
btise of a broad scale. A number of these scales overlap 
one another, forming a cone. These cones constitute “hops.” 
l*erfumes arc extracted from the rose, clove, orange flow-ers, 
jessamine, and lavender. The receptacles of the fig and 
artichoke are eaten. Capers arc pickled flower-buds of 
CapparU t^pinom. Saffron consists of tins dried stigmas 
and ])art of the styles of Crocm sailca. The safflimer 
affords a red dye, di ief ly used for dyeing silks. 

Some flowers dose and open — “ sleeping” and “ awakmg,” 
as it has been fancifully called. Liniiwus drew up a list 
of flowers, bis “ horologium fl«)rro ” (fiord dock), from the 
various times at which flowers open and dose during the 
twenty-four hours. This movement is due to differenres 
ill light and state of the weather. But as these vary iu 
different latitudes, and even in the same place, a flora] 


clock is at best but a rough guide. The gain experienced 
by the flowers may be in the protection of pollen from 
rain, in prex^enting the radiation of heat, or in excluding 
certain insects in favour of others which ore more useful in 
cross-fertilization. 

FLi>WKns (as symbols and emblems) have served 
many uses iu the world*B histoiy. llie Spanish broom 
{Spartium junceutn) has become famous as thf a Mta 
which gave a name to our Angevin sovereigns 
or Plantagenets. Tlio rose is tlie flower of England, and 
gave its name to the Wars of the Roses, in which by n^utual 
extermination the rival parties of nobles gave the Tudor 
tyranny the power to roar its head at the dose of the 
^teeiith ccntuiy. The white rose of York and the rod rose 
of Lancaster gave way before the astutely designed party- 
coloured rose of the Tudor. The thistle of Scotland is a 
very ancient badge, dating, it is said, from the time when an 
invading party of Danes one night, stung by the prickly 
plant, revealed their presence by an involuntary cry, and the 
Scots had timely warning of the attack. The shamrock of 
Ireland and the lock of Wales arc leaves, not flowers. The 
lily of Florence is the giglio of the Virgin T'ai^ (“Santa 
Maria del Fiore,” Saint Mary with the flower), and this is 
the title of the world-renowned Duomo. As witli the roses 
in England, so in Florence the Guelplis (papalists) adopted 
the red lily and the Ghibelliues (imperialists) chose the 
wdiitc lily as their badge. Tim arms of the town changed 
colour according to the supremacy of pope, or empert for 
the time being. Of other national flowers the. lime is for 
Prussia, the mignonette for Saxony, tin*, pomegranate for 
Spain, the violet for Atlieiis. 'j'hon we have a later cult of 
the violet among the Napoleonist faction in France, and a 
like use of the primrose among the admirers of Lord Bcacons- 
field in England. Many flowers are associated with certain 
qualities as their symbols. The white lily symbolizes 
purity; the orange, virginity; the rose, incorruption ; tlie 
liolly-berries, resurrection, &c. 

Artificial Flowers. — Tin* jmtals of lloxvers are. imitated 
by ribbons, feathers, silkwonn cocoons, cambric, taffeta, 
jaconet, muslin, crape, satin, velvet, or thin laminae of 
whalebone shaped and coloured for the purpose. The stems 
arc mostly formed of wires, wrapped round with paper, silk, 
or some other material of the required colour. 'I'lic leaves 
and petals arc mostly cut, and, if needful, embossed by 
8tainj)ing with dies with sliarp-cutting edges, and are 
united together by means of wires and paste or cement. 
The niodes of colouring are exceedingly various. Seeds 
and similar objects, and small fruits, such as currant.s, are 
beautifully imitated by wax, glass, or other coinpohitions. 
Very beautiful imitations of plants are made with wax, 
rice-paper, and shells. 

Artificial flowers to the value of nearly £400,000 are 
annually imported into the United Kingdom, three-fourths 
of them being brought into France. 
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